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Abstract

An increasing share of the population identifies their gender in more ways than

just as men or women. Analyzing data on 1,500 adults and 10,000 students, we find

gender minority gaps. Relative to equally performing men, gender minorities are less

confident and provide less favorable self-evaluations on a math and science test. These

gaps are robust and as large as gender gaps between men and women. But, unlike

gender gaps between men and women, gender minority gaps are unexpected. People

are unsure about the confidence and other traits of gender minorities, a clear barrier

for addressing gender minority gaps.
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1 Introduction
A sizable share of the population identifies as part of a gender minority group. Examples

include individuals who identify as transgender, non-binary, or genderqueer; such identities

can overlap and evolve over time. Among adults in the United States, it is estimated that

around 1–2% identify as part of a gender minority group (Jones, 2022; Brown, 2022). More-

over, there is a growing share of the population in this category, with an estimate of about

5% among U.S. adults under 30 (Brown, 2022). Understanding the traits and beliefs of

gender minority groups is clearly important.1

Inspired by the rich line of prior work on gender differences between men and women in

various traits including confidence (Barber and Odean, 2001; Niederle and Vesterlund, 2007)

and self-evaluations (Exley and Kessler, 2022), we initiate a line of research exploring the

confidence and self-evaluations of gender minorities.2 We specifically consider gender diverse

individuals who identify in some way other than “male” or “female” when asked about their

gender in our survey. We investigate whether there are differences in confidence, measured

by beliefs about absolute performance, and differences in subjective self-evaluations about

performance between gender diverse individuals and those who identify as either male or

female.

One challenge with conducting research on gender minority groups is that data on gender

identity is often recorded as binary or is missing in administrative records. The lack of

data—and thus research—on gender identity in the United States is likely to worsen given the

current political climate, particularly in light of Executive Order 14168, issued on January 20,

2025.3 This order mandates that federal agencies recognize only biological sex, disregarding

gender identity in all official matters. As a result, data on gender identity has already been

1Gender identity is currently understood as a person’s internal sense or individual experience of their
gender, which may or may not align with their sex assigned at birth. It is important to note that gender
identity is distinct from sexual identity, which pertains to a person’s emotional and/or sexual attraction to
individuals of a certain gender or genders. Sexual minorities include, but are not limited to, those who are
gay, lesbian, or bisexual. In this paper, given our desire to study a gender minority group, we focus on
gender identity and not sexual identity.

2Prior work on gender has focused on gender gaps between men and women with an eye toward explaining
gaps between those genders in pay, representation in certain fields, and roles in corporate and political
leadership (Bertrand, Goldin and Katz, 2010; Blau and Kahn, 2017; Grossman et al., 2019; Bütikofer, Løken
and Willén, 2022). To explain these differences, researchers have leveraged observational data—to consider
factors such as occupational selection and institutional and policy features—and have measured various
traits in experiments, identifying gender differences between men and women in relation to traits such as
negotiation (Babcock and Laschever, 2003), competitiveness (Niederle and Vesterlund, 2007), risk taking
(Eckel and Grossman, 2008), the contribution of ideas (Coffman, 2014), and image concerns (Bursztyn,
Fujiwara and Pallais, 2017) (as well as confidence and self-evaluation, as referenced in the main text).

3https://www.whitehouse.gov/presidential-actions/2025/01/defending-women-from-gender-ideology-
extremism-and-restoring-biological-truth-to-the-federal-government
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removed from various federal datasets.4 We overcome this challenge by collecting new data

that allow people to self-identify their gender as part of our studies.

Another challenge is that it is often hard to recruit a sufficient number of gender minori-

ties, particularly among older populations. We overcome this challenge in two ways. For

our studies with adults, we recruit an online sample of 1,494 adults with a pre-registered

protocol that overweights individuals whose prior answers on Prolific suggest they might be

gender minorities; we identify 330 people in these studies as gender diverse. For our student

study, we recruit a large sample of young individuals, which allows us to analyze data from

10,807 students in grades 6–12; we identify 180 students as gender diverse.

Our two main studies proceed in six stages. First, following the prior literature—which

has identified particularly large gender gaps between men and women in confidence and self-

evaluations in stereotypically male-typed domains such as math and science (Lundeberg,

Fox and Punćcohaŕ, 1994; Niederle and Vesterlund, 2007; Coffman, 2014; Bordalo et al.,

2019; Coffman, Collis and Kulkarni, 2019; Exley and Kessler, 2022) (for related reviews, see

also Niederle and Vesterlund, 2011; Blau and Kahn, 2017; Hernandez-Arenaz and Iriberri,

2019; Niederle, 2016), participants complete a math and science test. Second, we elicit

participants’ beliefs about their absolute performance by asking them to guess how many

questions they got right on the test, which serves as a measure of confidence. Third, we

elicit participants’ uninformed self-evaluations with four questions that ask them to provide

subjective evaluations of their performance on the test, such as by indicating their level of

agreement with the statement “I performed well on the test.” Fourth, we inform participants

about how many questions they actually got right on the test. Fifth, we elicit participants’

informed self-evaluations with the same four questions asking them to provide subjective

evaluations of their performance. Finally, we ask participants to complete a survey that

gathers demographic information, including on gender identity, which allows us to classify

participants as either male, female, or gender diverse.

