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Abstract

This paper examines whether being in the minority causes women to leave male-dominated
fields. I conduct a field experiment in an introductory economics course where I randomly
assign students to small study groups with different gender compositions. Results show
that women assigned to female-minority groups are 11 percentage points more likely to
drop out of the course than women in other groups. This dropout effect is especially
strong for women with higher math achievement and academic potential; when randomly
assigned to a female-minority group, these women are also more likely to leave the original
study program in the long run. I highlight three potential mechanisms of the effect: raised
salience of women’s minority status, decreased academic self-confidence, and reduced
social integration. The findings of the paper suggest that minority status can perpetuate
itself and create a vicious cycle of underrepresentation.
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1 Introduction

Despite making up nearly half of the workforce, women remain underrepresented in high-paying

occupations and positions. In the United States, women represent only 27% of the science, tech-

nology, engineering, and mathematics (STEM) workforce and hold only 20% of corporate board

seats (Census Bureau, 2019; Bertrand, 2018). The lack of women in high-earning jobs is con-

sistent with gender gaps in educational choices. Female students are less likely to enter and stay

in competitive and prestigious fields of study like STEM (National Science Board, 2018). The

objective of this paper is to investigate whether minority status itself creates a barrier for women

pursuing degrees in traditionally male-dominated fields. Specifically, I study whether being in the

minority among peers causes women to drop out of economics, a field currently dominated by men

(Lundberg, 2018).

To test the impact of minority status on dropout, I conduct a field experiment in which I random-

ize the composition of study groups for an introductory economics course at a Swiss university.

Three features make this course a good setting to study the question. First, the course is male-

dominated; as is typical in economics, only about 35% of the students are women. Second, most

students take the course in their first semester at college, a period when they meet new people and

form new social networks. Third, the course is compulsory for students who are enrolled in study

programs related to economics, so it represents the entry point of the pipeline into the economics

profession.

In my experiment, I randomly assign 620 students into four-person study groups. Students

in the same group can study together for the economics course or other courses and meet for

extracurricular activities. As a result of the random assignment, the groups vary exogenously in

gender composition. This allows me to examine the impact of minority status in the study group on

women and men. More specifically, I compare women in female-minority groups (with one woman

and three men) to women in other groups, such as gender-balanced groups (with two women and

two men) and male-minority groups (with three women and one man). Similarly, I compare men in
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male-minority groups to other men. Because of the small group size, being in the minority means

being the only woman or man in a group. This is a typical situation that women experience in male-

dominated professions. Small groups such as collaborative projects, work teams, committees, and

corporate boards often consist of only one woman.

The primary outcome of the paper is voluntary course dropout, that is, dropping the course

without taking the high-stakes final exam, which is the only determinant of the course grade. The

results show that minority status in the study group significantly raises the female dropout rate.

Comparing women in female-minority groups to women in other groups, I find that women ran-

domly assigned to be in the minority are 11 percentage points more likely to drop out of the eco-

nomics course. Since the course is mandatory for successful completion of economics programs,

dropping the course is a meaningful outcome. This means that minority status itself negatively

affects women’s persistence in male-dominated fields. For men, I find no evidence that assign-

ment to male-minority groups impacts their dropout. These results are robust to controlling for a

large set of individual-level and peer-level characteristics such as previous performance, parents’

socioeconomic background, personality traits, and educational expectations.

Subgroup analysis shows that the dropout effect of minority status is almost entirely driven

by women with above-median math achievement—a strong predictor of performance in the eco-

nomics course and other courses. For these high-potential women, minority status in the group

raises their dropout rate for the economics course by about 20 percentage points and other courses

in the semester by about 10 percentage points. When assigned to female-minority groups, these

women are also more likely to permanently leave the economics course and their original study

programs in the long run. These results mean that the women most equipped to succeed in eco-

nomics and related fields are those being driven out by minority status. This further suggests that,

as a male-dominated field, economics is facing a loss of talent and efficiency due to its unbalanced

gender ratio.

To explain why minority status raises women’s dropout rate, I explore three potential mecha-

nisms: (1) the perceived salience of women’s minority status in the field; (2) expectations about
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future achievement in the field, as a proxy for academic self-confidence; and (3) peer-to-peer in-

teractions and evaluations, as a proxy for social integration. Below, I show supportive evidence on

each mechanism using survey data collected at baseline and endline.1

The idea behind the first mechanism, salience of minority status, is that women are more likely

to leave a field that they believe to be male-typed and to which women do not belong. I find that,

at baseline, women in different groups have similar beliefs about the gender ratio of students in the

course. However, at the end of the semester, those assigned to female-minority groups believe that

the course has a significantly lower percentage of women. The result suggests that underrepresen-

tation in small subgroups of the population can raise the salience of women’s minority status in a

male-dominated field and make them more likely to drop out. This mechanism is consistent with

existing findings that social environment can shift the salience of identity and status, which further

affects individual beliefs and choices (Chen and Li, 2009; Bonomi, Gennaioli and Tabellini, 2021;

Colussi, Isphording and Pestel, 2021; Charness et al., 2019; Bordalo et al., 2016).

The intuition behind the second mechanism, academic self-confidence, is that students who

are less confident about future achievement may perceive lower returns to staying in the field and

consequently drop out. Using students’ self-reported expectations about the course grade, the

probability of passing the first year in the program, and the highest academic degree, I find that

being in the minority lowers women’s overall expectations by around 0.4 standard deviations (SD).

This mechanism echoes recent evidence showing that women in male-typed domains or male-

dominated groups are less confident, less willing to contribute ideas, have lower self-evaluations,

ask for lower salaries, and display lower leadership aspirations (Coffman, 2014; Born, Ranehill

and Sandberg, 2020; Exley and Kessler, 2022; Roussille, 2020; Chen and Houser, 2019).

Turning to the third mechanism, social integration, I investigate how minority status in the

group affects students’ interactions and relationships with peers. The idea is that isolation among

1The second and third mechanisms correspond to academic integration and social integration—key de-
terminants of voluntary dropout behavior in college, according to the student integration model (Tinto,
1975). The integration model is well known in the education literature. More specifically, the two determi-
nants refer to expectations about future academic performance and perceptions of social integration.
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peers can undermine the sense of belonging and lower the consumption value of education, thus

causing dropout (Oreopoulos and Salvanes, 2011). I find that women assigned to female-minority

groups interact 0.5 SD less with other group members. Moreover, women in the minority are

evaluated as less smart, less helpful, less fun to work with, and less hardworking by their peers.

By contrast, minority status does not significantly affect men’s interaction frequency with peers

or peers’ evaluations of them. The results suggest that the marginalization of women in female-

minority groups is driven by men’s preference for male peers rather than women’s same-gender

preference. This mechanism is consistent with existing evidence on gender gaps in networking

and peer recognition in educational and labor market settings (Cullen and Perez-Truglia, 2019;

Mengel, 2020; Sarsons et al., 2021; Stoddard, Jessica and Karpowitz, 2020; Ibarra, 1992; Gamba

and Kleiner, 2001).

This paper contributes to a large literature that investigates why women are underrepresented

in competitive or male-typed fields. One strand of the literature examines internal factors such as

competitiveness (Croson and Gneezy, 2009; Niederle and Vesterlund, 2011; Buser, Niederle and

Oosterbeek, 2014), preferences for workplace attributes (Wiswall and Zafar, 2018), and beliefs

about earnings and ability (Stinebrickner and Stinebrickner, 2012; Wiswall and Zafar, 2015; Bian,

Leslie and Cimpian, 2017). The other strand shows that contextual factors like teachers (Bettinger

and Long, 2005), family background (Dryler, 1998; Cheng, Kopotic and Zamarro, 2017), role

models (Porter and Serra, 2020), and peers (Anelli and Peri, 2019; Brenøe and Zölitz, 2020) can

also influence women’s choice of major. Rather than looking at the initial selection into different

majors or fields, this paper focuses on women’s dropout behavior after entering a male-dominated

field and how it is affected by their minority status. My results show that status in social context

can impact dropout through internal factors like beliefs and expectations.

Only a few studies find suggestive evidence that a more pronounced minority status can make

women more likely to leave male-dominated settings (Griffith, 2010; Huntington-Klein and Rose,
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2018; Bostwick and Weinberg, 2021).2 In contrast to these studies that use quasi-random variations

across cohorts or limited longitudinal data, this paper employs a randomized field experiment to

alleviate endogeneity concerns and identify the causal impact of minority status itself on dropout

behavior. While all the previous papers rely on administrative data and remain silent on the un-

derlying mechanisms, this paper combines administrative data and rich survey data to provide

evidence on potential channels through which minority status increases women’s dropout.3

More broadly, this paper relates to the literature on peer effects, especially the studies that em-

ploy field experiments to study peer effects on educational choices and attainment (Booij, Leuven

and Oosterbeek, 2017; Carrell, Sacerdote and West, 2013; Duflo, Dupas and Kremer, 2011; Sac-

erdote, 2001; Zölitz and Feld, 2021). By focusing on the obstacles faced by women in economics,

my work also relates to a growing body of literature that investigates gender disparities in the eco-

nomics profession (Card et al., 2020; Lundberg and Stearns, 2019; Dupas et al., 2021; Card et al.,

2022; Avilova and Goldin, 2018).

This paper uses a field experiment in a policy-relevant male-dominated setting to establish the

causal impact of minority status on dropout behavior. This finding implies the existence of a “mi-

nority trap,” in which underrepresented groups follow a vicious cycle of being in the minority. My

results have implications for policy makers, school administrators, and firms seeking to increase

the representation of women in male-dominated fields and industries. In addition to rethinking

how small groups should be assigned, policy makers may need to consider whether “big pushes”

are possible to alleviate women’s minority status and break the vicious cycle.

2Focusing on men in female-typed industries, Delfino (2021) finds that information about gender ratio
does not affect men’s application rate for pink-collar jobs.

3This paper also differs from previous studies in that this paper focuses on minority status in small peer
groups rather than large cohorts or classes. For example, the average cohort size is 17 in Bostwick and
Weinberg (2021) and 32 in Huntington-Klein and Rose (2018). The effects of large classes can be weak in
magnitude and confounded by small endogenous groups. For example, Oosterbeek and Van Ewijk (2014)
find no significant impact of gender composition in teaching sessions on women’s dropping out of business
or economics. The difference in size is especially important from a policy perspective because large cohorts
and classes are difficult to manipulate, while small groups can serve as a light-touch policy tool and provide
large scope for interventions.
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2 The Experiment and Data

2.1 Institutional Background

I conducted the experiment in an introductory economics course at a Swiss research university. The

course is compulsory for all students with a major or minor related to economics and is offered

annually in the Fall semester. Students in the course are primarily in their first semester at college

after obtaining a high school degree in Switzerland. The cohort size is around 1,000 and varies

across years. The proportion of female students ranges from 30% to 40% depending on the cohort,

so it is a male-dominated setting.