In our Adult Study, we observe large gender minority gaps. When compared to equally-

performing men, gender diverse individuals display lower confidence: they believe they got

fewer questions right on the math and science test. When compared to equally-performing

men, gender diverse individuals also provide less favorable self-evaluations about their per-

formance on the math and science test. They indicate less agreement with the statement

that they “performed well” on the test, they report being less inclined to apply for a job that

involves the math and science topics covered on the test, and they believe they would be less

4Additionally, the executive order prohibits the use of federal funds for research on gender identity,
which will likely hinder future studies in this area. These recent developments in the United States further
underscore the importance of the research undertaken in our paper.
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likely to succeed in such a job. These differences in self-evaluations persist when participants

are informed about how many questions they actually got right on the test. In addition, the

gender minority gaps are just as large as the gender gaps between male and female adults.

In the Student Study, we again observe large gender minority gaps. When compared

to equally-performing male students, gender diverse students report lower confidence and

provide less favorable self-evaluations. These differences in self-evaluations persist when

students are informed about how many questions they actually got right on the test. In

addition, we find that gender diverse students assess their performance more negatively than

equally-performing women, so the gender minority gaps among students are larger than

the gender gaps between male and female students that we observe in our data, adding to

prior work that explores gender differences among children and adolescents (see for example

Dreber, von Essen and Ranehill, 2014).5

Before seeing the results in this paper, it is unclear whether one should have expected

gender minority gaps. One might have expected gaps in confidence and self-evaluation

between gender diverse people and equally performing men because gender diverse people

are part of a marginalized group, and marginalized groups often display lower confidence

than majority groups.6 On the other hand, self-identifying as gender diverse means rejecting

society’s imposed gender identity classification and perhaps subjecting oneself to additional

discrimination, so gender diverse individuals could be even more confident and self-assured

than other groups. But, akin the discussion in Schaerer et al. (2023) on the importance of

their results on the extent to which differences between men and women in hiring processes

are accurately expected, it is important to understand beliefs about gender minority gaps to

efficiently counter them.

Thus, since prior literature provides little insight into beliefs about the confidence of

gender minorities—and how those beliefs compare to beliefs about men and women—we ran

the Predictions Study. In this study, a new group of participants assigned to the role of

“predictors” are asked to make incentivized guesses about gender diverse, male, and female

participants from our Adult Study.

In one set of questions, predictors are asked whether a participant is overconfident, un-

derconfident, or accurate about their performance on the math and science test; or, alterna-

5The gender gaps between male and female students in this data are largely not novel. As explained in
Section 3.1, Exley and Kessler (2022) also analyze this youth data; however, that paper relies on adminis-
trative data that only has a binary classification of gender (i.e., only male or female), whereas this paper
relies on self-reported gender that allows students to identify as gender diverse. The novel analyses in this
paper relates to the examination of gender diverse students.

6For recent evidence supporting lower confidence among non-binary individuals, see also Coffman, Coff-
man and Ericson (2024). For evidence in the context of sexual minorities, rather than gender minorities, see
Aksoy and Chadd (2025).
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tively, predictors can indicate that they are unsure about a participant’s confidence. Most

predictors expect men to be overconfident and only 12% of predictors indicate that they are

unsure of men’s confidence. Most predictors expect women to be underconfident and only

11% of predictors indicate that they are unsure of women’s confidence. By contrast, pre-

dictors indicate substantial uncertainty when asked about gender diverse participants, with

16% predicting overconfidence, 31% predicting accuracy, 30% predicting underconfidence

and 24% directly indicating that they are unsure.

Results from the Predictions Study highlight a key difference between the well docu-

mented gender gaps in self-evaluations and confidence between men and women and the

novel gender minority gaps that we document here. The former gender gaps have come to

be expected (Exley and Nielsen, 2024), while the gender minority gaps we document here

are largely unexpected.

The unexpected nature of the gender minority gaps is important to highlight for several

reasons. First, it may contribute to little attention toward interventions or policies that may

combat these gender minority gaps in confidence and self-evaluations, even though the exist-

ing (albeit small) body of work on gender minorities indicates that, compared to the general

population, gender minorities have significantly worse economic outcomes (Badgett, Carpen-

ter and Sansone, 2021; Carpenter, Eppink and Gonzales, 2020; Carpenter, Lee and Nettuno,

2022); have worse educational outcomes (Meyer et al., 2017; Downing and Przedworski, 2018;

Sansone, 2019); and are more likely to be unemployed, be in low-income households, and be

uninsured (Badgett, Carpenter and Sansone, 2021). Unlike the widespread push for women

to “lean-in,” and initiatives that seek to encourage more confidence in women, there is no

similar focus on gender minorities.7

Second, the unexpected nature of the gender minority gaps in confidence and self-

evaluations reflects one potentially unifying feature about gender minority gaps: individuals

may be broadly unsure or uncertain about the traits of gender minorities. Indeed, in addi-

tion to documenting that predictors are unsure about the confidence levels of gender diverse

participants, predictors also report being unsure about the risk-taking behavior, competitive-

ness, and generosity of gender diverse participants. This finding may be particularly valuable

for future work to explore since—as shown in Coffman, Coffman and Ericson (2024), which

investigates a wide range of contexts and traits—the direction and size of gender minority

gaps indeed vary across contexts and traits.