The course is taught by one single professor who gives two lectures per week in one lecture

hall. Students can sit in this lecture hall or watch live streams of the lecture in other rooms—the

seating arrangement is decided by students themselves and not fixed over time. Students also attend

weekly tutorial sessions where tutors mainly discuss questions on problem sets. The problem sets

are designed to prepare students for the final exam, but they are not collected or graded. Students

can freely choose among 15 to 20 tutorial sessions delivered by different tutors at different times.

Lecture or tutorial attendance is not mandatory and not monitored. Based on self-reported data,

the average student attends 85% of all lectures and 75% of tutorial sessions.

The final grade for this course depends solely on student performance in the final exam. The

grade ranges from 1 to 6, with steps of 0.25 and 4 as the passing grade. Without attending the

exam, the final grade is automatically the lowest, 1, which appears on the academic transcript.

Students who fail the exam can retake the course in the next year, and they can only retake it one

time. Without passing the course, they cannot complete their registered study program—meaning

that they have to change their program or drop out of the university. Therefore, dropping out of the

course is a high-stakes decision and has important consequences.
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2.2 Experimental Design

Figure 1 shows a timeline of the experiment that took place in 2018 and 2019. Before the semester

started, students enrolled in the course were invited to fill out the baseline survey that elicited

information about demographics, high school background, parental background, educational ex-

pectations, and personality traits. The response rate for the baseline survey was about 90%. In

the first lecture, students received information about study groups and decided whether to sign

up. Students were fully aware that the study group registration decision was voluntary and did

not directly affect the course grade. Overall, about one third of students in the course registered

for study groups. The fact that group assignment is conditional on voluntary sign-up may affect

the external validity of the results but not their interval validity. Appendix Table A.1 shows which

baseline characteristics predict group registration. Although women on average are more likely to

sign up, most baseline characteristics are balanced between women who do and do not sign up.

See Section 6.2 for detailed discussions on the external validity of my results.4

Figure 1. Timeline of the Experiment

 December  September  October-November 

Baseline Survey 

Group Registration 

Group Randomization Lectures & Tutorials  
Group Interactions 

Final Exam (Dropout)

Endline Survey 

Notes: The figure shows a timeline of the experiment, which was conducted in the Fall semester of 2018/19
and 2019/20 at a Swiss research university.

Next, I conducted group randomization by randomly assigning students into groups of four.

The assignment was stratified by three strata of study programs: (1) economics or business majors,
4In Appendix B, I discuss in full length the ethical considerations in this study.
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(2) informatics majors, and (3) economics or business minors. Students in the same stratum have

similar curricula. About two thirds of the experimental sample are from stratum 1, including three

majors: business administration, economics, and finance. A similar fraction of the students are

from strata 2 and 3. Due to the random assignment, study groups varied exogenously in gender

composition. The total sample includes 620 students in 155 groups, among which 20 groups are

male-only (0F/4), 53 groups are female-minority (1F/4), 47 are gender-balanced (2F/4), 28 are

male-minority (3F/4), and 7 are female-only (4F/4).

Following the assignment, students received emails containing information about their group

members and encouraging them to study together. To foster social interactions, each group was

also given a voucher worth 20 Swiss francs (CHF≈USD) for drinks at a university bar. The study

group members could freely decide how and when they interacted with each other. They could

study together for common courses and meet for social events.

The teaching period lasted from September to December. In this period, students attended

lectures and tutorials and worked on problem sets by themselves or jointly. In early December,

students were invited to fill out the endline survey measuring educational expectations and inter-

actions among group members. In mid-December, the final exam took place. Around 10% of

students did not attend the exam and received the lowest final grade, implying that they dropped

out of the course during the semester.

2.3 Measurement and Data

In this paper, I focus my analysis on 547 students who completed the baseline survey.5 The survey

was conducted before group randomization, and I find no evidence that group gender composition

predicts the survey take-up. The estimation sample includes 231 women (42%) and 316 men; 213

students (40%) are from the cohort of 2018, and 334 students are from the cohort of 2019. Most

students are aged between 19 and 22. Approximately a quarter of students are from each of the
5The main results using the full sample of 620 students are similar. Because most background charac-

teristics of the sample were observed in the baseline survey, I focus on the baseline sample (547 students)
throughout the paper to test for balancing and estimate the effects of minority status.
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following age groups: ≤ 19, 20, 21, ≥ 22.

Baseline characteristics Table 1 summarizes the baseline characteristics of women and men by

assigned minority status in the study group. As course records show, about 8.5% of students in the

sample are taking the course for the second time. In the baseline survey, students reported their

high school final grades for mathematics and the first language, which range from 1 to 6, as well

as what the first language is (85% German). Students also reported their parents’ socioeconomic

background: parents’ income quintile (1 to 5) and the number of parents with college degrees (0 to

2). The baseline survey also elicited the Big Five personality traits using the 15-item inventory on

a scale of 1 to 7 (John, Donahue and Kentle, 1991; Gerlitz and Schupp, 2005; Hahn, Gottschling

and Spinath, 2012): openness, conscientiousness, extraversion, agreeableness, and neuroticism.

I also measured students’ expectations about future academic achievement: (1) the final grade

for the economics course, (2) the probability of passing the first year in the study program on

a scale of 0 to 100, and (3) the highest academic degree to be obtained (a high school degree,

a bachelor’s, master’s, or doctoral degree). To reduce concerns of multiple hypotheses testing

and increase measurement accuracy, I combine the three dimensions of expectations and create

a normalized index—the overall educational expectation—with higher values indicating greater

optimism or self-confidence about future achievement. The results are consistent when looking at

the distinct aspects of expectations.

Outcomes The primary outcome for this paper is dropping out of the economics course. I mea-

sure dropout with administrative data—students who did not attend the final exam are defined as

dropout observations. The average dropout rate is 11% for women and 8% for men in the sample.

Note that students not taking the exam receive the lowest course grade, 1 out of 6, as reflected by

official course records.

I also acquired administrative data on students’ registration and performance for all courses at

the school of business and economics in the university, as secondary educational outcomes. Be-
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Table 1. Balancing of Baseline Characteristics by Gender and Minority Status

(1) (2) (3) (4) (5)
Panel A: Women Minority Non-Minority Difference

(N=47) (N=184) (p-value)

Retaking the Course 0.06 (0.25) 0.11 (0.31) 0.361
High School Math Grade 4.52 (0.71) 4.56 (0.80) 0.747
High School Language Grade 4.86 (0.53) 4.93 (0.54) 0.464
Parents’ Income Quintile 3.34 (0.76) 3.28 (0.94) 0.669
Number of Parents with College Degrees 0.77 (0.81) 0.79 (0.84) 0.840
Openness 5.03 (1.09) 4.96 (1.13) 0.703
Conscientiousness 5.09 (0.82) 4.94 (1.03) 0.331
Extraversion 4.51 (1.22) 4.88 (1.29) 0.081
Agreeableness 5.58 (0.69) 5.54 (0.95) 0.760
Neuroticism 4.59 (1.26) 4.48 (1.28) 0.591
Expected Final Grade 4.56 (0.45) 4.62 (0.50) 0.486
Expected Probability of Passing First Year 77.0 (14.20) 74.8 (17.13) 0.429
Expected Highest Degree: MA 0.92 (0.28) 0.81 (0.39) 0.087
Expected Highest Degree: PhD 0.04 (0.20) 0.10 (0.30) 0.231

Panel B: Men Minority Non-Minority Difference
(N=24) (N=292) (p-value)

Retaking the Course 0.13 (0.34) 0.07 (0.26) 0.347
High School Math Grade 4.48 (0.79) 4.53 (0.87) 0.779
High School Language Grade 4.65 (0.50) 4.66 (0.58) 0.923
Parents’ Income Quintile 3.50 (1.06) 3.28 (0.98) 0.305
Number of Parents with College Degrees 0.75 (0.85) 0.74 (0.81) 0.937
Openness 5.04 (1.33) 4.89 (1.01) 0.498
Conscientiousness 4.63 (0.94) 4.63 (0.96) 0.971
Extraversion 4.81 (1.20) 4.70 (1.24) 0.696
Agreeableness 5.32 (0.92) 5.43 (0.89) 0.575
Neuroticism 3.74 (1.52) 3.75 (1.19) 0.957
Expected Final Grade 4.63 (0.48) 4.75 (0.52) 0.241
Expected Probability of Passing First Year 76.3 (15.51) 76.6 (19.56) 0.948
Expected Highest Degree: MA 0.92 (0.28) 0.75 (0.43) 0.065
Expected Highest Degree: PhD 0.08 (0.28) 0.12 (0.33) 0.564

Notes: The table shows the mean and standard deviation (in brackets) of each variable by gender and
minority status. Column 5 tests the difference by minority status (p-values). High school grades and the
expected final grade for the economics course are on a scale of 1 to 6; the Big Five personality traits are
measured with the average values of three sub-items on a scale of 1 to 7; the expected probability of passing
the first year ranges from 0 to 100. All age group indicators (≤19, 20, 21, ≥22) are also balanced by
minority status for both women and men.
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cause students in a study group also took other courses together, the experiment may affect dropout

in other courses. The data also allows me to study whether the dropout effect of minority status

is long-lasting or more short-lived. I use the data to construct two long-term dropout outcomes:

permanent course dropout (dropping out of the economics course and not retaking it) and leaving

the original study program (no longer registered in the program).6

I focus on three other outcomes as potential mediators of the dropout effect of minority status:

gender ratio beliefs, educational expectations, and interactions with peers. Educational expecta-

tions were measured in the endline survey with the same questions mentioned above. Gender ratio

beliefs and interactions with peers were elicited in the endline survey only for the cohort of 2019.

The overall response rate for the endline survey is about 75%. As Appendix Table A.3 shows,

minority status does not significantly affect the endline survey take-up for both women and men in

2018 and 2019.

The gender ratio belief is about the gender composition of students taking the course. The

question was asked in the baseline and endline surveys: “Around 1,000 students took the course

in 2018. Among these 1,000 students, how many do you think are women?” I did not directly

ask about the situation in 2019 to avoid any potential priming effects on students’ interaction with

others. I use this question as a proxy for the perceived minority status of women in business and

economics.

Regarding interactions with peers, the endline survey asked students to report how frequently

they interacted with each assigned peer. I measured two types of interactions: (1) academic

interaction—joint study events such as attending tutorials, working on problem sets, and going

through lecture slides, and (2) social interaction—joint social events such as playing sports, watch-

ing movies, and having dinner and drinks. Students reported the frequency of academic/social

interaction on the following scale: never, less than once per month, once per month, two or three

6Note that I only have access to administrative data in the school of business and economics. I do
not observe the courses that students take in other schools for other majors or minors. When a student
disappears from the records, I cannot distinguish whether she/he leaves the program in the school or leaves
the university.