7For academic and related policy discussions on leaning in, see Exley, Niederle and Vesterlund (2020).
See Demiral and Mollerstrom (2024) for the negative consequences of signaling excessive confidence.
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2 The Adult Study

2.1 The Design of the Adult Study

The Adult Study follows the design of Exley and Kessler (2022) and proceeds in six stages.

Participants earn a fixed payment of $4 and have an opportunity to earn bonus payment.

Additional design details, including screenshots, can be found in Appendix E.

In the first stage, participants answer 20 test questions from the Armed Services Voca-

tional Aptitude Battery and are told they will receive 5 cents for each correct answer on

the test if the first part of the study is chosen to determine bonus payments (otherwise they

receive 25 cents as a bonus payment). Each question appears on a separate page, and par-

ticipants have 30 seconds to answer each question (see Appendix Figure E.2 for an example

question).

In the second stage, we collect each participant’s belief about their absolute performance

by asking how many questions out of 20 they thought they answered correctly. This gives

us a measure of their confidence in their absolute performance.

In the third stage, we elicit each participant’s uninformed self-evaluations by asking a free

response question about their performance and four quantitative self-evaluation questions.

Like Exley and Kessler (2022), we focus on the quantitative answers to the self-evaluation

questions. In the performance-bucket question, participants are asked to indicate how well

they think they performed on the test by choosing from the following list of seven adjectives:

terrible, very poor, poor, neutral, good, very good, and exceptional. In the remaining

three self-evaluation questions, participants are asked to indicate their agreement—on a

scale from 0 (entirely disagree) to 100 (entirely agree)—with various statements. In the

performance self-evaluation question, participants are asked to indicate their agreement with

“I performed well on the test.” In the willingness question, participants are asked to indicate

their agreement with “I would apply for a job that required me to perform well on the test I

took in Part 1.” In the success question, participants are asked to indicate their agreement

with “I would succeed in a job that required me to perform well on the test I took in Part

1.”

In the fourth stage, we inform participants of how many questions they got right on the

test and then require them to correctly report back that number. By informing participants

about their absolute performance, we mechanically close any gap in beliefs about absolute

performance once we condition on participants having the same score, which we do in our

regression analysis.

In the fifth stage, we elicit participants’ informed self-evaluations by asking the same set

of questions they were asked before they received information about their performance.
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In the sixth stage, we ask a demographic survey and adopt the gender question proposed

by Miller and Willson (2022) and recommended as following best practices in 2022 for the

collection of self-reported sexual orientation and gender identity data on Federal statistical

surveys. Specifically, our gender question allows participants to choose all applicable options

from the following: “Male,” “Female,” or “Transgender, non-binary, or another gender (see

Figure E.9).”8

2.2 Gender Identity in the Adult Study

A total of 746 people participated in the Adult Study on Prolific during June and July

of 2023. Since gender minorities constitute a relatively small share of the adult population

in the U.S., we implemented a pre-registered stratified protocol to recruit a relatively large

number of gender minorities from the Prolific platform.9 In response to our gender survey

question, 41.0% (n=306) selected only “Male,” 36.3% (n=271) selected only “Female,” and

the remaining 22.7% (n=169) selected “Transgender, non-binary, or another gender” or

multiple options, which leads us to classify them as gender diverse.10

2.3 The Gender Minority Gap in Confidence among Adults

Gender diverse participants got an average of 12.51 questions correct out of 20. This

performance is better than male participants who got an average of 11.43 questions correct.

Both of these performances are better than the performance of female participants, who got

an average of 10.25 questions correct. Despite outperforming men, however, gender diverse

participants report lower confidence in their performance: gender diverse participants believe

they answered 9.56 questions correctly, while male participants believe they answered 10.30

questions correctly.

To examine whether there is a gender minority gap in confidence between gender diverse

participants and equally-performing male participants, we run regressions that control for

performance. Table 1 presents regression results related to a participant’s performance (i.e.,

the number of questions they got right on the test) and reported confidence (i.e., their belief

8Following the June 2022 Executive Order 14075 on “Advancing Equality for Lesbian, Gay, Bisexual,
Transgender, Queer, and Intersex Individuals,” in January 2023 the Office of the Chief Statistician of the
United States developed the “Recommendations on Best Practices for the Collection of Sexual Orientation
and Gender Identity Data on Federal Statistical Surveys” report to provide recommendations for Federal
agencies on the current best practices for the collection of self-reported sexual orientation and gender identity
data on Federal statistical surveys. The gender question we use in our study is highlighted in this report as
an example gender question.

9This recruitment procedure was pre-registered on AsPredicted (#136119) which can be accessed here:
https://aspredicted.org/2FW Z5H. Further details about our recruitment procedure is discussed in the On-
line Appendix E.1.

10Specifically, 122 participants only selected “Transgender, non-binary, or another gender,” 27 participants
selected “Transgender, non-binary, or another gender” and “Male,” 19 participants selected “Transgender,
non-binary, or another gender” and “Female,” and 1 participant selected “Male” and “Female.”
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about the number of questions they got right on the test). Gender Diverse and Female are

indicators for gender diverse participants and female participants, respectively, while male

participants are the excluded category in these regressions. Thus, the coefficient estimates on

Gender Diverse compares gender diverse participants to male participants, and the coefficient

estimate on Female compares female participants to male participants. At the bottom of the

table, the coefficient estimate on Difference reports the difference between gender diverse

and female participants along with its corresponding p-value for a two-sided t-test of the

difference in these coefficient estimates.

Table 1: In the Adult Study, Participants’ Performance (i.e., score on test) and Reported Con-
fidence (i.e., believed scored on test)

Performance Reported
Confidence

Reported
Confidence–
Performance

1(Reported
Confidence <
Performance)

(1) (2) (3) (4)
Gender Diverse 1.08∗∗∗ -1.45∗∗∗ -1.82∗∗∗ 0.20∗∗∗

(0.30) (0.30) (0.31) (0.04)
Female -1.18∗∗∗ -1.75∗∗∗ -1.54∗∗∗ 0.12∗∗∗

(0.27) (0.30) (0.29) (0.04)

Male Average 11.43 10.30 -1.14 0.60

Gender Diverse – Female (= Gender Minority Gap – Gender Gap)
Difference 2.26 0.31 -0.28 0.08
p-value <0.01 0.34 0.38 0.06

Performance FEs No Yes No No
N 746 746 746 746

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at participant level. This table
presents data from the Adult Study. Results are from OLS regressions of the dependent variable noted in
the column. Performance is the number of questions that the participant answered correctly on the math
and science test. Reported Confidence is the number of questions the participant believe that they answered
correctly out of the 20 questions on the test. Reported Confidence–Performance is a participant’s belief
minus their actual performance. 1(Reported Confidence < Performance) is a binary variable that takes the
value of 1 if the participant was under-confident in their performance (i.e. their believed performance was
worse than their actual performance) and otherwise zero. Gender Diverse is an indicator for the participant
selecting “Transgender, non-binary, or another gender” or multiple options, when asked about their gender.
Female is an indicator for the participant selecting only female when asked about their gender. Male
Average is the average of the dependent value for participants selecting only male when asked about their
gender. Difference is the difference between the Female and Gender Diverse coefficient estimates and p-
value presents the corresponding p-value for a two-sided t-test of these two coefficient estimates. Performance
FEs are dummies for each possible number of questions a participant got right out of the 20 questions on
the test. Performance FEs are omitted from the analysis in Column (1) because the dependent variable
is performance and from the analysis in Column (3) because the dependent variable is participant’s belief
minus actual performance.
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Column (1) of Table 1 confirms that gender diverse participants perform significantly

better than male and female participants, while Columns (2)–(4) show outcomes related to

the gender minority gaps in confidence (as well as the gender gaps between men and women

in confidence).

Column (2) of Table 1 includes performance fixed effects, i.e., indicators for each possible

score that a participant could have received on the test, to allow us to compare equally-

performing participants. The coefficient estimate on Gender Diverse reveals the gender

minority gap in confidence: gender diverse participants believe they answered 1.45 fewer

questions correctly than equally-performing male participants. The coefficient estimate on

Female reveals the gender gap in confidence: female participants believe they answered

1.75 fewer questions correctly than equally performing male participants. The coefficient

estimate on Difference and corresponding p-value then confirm that gender minority gap is

approximately as large as the gender gap between men and women.

Column (3) presents similar results with a slightly different specification. Rather than

including performance fixed effects as in Column (2), in Column (3) the dependent variable

is adjusted to be the difference between a participant’s reported confidence and performance

(i.e., the number of questions they report they got right minus the number of questions they

actually got right). When this dependent variable is negative it suggests underconfidence;

when it is positive it suggests overconfidence. The “Male Average” of –1.14 suggests that

on average men are underconfident in this setting. Nevertheless, the coefficient estimate

on Gender Diverse confirms that there is still a gender minority gap in confidence: gender

diverse participants are 1.82 questions more underconfident than male participants. The

coefficient estimate on Female confirms there is also a gender gap in confidence measured

this way: female participants are 1.54 questions more underconfident than male participants.

The coefficient estimate on Difference and corresponding p-value confirms that the gender

minority gap in confidence is approximately as large as the gender gap between men and

women.

Column (4) presents similar results when instead considering a binary measure of a par-

ticipant’s confidence, specifically, whether a participant is underconfident (i.e., whether their

reported confidence falls below their actual performance). The coefficient estimate on Gen-

der Diverse reveals the gender minority gap in underconfidence: gender diverse participants

are 20 percentage points more likely to be underconfident than male participants. The co-

efficient estimate on Female reveals the gender gap in underconfidence: female participants

are 12 percentage points more likely to be underconfident than male participants. The co-

efficient estimate on Difference and corresponding p-value further shows that the gender

minority gap in underconfidence is somewhat larger than the gender gap in underconfidence
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(p = 0.06).11

Finally, Figure 1 shows the CDFs of the differences between reported confidence and

performance for the three groups and confirms that nearly the entire distribution is shifted

to the left for the gender diverse participants (and female participants) relative to male

participants.

Result 1 (Gender Minority Gap in Confidence among Adults) Gender diverse adults

report that they got fewer questions right, on average, than equally-performing male

adults. Gender diverse adults are also more likely to underestimate the number of

questions they got right and less likely to overestimate the number of questions they

got right than male participants. These gender minority gaps in confidence are ap-

proximately as large as the gender gaps in confidence between men and women.

Figure 1: In the Adult Study, Reported Confidence–Performance Distributions
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Graph shows CDFs for Reported Confidence–Performance, the number of questions a participant believes
they answered correctly minus the number of questions a participant answered correctly. Positive responses
suggest overconfidence while negative numbers suggest underconfidence.