11



times a month, once per week, or more than once a week. Similarly, I create a normalized index,

the overall interaction with peers, to capture the average frequency of interaction with other group

members. The results are consistent when I construct alternative measures of interaction intensity,

such as the number of peers with monthly/weekly meetings.

Appendix Table A.2 shows the descriptive statistics of baseline characteristics and main out-

comes by gender and tests the gender differences. Women and men in the sample are significantly

different in several aspects at baseline. Women have higher language grades, higher conscien-

tiousness, and lower expectations, but their high school math grades are very similar to men’s. At

endline, women also have lower educational expectations and believe that the course has fewer

female students. However, I find no significant gender differences in the overall dropout rate and

interaction frequency with peers.

3 Empirical Strategy

I use the following regression model to estimate the causal impact of minority status on student

outcomes:

Yig = βMinorityig + γMinorityig ×Maleig + δMaleig + θXig + εig. (1)

Yig is the outcome of student i in group g. I focus on four outcomes: course dropout, the gender

ratio belief, educational expectations, and interactions with peers. Minorityig is a dummy vari-

able indicating whether student i is the minority gender in group g. Maleig is an indicator for

student gender. Xig is a battery of individual characteristics such as cohort fixed effects, major

group fixed effects,7 age group fixed effects, course-retaking status, high school grades, parents’

socioeconomic background, and personality traits. εig is the residual term. As the default inference

method, I cluster standard errors at the study group level.

7The major group classification is slightly more fine-grained than the study program by dividing the
broad strata of economics and business majors into three separate majors: economics, business administra-
tion, and finance.
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For robustness, I also implement split-sample analyses to separately estimate the effects of

minority status on the outcomes of women and men and derive p-values for the estimated ef-

fects using randomization inference (RI)—also known as permutation tests or randomization tests

(Fisher, 1935; Imbens and Wooldridge, 2009; Young, 2019). I calculate the RI p-values by reas-

signing students into study groups following the same stratification design. For each reassignment,

I reestimate the coefficient of minority status for women and men. Under the null hypothesis of

no treatment effect, the p-value equals the fraction of reestimated coefficients larger in absolute

values than the actual coefficient. As Appendix Table A.6 shows, all the estimated coefficients

and significance levels are similar when splitting the sample by gender and using randomization

inference.

Because study groups are randomly assigned, β identifies the causal impact of minority status

on women, and γ estimates the gender gap in the impact. To confirm that the randomization was

successful, I test whether individual characteristics are balanced by minority status at baseline. As

Table 1 shows, most of the baseline characteristics (including all age group indicators not shown

in the table) are not significantly different by minority status for both women and men. Only two

variables display an imbalance at the 10% significance level. For women, those assigned to be

in the minority are slightly less extroverted and more likely to expect that their highest academic

degree is a master’s degree. For men, those assigned to be in the minority are also more likely

to expect a master’s degree. However, as I show below, these characteristics do not significantly

predict course dropout, and the results are robust to controlling for these characteristics.8

8Appendix Table A.4 further summarizes baseline characteristics for women and men in gender-
balanced groups and in majority status and separately tests the differences between minority status and the
other two types of gender composition. The pattern is similar. In Appendix Table A.5, I also test whether
group assignment itself is random using the Edwin Leuven test of randomization. Unsurprisingly, I find
no evidence that group assignment is systematically related to background characteristics including gender,
age, high school grades, parental background, and personality traits.
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4 Main Results

4.1 The Impact of Minority Status on Dropout

Figure 2 shows the dropout rate by gender and assigned minority status in study groups. For

women, those assigned to female-minority (1F/4) groups have a much higher dropout rate than

those assigned to other groups. The overall difference by minority status is about 10 percentage

points (19% vs. 9%). For men, the dropout rate is very similar between those in male-minority

(3F/4) groups and others.

Figure 2. Dropout by Gender and Minority Status
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Notes: The figure shows the raw dropout rate by student gender and assigned minority status in the group.
Note that women in the minority are in 1F/4 groups, while men in the minority are in 3F/4 groups. Error
bars indicate standard errors of the mean.

Table 2 presents the estimated impact of minority status on dropout using ordinary least squares

(OLS) regressions. The dependent variable is the indicator for dropping out of the economics

course. Regressions in all columns control for administrative background characteristics including

major group fixed effects, course-retaking status, and cohort fixed effects. Column 1 includes the
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full sample of women and men, and columns 2–6 focuses on the sample of students who have

completed the baseline survey. Regressions in columns 3–6 gradually include the following sets

of controls: age group fixed effects, high school and parental background, personality traits, and

educational expectations at baseline.

The results show that being underrepresented in study groups significantly increases women’s

dropout rate. The estimated coefficients and significance levels are robust to controlling for a rich

set of individual characteristics. Overall, being assigned to female-minority groups makes women

more likely to drop out of the economics course by about 11 percentage points. The effect size is

substantial, considering that the dropout rate of women not in the minority is around 10% (control

group mean). By contrast, being assigned to male-minority groups does not significantly affect

men’s dropout rate. The gender gap in the impact of minority status is not statistically significant

at conventional levels, partly because the sample size of men in male-minority groups is small

(p-value ranges from 0.12 to 0.17 depending on the specification).

Table 2 also shows that the level of extraversion and expecting a master’s degree as the highest

degree—the baseline characteristics that are slightly imbalanced by minority status—do not sig-

nificantly predict dropout behavior. Additionally, the estimated effects of minority status remain

very similar after controlling for these characteristics in the regressions. The result also shows that

high school math achievement predicts lower dropout rate: students with math grade higher by one

SD are about 3 percentage points less likely to drop out.

Robustness The results are robust to using split-sample analysis, alternative estimation models,

and alternative inference method. As Panel A of Appendix Table A.6 shows, the results are very

similar when splitting the sample by gender and separately estimating the impact of minority status

on women’s and men’s dropout. The estimated p-values using randomization inference are also

consistent and even smaller (p-value = 0.034 for the specification with basic controls and 0.022

for the fully controlled specification). Appendix Table A.7 shows the results when using probit

regressions: the dropout effect on women is slightly smaller in magnitude but more precisely
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Table 2. The Overall Impact of Minority Status on Dropout

(1) (2) (3) (4) (5) (6)
Dependent Variable: Dropout

Minority 0.096* 0.112* 0.114** 0.115** 0.116** 0.119**
(0.056) (0.061) (0.057) (0.056) (0.057) (0.058)

Minority ×Male -0.114 -0.135 -0.122 -0.117 -0.121 -0.122
(0.085) (0.087) (0.085) (0.087) (0.088) (0.088)

Male -0.000 0.003 -0.000 0.001 -0.010 -0.010
(0.027) (0.026) (0.025) (0.026) (0.027) (0.028)

Std. High School Math Grade -0.033*** -0.031** -0.029**
(0.013) (0.012) (0.013)

Std. Extraversion 0.004 0.005
(0.012) (0.013)

Expecting MA Degrees -0.018
(0.046)

Observations 620 547 547 547 547 547
R-squared 0.029 0.034 0.072 0.096 0.106 0.108
Retaking Status, Major, Cohort FE Yes Yes Yes Yes Yes Yes
Age Group FE No No Yes Yes Yes Yes
High School & Parental Background No No No Yes Yes Yes
Personality Traits No No No No Yes Yes
Baseline Expectations No No No No No Yes

Notes: The table shows the estimated impact of minority status on the dropout rate of women and men, using
ordinary least squares (OLS) regressions. Column 1 uses the whole sample of female and male students
and controls for characteristics available in administrative data (major group and cohort fixed effects and
course-retaking status). Column 2 uses the same specification as column 1 but focuses on students who
have completed the baseline survey. Column 3 additionally controls for age group fixed effects, and column
4 also controls for high school characteristics (math and language grades and an indicator for German as
the instruction language) and parental background (income quintile and number of parents with college
degrees). Column 5 further controls for the Big Five personality traits. Finally, column 6 also controls for
baseline educational expectations. Standard errors are in parentheses and clustered at the study group level.
High School Math Grade and Extraversion use standardized values (with a mean of 0 and standard deviation
of 1). *p <.1, **p <.05, ***p <.01.
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estimated. The marginal effect of minority status on women’s dropout rate is around 10 percentage

points, and the p-value is 0.007 when including the full set of controls.

Not driven by other peer traits The large literature on peer effects shows that various stu-

dent characteristics such as ability, demographics, and personality can impact peers’ educational

outcomes—see Booij, Leuven and Oosterbeek (2017); Lavy and Schlosser (2011); Golsteyn, Non

and Zölitz (2021); Hancock and Hill (2022) for some examples. Could the effect of gender mi-

nority be driven by the composition of other student characteristics? To answer the question, I

examine how the estimated impact of minority status changes when controlling for other own-

level and peer-level characteristics. Since missing values in peer characteristics can lead to biased

estimations (Sojourner, 2013), I limit the analysis to the fully-observed groups where all members

have reported their baseline characteristics (the sample includes 380 students in 95 groups). As Ap-

pendix Table A.8 shows, the positive impact of minority status on women’s dropout is a bit larger

for this sample, with an effect size of 13.5 percentage points using the basic specification. The

effect increases slightly in magnitude and becomes even more precisely estimated when including

more and more peer-level controls such as educational, parental, and personality characteristics.

The finding suggests that the dropout effect of minority status is indeed caused by the unbalanced

gender ratio and not driven by other peer traits.

Alternative models To better understand how dropout depends on group gender composition, in

Appendix Table A.9, I first compare women and men in minority status to those in gender-balanced

groups and those in majority status. I find that the estimated effects of minority status on women’s

dropout are very similar when using these two gender compositions as the comparison group (13

and 14 percentage points respectively). This is consistent with the raw pattern shown in Figure

A.1. The finding suggests a non-linear relationship between women’s dropout and the number of

female students in a group. One implication is that achieving gender balance in groups is crucial

in preventing women from leaving male-dominated fields; after gender balance is achieved, the
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marginal benefit of increasing female representation is smaller. In column 3, I further test the

whether dropout depends linearly on the number of female students in a group. The results show

that for women, having an additional female peer overall lowers their dropout, but the impact is

not statistically significant.

4.2 Impact on Performance and Learning

The results above show that minority status significantly raises the likelihood of women dropping

the course voluntarily without taking the final exam. Does this mean that women in the minority

are learning less effectively and thus less prepared for the exam? I first test whether women in the

minority perform worse in the exam. When using the final grade observed in official course records

(as shown on the academic transcript)—students not attending the exam receive the lowest grade,

1 out of 6—I find that women in the minority overall obtain lower grades than women in other

groups. As column 1 of Table 3 shows, the difference is about 0.4 points and marginally significant.