2.4 The Gender Minority Gaps in Self-Evaluations Among Adults

Table 2 presents the regression results of participants’ self-evaluations. Each regression

includes performance fixed effects. Thus, the coefficient estimates on Gender Diverse com-

11Appendix Table A.1 shows that gender diverse participants are less likely to be overconfident (see Column
1) and that there is no differences in the likelihood of them being accurate (see Column 2).
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Table 2: In the Adult Study, Uninformed and Informed Self-Evaluations

Performance
Self-

Evaluation

Performance-
Bucket

Willingness Success

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

Panel A: Uninformed Self-Evaluations
Gender Diverse -9.11∗∗∗ -0.47∗∗∗ -15.53∗∗∗ -13.81∗∗∗

(2.15) (0.11) (2.64) (2.70)
Female -9.82∗∗∗ -0.50∗∗∗ -15.64∗∗∗ -13.98∗∗∗

(1.98) (0.10) (2.35) (2.40)

Male Average 49.55 3.97 44.04 48.05

Gender Diverse – Female (= Gender Minority Gap – Gender Gap)
Difference 0.71 0.03 0.12 0.17
p-value 0.76 0.81 0.97 0.95

Panel B: Informed Self-Evaluations
Gender Diverse -2.99 -0.18∗∗ -14.92∗∗∗ -12.01∗∗∗

(1.82) (0.09) (2.53) (2.54)
Female -3.86∗∗ -0.17∗∗ -11.49∗∗∗ -9.75∗∗∗

(1.60) (0.08) (2.12) (2.17)

Male Average 51.84 4.18 46.06 48.97

Gender Diverse – Female (= Gender Minority Gap – Gender Gap)
Difference 0.87 -0.01 -3.43 -2.25
p-value 0.66 0.95 0.20 0.41

Performance FEs Yes Yes Yes Yes
N 746 746 746 746

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at the participant level. This table
presents data from the Adult Study. Results are from OLS regressions of a participant’s response to the
uninformed (elicited before the participant learns their test performance) (Panel A) and informed (Panel
B) self-evaluation noted in the column. Performance Self-Evaluation is the responses to the question in
which participants are asked to indicate their agreement with the statement, “I performed well on the
test.” Performance-bucket is the responses to the question in which participants are asked to indicate how
well they think they performed on the test by choosing from the following list of seven adjectives: terrible,
very poor, poor, neutral, good, very good, and exceptional. Willingness is the responses to the question
in which participants are asked to indicate their agreement—on a scale from 0 (entirely disagree) to 100
(entirely agree)—with the statement, “I would apply for a job that required me to perform well on the test
I took in Part 1.” Success is the responses to the question in which participants are asked to indicate their
agreement—on a scale from 0 (entirely disagree) to 100 (entirely agree)—with the statement, “I would
succeed in a job that required me to perform well on the test I took in Part 1.” See Table 1 for definitions
of the independent variables, Difference, p-value, and Performance FEs.

pares gender diverse participants to equally-performing male participants, and the coefficient

estimate on Female compares female participants to equally-performing male participants.
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At the bottom of the table, the coefficient estimate on Difference reports the difference

between gender diverse and equally-performing female participants.

Panel A of Table 2 presents participants’ uninformed self-evaluations. Column (1)

presents results for the performance self-evaluation question that asked participants to indi-

cate their agreement on a scale from 0 (entirely disagree) to 100 (entirely agree) with having

“performed well on the test.” We find that gender diverse participants provide self-evaluation

that are 9.11 points (18.3%) significantly lower on average than those provided by male par-

ticipants. This gender minority gap is approximately as large as the 9.82-point gender gap

observed between equally performing male and female participants.

Column (2) of Panel A of Table 2 presents results for the performance-bucket question

that asked participants to indicate how well they think they performed on the test on a

seven-point Likert scale. The average response provided by gender diverse participants is

0.47 points (11.8%) lower than the average response of equally performing male participants.

This gender minority gap is approximately as large as the 0.50-point gender gap observed

between equally performing male and female participants.

Column (3) of Panel A of Table 2 presents results for the willingness question that

asked participants to indicate their agreement on a scale from 0 (entirely disagree) to 100

(entirely agree) with “I would apply for a job that required me to perform well on the test

I took in Part 1.” The average response provided by gender diverse participants is 15.53

points (35.3%) lower than the average response of equally performing male participants.

This gender minority gap is approximately as large as the 15.64-point gender gap observed

between equally performing male and female participants.

Column (4) of Panel A of Table 2 presents results for the success question that asked

participants to indicate their agreement on a scale from 0 (entirely disagree) to 100 (entirely

agree) with “I would succeed in a job that required me to perform well on the test I took.”

The average response provided by gender diverse participants is 13.81 points (28.7%) lower

than the average response of equally performing male participants. This gender minority gap

is approximately as large as the 13.98-point gender gap observed between equally performing

male and female participants.

Appendix Figure A.1 shows CDFs of the responses to each of the four uninformed self-

evaluation questions. Differences in the distributions of responses may be harder to interpret,

however, because—unlike the regressions—they do not account for underlying differences in

performance between the groups.

Result 2 (Gender Minority Gaps in Uninformed Self-Evaluations Among Adults)

Gender diverse adults provide worse self-evaluations of their performance on a math and

science test than equally performing male adults on all four self-evaluation questions.
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The gender minority gaps in self-evaluations are just as large as the gender gaps in

self-evaluations between men and women.