However, conditional on taking the exam, the achieved score is not significantly different between

women in the minority and other women (see column 2). This means that the negative impact of

minority status on the final grade is driven by women voluntarily withdrawing from the high-stakes

exam rather than poor performance.

In columns 3–6, I further investigate whether minority status affects women’s study habits,

course attendance, and course satisfaction—all measured in the endline survey. The results show

that women in the minority are not significantly different from other women in terms of the number

of hours that they spend studying for the course, the percent of lectures or tutorial sessions that they

have attended, or how much they are satisfied with the course. Taken together, the results suggest

that minority status does not hamper women’s learning motivation, investment, or the potential to

perform well in the exam.
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Table 3. No Significant Impact on Course Performance or Learning

(1) (2) (3) (4) (5) (6)
Final
Grade

Exam
Score

Study
Hours
per Week

Percent of
Lectures
Attended

Percent of
Tutorials
Attended

Satisfaction
with
Course

Minority -0.354* -1.455 -0.075 1.932 2.739 -0.055
(0.203) (3.661) (1.360) (3.108) (3.841) (0.193)

Minority ×Male 0.180 -4.242 2.846 -9.432 -11.312 -0.331
(0.344) (5.270) (3.023) (5.821) (7.922) (0.341)

Male 0.300** 7.994*** -0.800 4.017 -0.063 -0.189
(0.118) (2.069) (1.079) (2.548) (3.150) (0.156)

Observations 547 498 394 403 403 403
Female Control Mean 3.836 63.56 7.986 87.57 86.92 7.745

Notes: The dependent variable in column 1 is the final grade observed in official course records (the grade
ranges from 1 to 6). In column 2, the dependent variable is the raw exam score achieved by students who
have taken the final exam (the score ranges from 0 to 120). Columns 3–6 use the following outcomes
reported in the endline survey: study hours per week for the course, the percent of lectures attended over
the semester, the percent of tutorial sessions attended, and the overall course satisfaction (on a Likert scale
of 1 to 10). All regressions use the fully controlled specification in column 6 of Table 2. The sample size
depends on the dropout rate and the response rate for corresponding questions in the endline survey. Female
Control Mean refers to the average value of each outcome variable for women not in the minority. Standard
errors are in parentheses and clustered at the group level. *p <.1, **p <.05, ***p <.01.

4.3 Lasting Dropout Effect on High-Ability Women

From a policy perspective, it is important to know which women are more affected by minority

status because losing different types of women has different implications. For example, if highly

skilled women drop out, this implies a loss of talent and efficiency in male-dominated fields. In-

stead, the efficiency loss is less severe if the women who drop out are less skilled. I investigate

how the impact of minority status varies with high school math grade, as a proxy for academic

ability. Math grade strongly and significantly predicts achievement in the economics course and

other courses required for economics-related programs.9

9On average, students whose math grades are one SD higher achieve grades that are 0.3 SD higher for
the economics course and 0.27 SD higher for all courses (p-values are smaller than 0.01 for both). This is
not surprising, because most courses require mathematical and quantitative skills.

19



Panel A of Figure 3 shows the estimated effect of minority status on the likelihood of drop-

ping out of the economics course separately for all women, women whose math grade is equal

to or above median (≥4.5), and women with above-median math grade (>4.5). While women

with higher math achievement are less likely to drop out (as the coefficient of High School Math

Grade in Table 2 indicates), being in the minority has a much stronger effect on their dropout

rate. Compared to high-math women in other groups, those in female-minority groups are about

20 percentage points more likely to drop out.

Because students in the same group have other common courses, the experiment in the eco-

nomics course may generate spillover effects on other courses. In Panel B of Figure 3, I examine

the impact of minority status on the dropout rate for other courses that students take in the semester

such as mathematics, banking and finance, financial accounting, and business administration. Us-

ing student-by-course level observations (N = 2,236 for the full sample), I find no significant effect

of minority status on all women’s dropout but a significant and positive effect on high-ability

women’s dropout rate. For these women, being assigned to female-minority groups makes them

more likely to drop out of other courses in the semester by 10.5 percentage points (p-value =

0.039).

I further ask whether the dropout effect observed in the semester leads to long-term dropouts, or

if instead, students counteract this effect by retaking the course and remain in their study program. I

answer this by checking course enrollment and program registration records in 2019–2021. Panels

C and D of Figure 3 show the impact of minority status on two long-term outcomes: permanently

dropping out of the economics course (not retaking it) and leaving the original study program.

The results show that overall, being in the minority has directionally positive but insignificant im-

pact on women’s long-term dropout. When focusing on high-math women, again, I find large and

significant influences of minority status. For women with median or above-median math achieve-

ment, being assigned to female-minority groups makes them 13 percentage points more likely to

drop the economics course permanently (p-value = 0.045) and 15.6 percentage points more likely

to leave their original program up to two years after the experiment (p-value = 0.081). For women
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Figure 3. Dropout Effects by High School Math Achievement
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Notes: The figure plots the estimated impact of minority status on different dropout outcomes by women’s
high school math achievement. From left to right, the outcomes being examined are (A) dropping out of
the economics course in the semester, (B) dropping out of other courses in the semester, (C) permanently
dropping out the of economics course (never retaking it), and (D) leaving the original study program by the
spring semester of 2019/20. For each outcome, I separately estimate the effect of minority status for the
full sample, students whose high school math grade is equal to or above median (4.5 out of 6)—65% of the
full sample, and students whose high school math grade is above median—43% of the sample. Analyses in
(B) use student-by-course observations (N = 2,236 for the full sample) and additionally controls for course
fixed effects. Analyses in (D) exclude students who could have graduated by Spring 2020, so the sample
size is slightly smaller, and the estimates are slightly less precise. Otherwise, all regressions use the same
specification as in column 6 of Table 2. The figure shows the estimated coefficient of Minority Status with
95% confidence intervals.
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with above-median math achievement, being in the minority makes them 17.5 percentage points

(p-value = 0.031) more likely to permanently drop out of the course and 25.7 percentage points

(p-value = 0.008) more likely to leave the original study program.10

Taken together, the results show that the dropout effect of minority status is driven by women

with higher math achievement and higher potential to succeed in economics. For these women,

the dropout effect is also long-lasting and irreversible. The finding suggests that economics as a

male-dominated field is losing the potentially talented women. There are three possible explana-

tions for this striking pattern of heterogeneity. First, high-ability women may have better outside

options. They can switch to another field and perform well. Second, higher math achievement is

correlated with higher expectations and aspirations at baseline, which potentially lead to stronger

disappointment and higher dropout. Third, high-ability women can be more marginalized and dis-

liked in male-dominated groups, while women with lower ability may socialize better with other

men. I show supportive evidence on the second and third explanations below in Section 5.4.

5 Explaining the Dropout Effect of Minority Status

5.1 Salience of Women’s Minority Status

Having shown that being underrepresented in the study group makes women more likely to drop

out of the economics course, I explore the underlying mechanisms. The first mechanism that I

focus on is the perception of women’s minority status in the setting. The idea is that our immediate

social network or local environment can affect how we perceive our status in the broad social

environment. For women in a stereotypically male field, being underrepresented in peer groups

can raise the salience of their minority status in the field and undermine their sense of belonging.

To test for this mechanism, I examine how group gender composition affects students’ beliefs

10For women with below-median math achievement, the impact of minority status on short-term and
long-term dropout outcomes are directionally negative but statistically insignificant. The difference in the
impact of minority status between high-math and low-math women are mostly statistically significant at the
5% level depending on the dropout outcome and the threshold used to define high-/low-math.
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Figure 4. Women’s Gender Ratio Beliefs by Group Gender Composition
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Notes: The figure plots women’s perceived gender ratio of students in the course at baseline and endline
by group gender composition. The actual share of women is 38.8%, as indicated by the red horizontal line.
Error bars indicate standard errors of the mean.

about the overall gender ratio in the course. Figure 4 plots women’s perceived percentage of female

students at baseline and endline by group gender composition. While women’s baseline perception

is similar across groups, their perception at endline differs significantly by minority status. After

being exposed to minority status in the group, women believe that there are fewer female students

in the course.

Regression results in Table 4 corroborate the story. Minority status in the group significantly

lowers women’s perceived share of female students in the course by 4 to 6 percentage points,

depending on the specification. For men, minority status in the group makes them think that

there are more women in the course by a similar magnitude. The results suggest that the gender

composition in small groups or networks can indeed change students’ perception about their overall

representation in the broader environment. This effect helps to explain why minority status in

small groups can change women’s decision about staying in a field or not. This effect also explains
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why men are not affected by minority status in the group. As the dominant gender, even when

underrepresented in a group, they will not question their fitness in the field and consequently

choose to drop out.

Table 4. Impact of Minority Status on Gender Ratio Beliefs

(1) (2) (3) (4) (5)
All Women Men

Dependent Variable: Believed Percentage of Women at Endline

Minority -0.036* -0.035* -0.045* -0.060** 0.044**
(0.019) (0.018) (0.023) (0.026) (0.020)

Minority ×Male 0.092*** 0.085*** 0.083***
(0.032) (0.029) (0.030)

Male 0.016 0.011 0.016
(0.011) (0.012) (0.013)

Observations 253 253 253 106 147
R-squared 0.091 0.164 0.246 0.253 0.311
Randomization controls Yes Yes Yes Yes Yes
Baseline belief No Yes Yes Yes Yes
Full controls No No Yes Yes Yes

Notes: The dependent variable is the perceived percentage of women measured at endline ranging from zero to one.
The estimation in column 1 only includes the randomization controls (study program and cohort fixed effects). Column
2 also controls for the baseline level of the dependent variable. Regressions in columns 3–5 include all controls in
column 4 of Table 2. Standard errors are in parentheses and clustered at the group level. *p <.1, **p <.05, ***p <.01.

5.2 Academic Self-Confidence

This section examines the impact of minority status on educational expectations as a proxy for

academic self-confidence. Appendix Figure A.1 shows how the overall educational expectation

at endline varies with group gender composition. Similar to dropout, a large gap exists between

women in female-minority groups and women in other groups. For men, the differences are small

and insignificant.

Table 5 presents the estimated impact of minority status on educational expectations at endline.

Columns 1–3 estimates the overall impact using a standardized index that captures all aspects of

expectations. I find that being in the minority lowers women’s expectations about future academic
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achievement by around 0.4 SD (p-value = 0.02 for the fully controlled specification). The magni-

tude and significance levels are robust to the inclusion of individual controls such as high school

background, personality traits, and baseline expectations. For men, the effect is much smaller in

magnitude, but the gender gap is not statistically significant. As Panel C of Appendix Table A.6

shows, the results are effectively the same when splitting the sample by gender: minority status

significantly lowers women’s expectations but has no significant impact on men’s expectations.

Table 5. Impact of Minority Status on Educational Expectations

(1) (2) (3) (4) (5) (6) (7)

Overall Expectations
Aspects of Expectations

Grade Pass Degree PhD

Minority -0.494*** -0.427** -0.395** -0.519** -0.149 -0.238* -0.098***
(0.185) (0.179) (0.170) (0.205) (0.164) (0.135) (0.033)

Minority ×Male 0.366 0.275 0.173 0.212 -0.007 0.195 0.085
(0.286) (0.272) (0.263) (0.250) (0.288) (0.292) (0.083)

Male 0.135 0.081 0.111 0.072 0.205 -0.015 0.007
(0.113) (0.101) (0.115) (0.110) (0.126) (0.109) (0.035)

Observations 403 403 403 403 403 403 403
R-squared 0.058 0.254 0.305 0.288 0.226 0.230 0.214
Randomization controls Yes Yes Yes Yes Yes Yes Yes
Baseline expectation No Yes Yes Yes Yes Yes Yes
Full controls No Yes Yes Yes Yes Yes Yes

Notes: All models are estimated using OLS regressions. The dependent variable in columns 1–3 is the standardized
index for the overall educational expectations at endline. In columns 4–7, the dependent variables are the expected
final grade for the course (standardized), the expected probability of passing the first year in the study program (stan-
dardized), the highest academic degree expected to be obtained (standardized), and whether a PhD degree is expected.
Baseline expectation refers to the baseline level of the dependent variable in each column. Full controls refer to all
the baseline characteristics in column 4 of Table 2. Standard errors are in parentheses and clustered at the group level.
*p <.1, **p <.05, ***p <.01.

In columns 4–7, I show the impact of minority status on different aspects of expectations:

the expected grade for the course, the expected probability of passing the first year in the study

program, the highest academic degree expected to be obtained, and the likelihood of expecting a

doctoral degree. I find that being in the minority lowers women’s expectations along all dimensions

and most of the effects are statistically significant. For instance, minority status lowers women’s
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expected course grade by more than 0.5 SD and the likelihood of expecting a doctoral degree by

10 percentage points.

In Appendix Figure A.2, I further investigate why being underrepresented lowers women’s ex-

pectations. I focus on potential driving forces of the effect including estimation of their own ability

(overconfidence or underconfidence), aspirations, and estimation of others’ ability. Results sug-

gest that minority status decreases women’s expectations because it lowers their estimation of their

own ability and their educational aspirations. On average, women and men are both overconfident

about their final grade at baseline. However, at endline, women in the minority are significantly

less overconfident. Their aspired minimum grade for the course is also significantly lower. Minor-

ity status does not affect men’s estimation of their own ability but raises their estimation of others’

ability.

5.3 Social Integration

This section examines how minority status affects peer-to-peer interactions and evaluations within

a study group. The idea is that the minority gender in a group may get excluded or marginalized,

and the lack of social inclusion can lead to dropout. As Appendix Figure A.1 shows, women in the

minority report a lower intensity of interaction with peers than other women. The gap is especially

large between women in the minority and women in gender-balanced groups.

Panel A of Table 6 shows how minority status affects students’ interaction with study group

peers. The dependent variable in columns 1–2 is a standardized index for the overall frequency

of interaction with peers, including both academic and social interactions. Using the specification

with full controls, I find that women assigned to female-minority groups interact 0.54 SD (p-value

= 0.03) less frequently with peers than women assigned to other groups. Columns 3–4 show that

this effect is similar when separately looking at academic and social interactions with peers. The

results are not driven by women’s under-reporting of activities. For a pair of peers, their reported

interactions with each other are highly correlated—the correlation coefficient is 0.8 for academic

activities and 0.7 for social activities. The results are also similar when using alternative measures
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of interaction intensity such as the number of peers with weekly or monthly meetings.

Table 6. Impact of Minority Status on Interaction with Peers and Evaluations by Peers

(1) (2) (3) (4)
Panel A: Average Interaction with All Peers (Self-Reported)

Overall Interaction
Academic Social
Interaction Interaction

Minority -0.517** -0.538** -0.502** -0.455*
(0.219) (0.248) (0.247) (0.241)

Minority ×Male 0.464 0.400 0.611 0.104
(0.328) (0.354) (0.412) (0.333)

Male -0.119 -0.103 -0.192 0.007
(0.148) (0.147) (0.150) (0.151)

Full controls No Yes Yes Yes
Observations 314 314 314 314
R-squared 0.073 0.114 0.086 0.126

Panel B: Characteristics Evaluated by Peers (Other-Reported)
Smart Fun to Work with Helpful Hardworking

Minority -0.464** -0.581** -0.480* -0.556**
(0.219) (0.242) (0.274) (0.217)

Minority ×Male 0.417 0.650 0.564 0.728**
(0.283) (0.422) (0.509) (0.332)

Male -0.050 -0.136 -0.175 -0.483***
(0.157) (0.123) (0.141) (0.137)

Full controls Yes Yes Yes Yes
Observations 383 383 383 383
R-squared 0.084 0.115 0.086 0.163

Notes: Panel A examines the effect of minority status on the average frequency of academic, social, and
combined interactions with three peers in the group. All dependent variables are standardized indexes.
Panel B estimates how minority status affects peers’ evaluations of students’ following characteristics on
a scale of 1 to 7: being smart, fun to work with, helpful, and hardworking. The dependent variables are
standardized ratings of these four characteristics. Estimations in Panel A use student observations. In Panel
B, the estimations use student-peer pairwise observations and focus on students who receive at lease two
ratings from peers to increase estimation precision. Standard errors in parentheses are clustered at the group
level. *p <.1, **p <.05, ***p <.01.
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To better understand why women are socially marginalized or excluded in female-minority

groups, I examine how minority status affects peers’ perceptions of students. I use peers’ evalu-

ations of a student in terms of how smart, helpful, and hardworking the student is and how much

fun it is to work with the student. As Panel B of Table 6 shows, compared to women in other

groups, women in the minority are perceived as about 0.5 SD less smart, less fun to work with,

less helpful, and less hardworking. By contrast, men in the minority are not evaluated differently

from men in other groups. Taken together, the findings suggest that women’s isolation in female-

minority groups is driven by men’s same-gender or homophily preferences rather than women’s

dislike of male peers. The lack of social integration and potential discrimination from peers can

make women in the minority feel like they do not belong in the course and program, thus leading

them to drop out.11

5.4 Heterogeneous Effects on the Mediators

To summarize, the results presented so far show that minority status in the study group raises

women’s dropout rate, and three factors potentially mediate this impact: raised salience of women’s

underrepresentation in the setting, lower expectations about future academic achievement, and

reduced peer-to-peer interaction and recognition in the group.12 As the effects of minority status on

short-term and long-term dropout are consistently driven by women with higher math achievement,

I test whether the effects on the mediators are also concentrated on high-math women.

Figure 5 shows that the negative effects of minority status on women’s educational expecta-

tions, interactions with study group peers, and received evaluations from peers are all driven by

11I also find that minority status does not affect the likelihood of having any meaningful interactions
(studying together or having joint social events) but significantly lowers the number of such interactions for
women in the minority. This suggests that the marginalization or exclusion of women in male-dominated
groups is not due to the lack of initial interactions, but rather due to students’ preferences or tastes for close
peers.

12Appendix Figure A.3 shows that these three factors negatively correlate with women’s dropout rate.
Women are less likely to drop out if they believe the course has more female students, if they expect higher
academic achievement, and if they have more frequent interaction with peers. However, I cannot provide
causal evidence that these three factors affect dropout, and I cannot separate the effects of these three mech-
anisms.
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high-math women. The undermined academic self-confidence, social integration, and peer recog-

nition possibly explain why minority status strongly and permanently drives these women out of

the course and their programs. For women with lower math achievement, the estimated effects of

minority status on these mediators are statistically insignificant and even directionally positive for

interactions and relationships with peers. In terms of gender ratio beliefs, high-math and low-math

women are similarly affected by minority status. The results suggest that being in the minority

is particularly detrimental for the underrepresented gender with higher ability and higher expecta-

tions. Therefore, achieving gender balance in small groups and networks can be especially helpful

in retaining the high-potential women in male-dominated fields and professions.

Figure 5. Impact of Minority Status on Mediators by Math Achievement
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Notes: The figure shows the estimated effects of minority status on the following outcomes of women by
math achievement: perceived share of women in the course at endline, educational expectations at endline,
the overall interaction frequency with peers, and the average evaluations by peers (the mean of the four
outcomes in Panel B of Table 6). Each point estimate is derived from one regression using the sample of
women and including the full set of controls. High-Math Women refer to women whose high school math
grades are at or above the median. Error bars indicate 95% confidence intervals.
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6 Robustness and Discussions

6.1 Robustness

Other peer characteristics As documented in the literature, various student characteristics such

as ability, behaviors, and personality traits can affect peers’ educational outcomes—see Sacerdote

(2014) for an extensive review. Also, as Appendix Table A.2 shows, men and women in the

sample display different characteristics. Therefore, it is a valid concern that the dropout effect

of minority status can be confounded by other peer characteristics related to gender. To mitigate

this concern, I further include peer-level controls when estimating the impact of minority status

on dropout. Results in Appendix Table A.8 show that the estimated impact of minority status on

women’s dropout remains strong and statistically significant even after controlling for a large set of

peer characteristics, such as high school grades, personality traits, and parental background. The

results suggest that the unbalanced gender ratio, rather than other peer characteristics, generates

the dropout effect of minority status on women.

Survey selection Although the results on dropout use administrative data without missing val-

ues, the mechanism analyses rely on the endline survey, for which the response rate was 70%. To

address concerns about nonrandom attrition, I show the following. First, as presented in Appendix

Table A.3, the survey response is balanced by minority status for both women and men in both

cohorts. Put differently, I do not find evidence that minority status affects the likelihood of an-

swering the endline survey. Second, I show results on the three potential mechanisms using Lee

bounds (Lee, 2009) with and without employing inverse probability weighted (IPW) regressions

in Appendix Table A.10. I find that the lower and upper bounds are within the 95% confidence

intervals of the OLS estimations, suggesting that endogenous attrition is not driving the results.