Since gender diverse participants believe they answered fewer questions correctly on the

test, one may wonder whether the gender minority gaps in self-evaluations persist even when

we compare participants who answered the same number of questions correctly on the test

and know how many questions they answered correctly on the test. To investigate this, we

tell participants exactly how many questions they answered correctly on the test (and then

have them report this number back to us to confirm they actually saw it). We then ask them

the same four self-evaluation questions to elicit informed self-evaluations.

The informed self-evaluation results are presented in Panel B of Table 2. Even after

the participants are told how many questions they answered right, we again observe gender

minority gaps, albeit to a smaller degree in two of the four self-evaluation questions (compare

the results across Panel A and Panel B).

As shown in Columns (1)–(4) of Panel B, gender diverse participants provide lower self-

evaluations than equally-performing male participants. These gender minority gaps are sta-

tistically significant in three out of the four informed self-evaluation questions (see Columns

(2)–(4)) and marginally significant in the remaining self-evaluation question (p = 0.10 in

Column (1)). As with uniformed self-evaluations, the gender minority gap in informed self-

evaluations is approximately as large as the gender gap in informed self-evaluations.

Appendix Figure A.2 shows CDFs of the responses to each of the four informed self-

evaluation questions. As mentioned earlier, differences in the distributions of responses may

be harder to interpret, however, because—unlike the regressions—they do not account for

underlying differences in performance between the groups.

Result 3 (Gender Minority Gaps in Informed Self-Evaluations Among Adults) Even

after they are informed of how many questions they got correct, gender diverse adults

provide worse self-evaluations of their performance on a math and science test than

equally-performing male adults on three out of four self-evaluation questions. The

gender minority gaps in informed self-evaluations are just as large as the gender gaps

in informed self-evaluations between men and women.

3 The Student Study
One may wonder whether gender minority gaps arise for younger individuals, particularly

given their higher likelihood of identifying as gender diverse (Brown, 2022). Results from

the Student Study show that the gender minority gaps also arise with a younger population.
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3.1 The Design of the Student Study

The Student Study was conducted in the fall semester of 2020 with the partnership of the

Character Lab Research Network (CLRN), which helped us recruit 10,807 students in grades

6–12 from a large school district in the United States. The students agreed to participate in

a short study during the school day.12 Some of the student data we analyze here was also

analyzed in Exley and Kessler (2022). While that paper primarily leverages adult data to

document gender gaps in self-evaluations between men and women (e.g., while varying the

presence of incentives to self-promote), Section V of that paper explores gender gaps among

middle school and high school students.13 The Exley and Kessler (2022) analysis of the

student data, however, exploits administrative data identifying every student as either male

or female. In this paper, we instead explore students’ self-reported gender to generate new

results on gender diverse individuals. Furthermore, for this paper, we use supplementary

data on academic performance from our student sample during the academic quarter in

which they participated in our study and the next seven quarters. This supplementary data

allows us to document a correlation between our confidence and self-evaluation measures and

student GPAs, as shown in Appendix Section B.1.14

Like the Adult Study, the Student Study also had six stages, but it had some minor

differences. First, students were asked to answer 10 (instead of 20) math and science ques-

tions from the Armed Services Vocational Aptitude Battery. We requested that students try

their best when answering, but there were no financial incentives in the study.15 Second, we

12The following text from the CLRN website explains the data collection process in more detail: “This
investigation was part of a larger data collection effort that included a variety of studies designed by sci-
entists affiliated with Character Lab Research Network (CLRN). . . This study was conducted on school
computers during class time in participating schools over the course of a two- to three-week testing win-
dow. On a predetermined testing day, a teacher proctor at each school administered the CLRN research
activities to students. To introduce the study, teachers read a script that explained to students that
all research activities were part of an educational research initiative at their school, that participation
was voluntary and they were not being graded, and that teachers would not see their answers. Teach-
ers also instructed students to focus on their own computers and (if relevant) not to look at classmates’
screens. Upon logging into the CLRN platform, all students first viewed an assent screen that reiter-
ated this information and, in addition, explained that parents would not see their responses and that
their names and any other unique identifying information would not be shared with researchers. Students
who agreed to participate were then directed to the survey.” This text was copied and pasted from the
CLRN website. Website: https://clrn.characterlab.org/resources/publishing-and-promotion#how-should-i-
describe-character-lab-research-network-in-my-manuscript-s-methods-section (accessed: October 13, 2023).

13Prior to having the idea of this paper, two of the authors on this paper already had access to the student
data from their prior work in Exley and Kessler (2022). Thus, we did not pre-register the Student Study in
this paper.

14This additional data collection also allowed us to validate more survey responses—which was done by
matching unique identifiers in our data with the unique identifiers in the CRLN’s data—resulting in a slightly
larger sample size than Exley and Kessler (2022).

15That the gender gaps among adults in Exley and Kessler (2022) are roughly identical with and without
incentives to self-promote helps to mitigate potential concerns about the lack of monetary incentives in the
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elicited each student’s belief about their absolute performance and their informed and un-

informed self-evaluations similar to the Adult Study with two exceptions. In the willingness

question, students were asked to indicate their agreement with “If given an option, I would

choose to take a class that involves topics like those covered on the test.” In the success

question, students were asked to indicate their agreement with “I would succeed in a class

that involves topics like those covered on the test.” Third, again similar to the Adult Study,

we asked students to complete a short follow-up survey at the end to gather demographic

information, including a question about their gender where they select “male,” “female,” or

“other.” If they selected other, they could choose to provide free response text about their

gender identity. As explained in greater detail below (see Section 3.2), we use these responses

to classify students by gender and to identify the students who are gender diverse. Figure

E.18 shows specifically how we ask students to self-report their gender.