Multiple hypotheses testing This paper has eight main estimations: the effects of minority status

on women’s dropout and three mediators and the gender differences in these effects. I use the step-
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down approach of Romano and Wolf (2005, 2016) to calculate the p-values for multiple hypotheses

testing. Appendix Table A.13 shows the original p-values based on clustered standard errors,

bootstrapping p-values with 1,000 replications, and the Romano-Wolf p-values. As the results

show, the estimated effects of minority status on women’s outcomes remain statistically significant

at the same levels after applying bootstrapping and Romano-Wolf corrections.

Results for the 2019 cohort As the results on gender ratio belief and peer-to-peer interactions

only use data from 2019, I test if the results on dropout and educational expectations display similar

patterns when focusing on the cohort of 2019. As columns 1 and 3 of Appendix Table A.11 show,

the results have similar magnitude, but unsurprisingly, the estimations are less precise than the full-

sample results. Columns 2 and 4 also show that the results are similar when focusing on students

taking the course for the first time (non-repeaters).

6.2 Discussions

Are study groups overall beneficial? To this point, all results apply to students in randomly

assigned study groups. One question that remains unanswered is whether study groups themselves

are beneficial. I cannot provide causal evidence on this because students voluntarily select into

study groups. As I discuss fully in Appendix Section B, my study group experiment does not

appear to affect the overall dropout rate at the cohort level (see Figure B.2). I also test how group

participation correlates with dropout within a cohort. As Figure B.3 shows, the dropout rate of

women without study groups is 16%, which is higher than the dropout rate among women with

study groups (11%). For men, the dropout rate is very similar between those with groups and

those without groups. The results suggest that having a study group is overall harmless and even

correlates with better outcomes for women.

Counterfactual group assignment Given the results of this paper, the final question that I ask

is what the optimal group assignment should be in order to lower women’s dropout rate. I conduct
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a simple counterfactual analysis in my experimental setting. By fixing the sample size and the

observed dropout rate by gender composition, I abolish female-minority groups and assign students

into other types of groups. For each counterfactual assignment, I calculate the average female and

male dropout rate. As Appendix Figure A.4 shows, in all counterfactual scenarios without female-

minority groups, women’s dropout rate is lower than the actual level. In the best scenario, we can

decrease women’s dropout rate by 2 percentage points while keeping men’s dropout rate the same.

This exercise shows that in a male-dominated setting with small groups such as shared offices,

work groups, and joint projects, we may retain more women by replacing female-minority groups

with groups where women are not in the minority.

External validity A final concern about this paper relates to the external validity of the results.

This study has two limitations regarding its generalizability. First, with groups of four, I observe

only one scenario of minority status (1/4). Therefore, I cannot distinguish minority status from

one-woman (or one-man) status. Groups of five make it possible to compare the effects of being

1/5 and 2/5. Assuming that the impact of minority status increases with its intensity, the estimated

effect of minority status in this paper should lie between the 1/5 and 2/5 scenarios. Future work

could explore this question. The second limitation is voluntary registration for study groups. This

raises the concern that the average treatment effects (ATE) of minority status estimated by the

experimental sample may not be externally valid for the whole population of students. It is less

of a concern because (1) baseline characteristics are mostly balanced by group registration (see

Appendix Table A.1), and (2) students who want to interact with peers are arguably of higher

policy interest—they are the relevant population. That said, I check how the ATE estimations

change after correcting for potential participation bias, using the approach of Andrews and Oster

(2019). As Appendix Table A.12 shows, the effect of minority status on women’s dropout is robust

to the correction. Even after considering a wide range of observable characteristics such as high

school grades, parental background, and personality traits, the unobservables would have to be

more important than the observables (Φ > 2) to deliver an ATE of zero in the population.
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7 Conclusion

This paper provides experimental evidence that minority status can drive women out of male-

dominated fields. I find that compared to women in other groups, those assigned to female-minority

groups are more likely to drop out of a compulsory economics course. The impact of minority

status on course dropout is concentrated on women with higher math achievement and higher

potential to succeed in economics. For these women, the dropout impact is also long-lasting and

irreversible. This suggests that male-dominated fields are losing the potentially talented women

due to the unbalanced gender ratio.

Given the current efforts to promote gender equality and close gender gaps in male-dominated

fields and industries, this paper has important implications. My findings suggest that minority

status can perpetuate itself and trap underrepresented groups in a vicious cycle of underrepresen-

tation. This minority trap likely contributes to the “leaky pipeline” phenomenon, which describes

women’s gradual disappearance from male-dominated professions. To break the minority trap—

similar to poverty traps—we may need to introduce “big push” policies at the profession level. For

example, much effort is required to change dominant cultures, correct biases against women, and

attract more female students into male-dominated fields at an early stage.

My results also have implications about group assignment policies in education and the work-

place. Working and decision-making in groups is becoming increasingly prevalent in firms, orga-

nizations, and academia (Devine et al., 1999; Lazear and Shaw, 2007; Rath and Wohlrabe, 2016).

To improve gender diversity in male-dominated professions, a common practice is to allocate one

woman or a few women to groups predominantly consisting of men. This paper shows that instead

of helping women “lean in,” such female-minority groups can make women less confident, more

isolated, and cause them to “leak out.” Therefore, institutions can increase women’s retention

rate by avoiding female-minority groups whenever assigning students or workers to collaborative

projects, shared offices, lab groups, interview panels, or board committees.
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A Appendix Tables and Figures

Table A.1. How Student Characteristics Predict Group Registration

(1) (2) (3)
All Women Men

Dependent Variable: Sign-up for Study Groups

Female 0.047**
(0.024)

Std. High school math grade -0.012 -0.015 -0.012
(0.011) (0.017) (0.015)

Std. High school language grade 0.002 0.017 -0.016
(0.012) (0.017) (0.016)

Parents’ income quintile -0.018 -0.012 -0.022
(0.013) (0.020) (0.018)

Number of parents with college degrees 0.025* 0.036* 0.015
(0.014) (0.020) (0.019)

Std. Openness 0.032*** 0.019 0.042***
(0.011) (0.017) (0.015)

Std. Conscientiousness -0.017 -0.019 -0.023
(0.011) (0.017) (0.016)

Std. Extraversion 0.009 0.008 0.011
(0.011) (0.017) (0.016)

Std. Agreeableness 0.002 0.000 0.002
(0.011) (0.016) (0.016)

Std. Neuroticism -0.001 -0.005 -0.010
(0.011) (0.017) (0.016)

Observations 1,660 737 923

Notes: The tables shows which students are more likely to sign up for study groups. Each point estimate is
derived from one OLS regression, where the dependent variable is the indicator for group registration and
the control variables include major fixed effects and cohort fixed effects. Column 1 uses the full sample of
students who have completed the baseline survey, column 2 focuses on the sample of women, and column 3
focuses on men. The raw registration rate is 33% overall, 34% for the sample of women, and 31% for men.
Robust standard errors are in parentheses. *p <.1, **p <.05, ***p <.01.
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Table A.2. Descriptive Statistics by Gender

(1) (2) (3) (4) (5)
Women (N=231) Men (N=316) Gender Diff.

mean sd mean sd p-value

Panel A: Baseline Characteristics
Retaking the Course 0.10 (0.30) 0.08 (0.27) 0.331
High School Math Grade 4.55 (0.78) 4.53 (0.86) 0.705
High School Language Grade 4.91 (0.54) 4.66 (0.57) 0.000
Parents’ Income Quintile 3.29 (0.90) 3.30 (0.99) 0.898
Number of Parents with College Degrees 0.79 (0.83) 0.74 (0.81) 0.476
Openness 4.97 (1.12) 4.90 (1.03) 0.460
Conscientiousness 4.97 (0.99) 4.63 (0.95) 0.000
Extraversion 4.80 (1.28) 4.71 (1.23) 0.407
Agreeableness 5.55 (0.91) 5.42 (0.89) 0.101
Neuroticism 4.50 (1.27) 3.75 (1.21) 0.000
Expected Final Grade 4.61 (0.49) 4.74 (0.52) 0.002
Expected Prob. Pass First Year 75.27 (16.57) 76.54 (19.26) 0.420
Expected Highest Degree: MA 0.83 (0.38) 0.76 (0.43) 0.051
Expected Highest Degree: PhD 0.09 (0.28) 0.12 (0.33) 0.207

Panel B: Outcomes
Course Dropout 0.11 (0.31) 0.08 (0.27) 0.192
Std. Educational Expectation at Endline -0.11 (0.96) 0.13 (1.03) 0.019
Std. Perceived Share of Women at Endline 0.37 (0.07) 0.40 (0.09) 0.000
Std. Interaction with Peers 0.03 (1.01) 0.04 (1.03) 0.918

Notes: The table shows the means and standard deviations (sd) of baseline characteristics and main outcomes
for women and men separately and tests the gender differences for all characteristics. For self-reported
outcomes at endline, the sample size is smaller.
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Table A.3. Minority Status Does Not Affect Endline Survey Take-Up

(1) (2) (3) (4) (5) (6)
Women Men

All 2018 2019 All 2018 2019

Minority -0.015 0.069 -0.088 0.105 0.116 0.082
(0.075) (0.097) (0.113) (0.100) (0.165) (0.126)

Observations 231 95 136 316 118 198

Notes: The tables tests whether minority status affects the take-up rate of the endline survey. The dependent
variable is the take-up indicator. All models control for study program fixed effects (and cohort fixed effects).
Standard errors are in parentheses and clustered at the group level.
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Table A.4. Descriptive Statistics of Baseline Characteristics by Group Gender Composition

(1) (2) (3) (4) (5)
Panel A: Women Minority Balanced Majority Minority v.s.