3.2 Gender Identity in the Student Study

A total of 10,807 students completed the Student Study in Fall 2020. Of these students,

48% selected male (n=5,187), 50% selected female (n=5,412), and 2% selected other (n=208)

when asked about their gender.16 Out of the 208 students who selected other, we exclude

28 students who provided offensive responses in the corresponding free response text box.

We classify the remaining 180 students as gender diverse (since they selected other as their

gender identity and did not provide an offensive free response answer).17 However, as detailed

in Section 3.4.1, our results are robust to alternative classifications.

3.3 Gender Minority Gaps in Confidence in the Student Study

Gender diverse students answered an average of 5.87 questions correctly out of 10. This

performance is statistically indistinguishable from the average performance of male students

who answered an average of 5.90 questions correctly. Both of these performances are better

than the average performance of female students, who answered an average of 5.44 questions

correctly. Despite performing similarly to male students, gender diverse students believe

they only answered an average of 5.21 questions correctly while male students believe they

answered 6.65 questions correctly. To examine whether there is a gender minority gap in

confidence between gender diverse students and equally-performing male students, we again

turn to regression analyses that allow for such comparisons.

Student Study.
16The proportion of students who selected other is similar across students aged 11–18, where we have good

data coverage. (We also have data on 11 ten-year-olds and 5 nineteen-year-olds; none of these 16 students
selected other.)

17Some transgender students might not have chosen their gender identity as “other” and so would not be
included in our definition of gender diverse. Since we do not have data on sex assigned at birth, we cannot
identify if such individuals are present in our student data.
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Table 3 follows the structure of Table 1 except for also controlling for year in school fixed

effects (i.e., indicators for being in 6th grade, 7th grade, etc.) and school fixed effects (i.e.,

indicators for each school in the data). The regression results confirm that gender diverse

students perform similarly to male students and better than female students.

Column (1) of Table 3 confirms that gender diverse students perform similarly to male

students, and Columns (2)–(4) show that gender diverse students, nonetheless, have lower

confidence. When compared to equally-performing male students, Column (2) shows that

gender diverse students think they answered 1.41 (out of 10) fewer questions correctly. Rela-

tive to the actual number of questions they answered correctly, Column (3) shows that while

male students overestimated their performance by 0.74 questions on average, gender diverse

students were 1.41 questions more pessimistic about their performance relative to men and

underestimated their performance on average. Column (4) shows that this pattern is also

evident on the extensive margin: compared to the 29% of male students who are undercon-

fident, gender diverse students are 20 percentage points more likely to be underconfident

(and Appendix Table B.4 further shows that gender diverse students are 19% less likely to

be overconfident). In addition, the gender minority gaps are consistently as large (or larger)

than the gender gaps in confidence between men and women. See also Figure 2 to see these

differences in confidence graphically.

Result 4 (Gender Minority Gap in Confidence Among Students) Gender diverse stu-

dents report that they got fewer questions right, on average, than equally-performing

male students. Gender diverse students are also more likely to underestimate the num-

ber of questions they got right and less likely to overestimate the number of questions

they got right than male students. These gender minority gaps in confidence are as

large (or larger) than the gender gaps in confidence between male and female students.
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Table 3: In the Student Study, Performance and Beliefs

Performance Reported
Confidence

Reported
Confidence–
Performance

1(Reported
Confidence <
Performance)

(1) (2) (3) (4)
Gender Diverse -0.06 -1.41∗∗∗ -1.41∗∗∗ 0.20∗∗∗

(0.16) (0.21) (0.22) (0.04)
Female -0.46∗∗∗ -1.03∗∗∗ -0.80∗∗∗ 0.15∗∗∗

(0.04) (0.04) (0.05) (0.01)

Male Average 5.90 6.65 0.74 0.29

Gender Diverse – Female (= Gender Minority Gap – Gender Gap)
XXX Difference 0.40 -0.39 -0.61 0.05
XXX p-value 0.01 0.06 0.01 0.12

Year in School FEs Yes Yes Yes Yes
School FEs Yes Yes Yes Yes
Performance FEs No Yes No No
N 10,779 10,779 10,779 10,779

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at the participant level. This table
presents data from the Student Study. Results are from OLS regressions of the dependent variable noted in
the column. This follows a similar structure as Table 1 which provides definitions of the dependent variables,
Difference, p-value, and Performance FEs. The only difference between Table 1 and this table is that this
table presents data from the Student Study where the math and science test had 10 questions instead of
20. Gender Diverse is an indicator for the participant selecting other when asked about their gender and
identifies the “gender minority gap.” Female is an indicator for the participant selecting female when asked
about their gender and identifies the “gender gap.” Year in School FE and School FEs are dummies for each
participant’s year in school (e.g., 6th grade, 7th grade, etc.) and school, respectively. The analysis excludes
the 28 participants who selected other and provided an offensive response when asked about their gender
and presents results from the remaining 10,779 participants.
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Figure 2: In the Student Study, Reported Confidence–Performance Distributions
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Graph shows CDFs for Reported Confidence–Performance, the number of questions a participant believes
they answered correctly minus the number of questions a participant answered correctly. Positive responses
suggest overconfidence while negative numbers suggest underconfidence.
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3.4 Gender Minority Gaps in Self-Evaluations in the Student Study

Table 4 presents the regression results of students’ self-evaluations. Following the struc-

ture of Table 2, each regression includes performance fixed effects and thus allows us to

compare equally-performing students. Like Table 3, Table 4 also controls for year in school

fixed effects and school fixed effects.