(N=47) (N=84) (N=78) Balanced Majority

Retaking the Course 0.06 0.12 0.12 0.314 0.347
High School Math Grade 4.52 4.63 4.44 0.434 0.531
High School Language Grade 4.86 5.00 4.83 0.155 0.720
Parents’ Income Quintile 3.34 3.23 3.27 0.485 0.666
N. Parents w/ College Degrees 0.77 0.81 0.69 0.779 0.615
Openness 5.03 4.90 5.06 0.555 0.871
Conscientiousness 5.09 5.04 4.84 0.772 0.149
Extraversion 4.51 4.83 4.93 0.177 0.070
Agreeableness 5.58 5.44 5.55 0.400 0.845
Neuroticism 4.59 4.47 4.41 0.616 0.448
Expected Final Grade 4.56 4.72 4.48 0.096 0.263
Expected Probability Passing 77.0 78.4 71.4 0.637 0.048
Expected Highest Degree: MA 0.92 0.82 0.80 0.147 0.077
Expected Highest Degree: PhD 0.04 0.08 0.10 0.380 0.234

Panel B: Men Minority Balanced Majority Minority v.s.
(N=24) (N=84) (N=137) Balanced Majority

Retaking the Course 0.13 0.12 0.04 0.938 0.066
High School Math Grade 4.48 4.44 4.60 0.852 0.525
High School Language Grade 4.65 4.69 4.64 0.725 0.951
Parents’ Income Quintile 3.50 3.31 3.20 0.403 0.166
N. Parents w/ College Degrees 0.75 0.79 0.78 0.858 0.864
Openness 5.04 4.73 4.96 0.244 0.736
Conscientiousness 4.63 4.68 4.70 0.816 0.734
Extraversion 4.81 4.85 4.62 0.891 0.503
Agreeableness 5.32 5.44 5.39 0.565 0.723
Neuroticism 3.74 3.87 3.63 0.667 0.679
Expected Final Grade 4.63 4.77 4.76 0.185 0.237
Expected Probability Passing 76.3 74.9 77.5 0.759 0.781
Expected Highest Degree: MA 0.92 0.76 0.74 0.099 0.057
Expected Highest Degree: PhD 0.08 0.16 0.11 0.377 0.703

Notes: The table shows the means of baseline characteristics for women and men in the minority, in gender-
balanced groups, and in the majority. The table also reports the p-values for the differences between
women/men in the minority and women/men in gender-balanced groups or in the majority. Female-only
and male-only groups are omitted in the table, because the sample includes very few 4F/4 groups. The
variable scales are the same as in Table 1.
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Table A.5. Edwin Leuven Test of Group Randomization

(1) (2)
F-statistic p-value

Female 0.912 0.744
Retaking the Course 4.414 0.000
High School Math Grade 0.932 0.691
High School Language Grade 0.952 0.636
Parents’ Income Quintile 1.021 0.431
Number of Parents with College Degrees 0.985 0.536
Openness 1.082 0.271
Conscientiousness 0.824 0.919
Extraversion 1.061 0.321
Agreeableness 0.943 0.660
Neuroticism 1.144 0.152
Expected Final Grade 1.025 0.419
Expected Probability Passing First Year 0.962 0.606
Expected Highest Degree: MA 0.880 0.823
Expected Highest Degree: PhD 0.843 0.891
Age ≤ 19 0.873 0.836
Age = 20 0.885 0.809
Age = 21 0.977 0.561
Age ≥ 22 1.045 0.364

Notes: I first regress each characteristic on randomization strata dummies (study program and cohort fixed
effects) and derive the residuals. Then, I regress the residuals on study group dummies and test the joint
significance of group dummies—the F-statistics and p-values are reported.
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Table A.6. Estimated Effects on Main Outcomes by Gender with RI p-Values

(1) (2) (3) (4)
Women Men

Randomization Full Randomization Full
Controls Controls Controls Controls

Panel A: Course Dropout
Minority 0.112* 0.124** -0.013 0.005

(0.059) (0.056) (0.064) (0.067)
[RI p-value] [0.034] [0.022] [0.852] [0.941]

Observations 231 231 316 316

Panel B: Perceived Share of Women
Minority -0.042** -0.060** 0.059** 0.044**

(0.020) (0.026) (0.024) (0.020)
[RI p-value] [0.033] [0.009] [0.050] [0.109]

Observations 106 106 147 147

Panel C: Std. Educational Expectations
Minority -0.481** -0.399** -0.014 -0.117

(0.185) (0.175) (0.202) (0.203)
[RI p-value] [0.021] [0.047] [0.957] [0.621]

Observations 177 177 226 226

Panel D: Std. Interaction with Peers
Minority -0.572** -0.580** -0.153 -0.291

(0.237) (0.262) (0.187) (0.212)
[RI p-value] [0.040] [0.028] [0.580] [0.312]

Observations 130 130 184 184

Notes: The table reports the estimated impact of minority status on the main outcomes by student gender,
with only randomization strata (cohort and program) fixed effects or with the full set of controls. Significance
stars are based on clustered standard errors in parentheses. *p <.1, **p <.05, ***p <.01. Randomization
inference p-values in brackets are derived from 1,000 reassignments of study groups.
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Table A.7. Estimated Impact of Minority Status on Dropout Using Probit Regressions

(1) (2) (3) (4) (5) (6)
Dependent Variable: Course Dropout

Panel A: Women
Minority 0.097** 0.099** 0.096** 0.098*** 0.100*** 0.104***

(0.048) (0.045) (0.041) (0.036) (0.036) (0.036)

Observations 259 231 231 231 231 231

Panel B: Men
Minority -0.007 -0.006 0.014 0.020 0.016 0.020

(0.053) (0.055) (0.051) (0.052) (0.051) (0.050)

Observations 361 316 316 316 316 316

Randomization Controls Yes Yes Yes Yes Yes Yes
Retaking Status & Age Group FE No No Yes Yes Yes Yes
Major Group FE No No No Yes Yes Yes
High School & Parental Background No No No Yes Yes Yes
Educational Expectations No No No No Yes Yes
Big Five Personality Traits No No No No No Yes

Notes: The table shows the estimated impact (marginal effect) of minority status on dropout by gender using
probit regression. All control variables are specified in Table 2. Standard errors are clustered at the group
level. *p <.1, **p <.05, ***p <.01.
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Table A.8. Impact on Dropout Controlling for Peer-Level Characteristics

(1) (2) (3) (4) (5) (6)
Dependent Variable: Course Dropout

Minority 0.135* 0.153** 0.148** 0.151** 0.164** 0.162**
(0.076) (0.072) (0.071) (0.072) (0.070) (0.069)

Minority ×Male -0.126 -0.114 -0.107 -0.110 -0.130 -0.136
(0.105) (0.103) (0.101) (0.100) (0.101) (0.101)

Male 0.010 0.005 0.001 0.001 0.008 0.011
(0.028) (0.033) (0.032) (0.032) (0.031) (0.032)

Observations 380 380 380 380 380 380
Own-level controls:

Randomization strata FE Yes Yes Yes Yes Yes Yes
Full controls No Yes Yes Yes Yes Yes

Peer-level controls:
Retaking status No No Yes Yes Yes Yes
High school background No No Yes Yes Yes Yes
Parental background No No No Yes Yes Yes
Personality traits No No No No Yes Yes
Baseline expectations No No No No No Yes

Notes: The table shows the estimated effect of minority status on the dropout rate of women and men with
different sets of own-level and peer-level controls. The estimation sample includes groups where all group
members have completed the baseline survey. The model in column 1 only includes randomization controls
(strata fixed effects). Column 2 uses the same specification as column 6 of Table 2, with the full set of
own-level controls. Columns 3–6 gradually include the following set of peer-level controls (measured with
the average values of peers’ characteristics): course-retaking status, high school characteristics, parental
background, Big Five personality traits, and baseline educational expectations. Clustered standard errors
are in parentheses. *p <.1, **p <.05, ***p <.01.
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Table A.9. Group Gender Composition and Dropout: Alternative Models

(1) (2) (3)
Minority vs. Balanced Minority vs. Majority All Groups

Minority 0.133** 0.143**
(0.065) (0.063)

Minority ×Male -0.096 -0.152
(0.094) (0.096)

Number of Female Students -0.035
(0.025)

Number of Female Students ×Male 0.023
(0.030)

Male -0.002 0.010 -0.098
(0.041) (0.041) (0.072)

Observations 239 286 547
Fully Controlled Yes Yes Yes

Notes: Columns 1–2 estimate the impact of minority status on dropout using two different comparison
groups: women/men in gender-balanced groups and female-/male-majority groups. Column 3 uses the full
sample of women and men to estimate the effect of having an additional female student in the study group
on dropout. Regressions in all columns control for all individual characteristics as in column 6 of Table 2.
I omit the comparison between students in the minority and students in purely female/male groups because
the estimation sample has only 7 female-only groups. Clustered standard errors are in parentheses. *p <.1,
**p <.05, ***p <.01.
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Table A.10. Estimated Effects of Minority Status Using Lee Bounds

(1) (2) (3)

Dependent Variable: Std. Perceived Women’s Share
OLS Estimation -0.68 -0.67 -0.82
95% Confidence Interval [-1.30, -0.05] [-1.31, -0.02] [-1.54, -0.11]
Lower Bound -0.92 -0.93 -1.08
Upper Bound -0.41 -0.39 -0.56

Dependent Variable: Std. Educational Expectations
OLS Estimation -0.38 -0.37 -0.35
95% Confidence Interval [-0.77, 0.01] [-0.77, 0.04] [-0.73, 0.03]
Lower Bound -0.46 -0.46 -0.42
Upper Bound -0.30 -0.26 -0.28

Dependent Variable: Std. Interaction with Peers
OLS Estimation -0.52 -0.50 -0.75
95% Confidence Interval [-0.92, -0.12] [-0.10, -0.01] [-1.31, -0.20]
Lower Bound -0.54 -0.70 -1.01
Upper Bound -0.45 -0.18 -0.33

Inverse Probability Weighting No Yes Yes

Notes: The table shows the original OLS estimations with 95% confidence intervals and the Lee upper/lower
bounds. Columns 2–3 conduct inverse probability weighted analyses, where the probability is the predicted
likelihood of having non-missing values for the dependent variable. The prediction of the likelihood in
column 2 is based on randomization controls, age group fixed effects, and course-retaking status. The
prediction in column 3 also includes parental and high school background and personality traits as specified
in column 4 of Table 2.
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Table A.11. Impact on Dropout and Expectations for the 2019 Cohort and Non-Repeaters

(1) (2) (3) (4)
Dropout Std. Educational Expectations

2019 Cohort Non-Repeaters 2019 Cohort Non-Repeaters

Minority 0.152* 0.105* -0.498 -0.481**
(0.084) (0.058) (0.335) (0.200)

[RI p-value] [0.044] [0.072] [0.097] [0.034]

Observations 136 208 106 157

Notes: The table shows the estimated effects of minority status on dropout and endline educational expec-
tations when focusing on women from the cohort of 2019 and women who are not retaking the course. All
estimations only include the sample of women and control for all individual characteristics listed in column
4 of Table 2. Clustered standard errors are in parentheses and randomization inference p-values are in brack-
ets. Significance stars are based on the standard errors. *p <.1, **p <.05, ***p <.01.
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Figure A.1. Dropout, Expectations and Interaction with Peers by Gender Composition
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Notes: The figure plots the distribution of the overall dropout rate, educational expectations at endline, and
overall interaction frequency with peers by group gender composition and own gender. Error bars indicate
standard errors of the mean.
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Figure A.2. Unpacking the Impact of Minority Status on Expectations
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Notes: The graph plots the estimated effects of minority status on the following outcomes of women and
men: (1) the gap between the expected grade and the actual grade, used as a proxy for overconfidence or
underconfidence in one’s ability; (2) the aspired minimal grade for the course, used as a proxy for educational
aspiration; and (3)–(4) the believed grade of the average woman or man in the previous cohort. Each point
estimate is derived from one OLS regression. All outcomes are based on answers in the endline survey and
use standardized values. Outcomes 2–4 are only available in 2019. For outcome 1, results including and
excluding students who drop the course are very similar. All regressions include the full set of controls and
the baseline level of the dependent variable. Error bars indicate 95% confidence intervals.
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Figure A.3. Correlations Between Dropout and Mediators
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Notes: The binned scatter plots show how female dropout correlates with three potential mediators: the
perceived share of women in the course, the overall educational expectation, and the overall interaction
intensity with peers. All figures control for program, cohort, and age group fixed effects, course-retaking
status, and the baseline level of the outcome if applicable. β is the slope of the fitted line, corresponding to
a linear regression of dropout on the mediator and covariates.
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Figure A.4. Counterfactual Dropout Rate under Alternative Group Assignments
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Notes: The graph shows how the counterfactual dropout rate varies with the number of gender-balanced and
female-majority (or male-minority) groups. I first partial out study program and cohort fixed effects and
derive the residuals of dropout. From the dropout residuals, we know the actual average dropout rate among
women (0.013) and men (-0.009)—the horizontal dashed lines—as well as the dropout rate by gender and
group gender composition. As shown previously, women in female-majority groups have the lowest dropout
rate, and those in gender-balanced groups have the second-lowest dropout rate. Men in gender-balanced and
female-majority groups also have a low dropout rate, but those in male-only groups have a higher dropout
rate. Fixing the sample size of students—259 women and 361 men—and forcing the number of female-
minority groups at zero, I vary the number of female-majority groups, from 1 to 85—with two groups per
step. I assign the rest of the women into gender-balanced groups, which pins down the number of gender-
balanced groups. Accordingly, we know the number of men in female-majority and gender-balanced groups.
The rest of the men are assigned to male-only groups. For each assignment, I then calculate the average
dropout rate for women and men as plotted. In the optimal scenario, men’s counterfactual dropout rate is
similar to the actual level, while women’s counterfactual dropout rate is lower than the actual level by about
2 percentage points. In this scenario, there are 47 female-majority groups, 59 gender-balanced groups, and
49 male-only groups.
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Table A.12. External Validity of the Effect of Minority Status on Female Dropout

(1) (2) (3) (4)

Φ(TE=0) 2.41 2.39 2.11 1.82
Φ ∈[1, 2] [0.02, 0.06] [0.02, 0.06] [0.01, 0.06] [-0.01, 0.05]

Observable Characteristics:
Basic controls Yes Yes Yes Yes
High school controls No Yes Yes Yes
Parental background No Yes Yes Yes
Personality traits No No Yes Yes
Baseline expectations No No No Yes

Notes: The table presents two measures of external validity as proposed by Andrews and Oster (2019).
Φ captures the degree of private information (unobservable characteristics) about the treatment effect (TE)
used in participation decisions. Φ = 1 means that private information plays no role at all, and Φ = 2 means
that private information and observable characteristics are equally important in the participation decision.
Φ(TE=0) is the value of Φ corresponding to a zero average TE for the population. Φ ∈ [1, 2] corresponds
to lower and upper bounds of TEs when Φ takes values between 1 and 2. The table examines the treatment
effects of minority status on women’s dropout, and I consider different sets of observable characteristics in
the analysis. The basic effect is the impact of minority status without any controls estimated with the sample
without missing values of the observable characteristics.
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Table A.13. Romano-Wolf p-Values

(1) (2) (3) (4) (5) (6)

Outcome Variable Coef.
p-value

Original Bootstrap Romano-Wolf

Dropout Minority 0.116 0.041 0.016 0.049
Minority ×Male -0.121 0.168 0.078 0.211

Perceived Share of Women Minority -0.045 0.056 0.021 0.056
Minority ×Male 0.083 0.007 0.001 0.007

Educational Expectations Minority -0.395 0.021 0.006 0.032
Minority ×Male 0.173 0.513 0.418 0.418

Interaction with Peers Minority -0.538 0.032 0.015 0.044
Minority ×Male 0.400 0.262 0.160 0.271

Notes: The table shows the Romano-Wolf step-down p-values (Romano and Wolf, 2005, 2016) for the main
results of the paper. Column 4 shows the original p-values based on standard errors clustered at the group
level. Column 5 shows the bootstrap resampling p-values with 1,000 resampling of clusters (study groups)
within randomization strata (cohort and study program). Column 6 shows the Romano-Wolf corrected p-
values.
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B Ethical Considerations

In this paper, I show that women assigned to female-minority groups are more likely to drop out

of an introductory economics course than women in other groups. In order to assess the ethics of

this experiment, it is necessary to think about students’ counterfactual decisions and behaviors in

the absence of my experiment. The experiment took place in a first-semester course at a Swiss

university. Even without my experiment, the setting has three key features: (1) students have a

demand for new peers and they do study with each other for the course; (2) the course is male-

dominated, and it is common that students form male-dominated social networks by themselves;

and (3) a high fraction of students drop out of the course during the semester.

1) Demand for new peers. Based on survey data collected in 2017—before I conducted the

experiment, about 50% of students reported that they studied with others for the course, and more

than 65% of the study mates were new peers that they met in the university.

2) Male-dominated environment. The fraction of women taking the course is 30% to 40%

depending on the cohort. That means women are generally exposed to a male-dominated environ-

ment, and it is likely that students form male-dominated networks. Based on students’ self-reported

social network data, I find that without the experiment, about 45% of the networks that students

formed by themselves are male-dominated (see Figure B.1).

3) High dropout rate. A unique feature of the higher education system in Switzerland is that

students with a high school degree can, in most cases, register for any study program at college.

Partly because of that, it is also common that students drop out or switch their majors, especially

in the first semester at university. Historical administrative records show that the overall dropout

rate in the economics course is always around 9%.

Given the institutional background, my experiment did two things. First, it offered students the

opportunity to have a study group and meet new peers. Second, for students who wanted a study

group, I randomly assigned them to groups of four. Next, I discuss the ethics of the experiment

from two perspectives: (1) how the provision of study groups affected students; (2) conditional on
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Figure B.1. Distribution of Self-Formed Social Networks by the Share of Women
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having a group, how the group composition affected students.

Provision of study groups It is very unlikely that providing students with the opportunity to

have a study group will harm them. When deciding whether to sign up for a study group, students

were explicitly informed of the following: (1) the study groups are provided for free; (2) the sign-

up decision and participation in group activities have no direct influence on the grade; and (3) if

they sign up, they will be randomly assigned to a group with three other students. The voluntary

sign-up procedure means that only students with a demand for random study partners registered for

study groups; they would very likely find a study partner anyway, with or without the experiment.

Furthermore, if they did not like the assigned study group, they still had the option of finding their

own study partners. For students who preferred to study by themselves or had their own study

partners, the experiment hardly affected them.

Instead, by meeting students’ demand for new peers in a new environment, the experiment

is potentially beneficial. Students could use the group to exchange information, discuss course

materials, and work on problem sets together. More generally, social interaction with peers can
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enforce the sense of belonging at university and help students develop social-emotional skills—

especially skills related to teamwork, which is ubiquitous and has become much more prevalent

in the workplace and academic research (Devine et al., 1999; Lazear and Shaw, 2007; Rath and

Wohlrabe, 2016).

Figure B.2. The Overall Dropout Rate by Cohort
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Notes: Error bars indicate standard errors of the mean.

Ex-post evidence also suggests that providing study groups does not harm students. If anything,

study groups help lower the dropout rate of students, especially women. Figure B.2 plots the overall

dropout rate across cohorts from 2012 to 2019. As the graph shows, the dropout rate fluctuates

slightly over time. The cohorts of 2018 and 2019, with the experiment in place, have a similar

dropout rate as in previous years. The trend is similar after controlling for basic characteristics of

students in the course, such as study program, gender, course retaking status, and nationality.

Focusing on the experimental cohorts and comparing students with study groups to students

without study groups, I find that study groups are associated with a lower dropout rate. Figure

B.3 shows that women without study groups and women assigned to female-minority groups have

similar dropout behavior. Nevertheless, compared to women without study groups, those not in

58



the minority in study groups are less likely to drop out. For men, group registration and minority

status in groups do not seem to affect their dropout. The results suggest that overall, having a study

group correlates with a lower dropout rate for students, especially for women.

Figure B.3. Group Registration, Minority Status, and Dropout
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Notes: The figure shows how dropout varies with the status of group registration and, if registered for a
study group, the minority status in the assigned group. Error bars indicate standard errors of the mean.

Random composition of groups The key ethical concern regarding the random assignment of

groups is that it creates female-minority groups, which may increase women’s dropout rate—the

hypothesis tested in this study. First, even though the tokenism concept famously hypothesizes

the challenges faced by women in the minority (Kanter, 1977), rigorous testing of the concept is

very limited (Zimmer, 1988). In effect, the literature shows conflicting evidence on whether it

is beneficial for women (and men) to have more female peers. For example, Huntington-Klein

and Rose (2018) and Bostwick and Weinberg (2021) show that women are more likely to persist

in male-dominated settings if they have more female peers. However, Zölitz and Feld (2021)
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and Brenøe and Zölitz (2020) find that women become less likely to choose highly skilled and

high-paying majors if they have more female peers. For men, Oosterbeek and Van Ewijk (2014)

and Zölitz and Feld (2021) also find opposite effects of a higher share of female peers on men’s

educational outcomes.

Second, as mentioned above, even without the experiment, students also form networks or

groups where women are in the minority. In practice, compared to the self-formed groups, ran-

domly assigned groups are equally or less likely to be female-minority. Simulations before con-

ducting the experiment show that if 30% of the students who sign up for study groups are women,

the fraction of female-minority groups is about 45%. If 40% of the registered students are women,

the share of female-minority groups is around 30%. In the realized assignment of my experiment,

34% of the study groups are female-minority groups—in contrast to 45% for endogenous groups.

The results suggest that random assignment of study groups does not increase the risk of women

being assigned to female-minority groups.

Taken together, by providing and randomizing study groups, the experiment is unlikely to and

also did not harm students in the setting. If anything, it created additional benefits. Furthermore,

randomizing peer groups is very common in educational institutions and economic research. For

example, the previously cited studies by Oosterbeek and Van Ewijk (2014), Huntington-Klein and

Rose (2018), and Zölitz and Feld (2021) are all based on randomly assigned workgroups, classes,

or teaching sessions. Other influential studies by Sacerdote (2001), Carrell, Sacerdote and West

(2013), and Booij, Leuven and Oosterbeek (2017) also exploit or conduct random assignment of

dormitories, squadrons, and tutorial groups. The outcomes analyzed in these studies are also high-

stakes decisions and behaviors, such as major choice, academic performance, and dropout.
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