Panel A of Table 4 presents participants’ uninformed self-evaluations. Relative to male

students, Columns (1)–(4) show that gender diverse students provide self-evaluations that, on

average, are: 17.46 points (26.3%) lower on the 0–100 performance self-evaluation question,

0.75 points (16.0%) lower on 7-point Likert performance-bucket question, 9.62 points (17.0%)

lower on the 0–100 willingness question, and 16.09 points (23.5%) lower on the 0–100 success

question. All of these gender minority gaps are statistically significant and they are all

significantly larger than the corresponding gender gaps between male and female students.

Result 5 (Gender Minority Gaps in Uninformed Self-Evaluations Among Students)

Gender diverse students provide worse self-evaluations of their performance on a math

and science test than equally performing male students on all four self-evaluation ques-

tions. The gender minority gaps in self-evaluations are larger than the gender gaps in

self-evaluations between male and female students.

Since gender diverse students believe they answered fewer questions correctly on the test,

one may again wonder whether the gender minority gaps in self-evaluations persist even when

we compare students who answered the same number of questions correctly on the test and

know how many questions they answered correctly on the test. As also observed in the Adult

Study, the answer is clearly yes.

The results about informed self-evaluations are presented in Panel B of Table 4. Even

after the students are told how many questions they answered right, we again observe signif-

icant and substantial gender minority gaps in response to all four self-evaluation questions.

In addition, as with uniformed self-evaluations, these gender minority gaps are larger than

the gender gaps between male and female students.18

Result 6 (Gender Minority Gaps in Informed Self-Evaluations Among Students) Even

after students are informed of how many questions they got correct, gender diverse

students provide worse self-evaluations of their performance on a math and science

test than equally-performing male students in all four self-evaluation questions. The

gender minority gaps in informed self-evaluations are larger than the gender gaps in

18See Appendix Figures B.1 and B.2 for CDFs of the responses to each of the four uninformed and informed
self-evaluation questions. But, we note that differences in the distributions of responses may be harder to
interpret because—unlike the regressions—they do not account for underlying differences in performance
between the groups.
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Table 4: In the Student Study, Uninformed and Informed Self-Evaluations

Performance
Self-

Evaluation

Performance-
Bucket

Willingness Success

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

Panel A: Uninformed Self-Evaluations
Gender Diverse -17.46∗∗∗ -0.75∗∗∗ -9.62∗∗∗ -16.09∗∗∗

(2.13) (0.11) (2.46) (2.38)
Female -10.97∗∗∗ -0.52∗∗∗ -4.27∗∗∗ -7.48∗∗∗

(0.45) (0.02) (0.58) (0.54)

Male Average 66.42 4.70 56.52 68.34

Gender Diverse – Female (= Gender Minority Gap – Gender Gap)
Difference -6.49 -0.23 -5.35 -8.60
p-value <0.01 0.04 0.03 <0.01

Panel B: Informed Self-Evaluations
Gender Diverse -13.61∗∗∗ -0.54∗∗∗ -11.94∗∗∗ -17.34∗∗∗

(2.23) (0.12) (2.52) (2.46)
Female -6.44∗∗∗ -0.26∗∗∗ -2.94∗∗∗ -5.34∗∗∗

(0.52) (0.03) (0.60) (0.59)

Male Average 45.84 3.60 51.27 57.52

Gender Diverse – Female (= Gender Minority Gap – Gender Gap)
Difference -7.17 -0.28 -9.01 -11.99
p-value <0.01 0.02 <0.01 <0.01

Year in School FEs Yes Yes Yes Yes
School FEs Yes Yes Yes Yes
Performance FEs Yes Yes Yes Yes
N 10,779 10,779 10,779 10,779

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at the participant level. This
table presents data from the Student Study. Results are from OLS regressions of a student’s response to
the uninformed (elicited before the student learns their test performance) (Panel A) and informed (Panel
B) self-evaluation questions noted in the column. See Table 2 for definitions of the dependent variables
with the exception of two dependent variables where the questions were worded slightly differently for the
Student Study. Willingness and Success were different. Willingness is the responses to the question in
which students are asked to indicate their agreement—on a scale from 0 (entirely disagree) to 100 (entirely
agree)—with the statement, “If given an option, I would choose to take a class that involves topics like
those covered on the test.” Success is the responses to the question in which students are asked to indicate
their agreement—on a scale from 0 (entirely disagree) to 100 (entirely agree)—with the statement, “I would
succeed in a class that involves topics like those covered on the test.” Also see Table 3 for definitions of the
independent variables, Difference, p-value, and FEs. Our analysis excludes the 28 students who selected
other and provided an offensive response when asked about their gender and presents the remaining 10,779
students.
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informed self-evaluations between male and female students.

3.4.1 Robustness in the Student Study

The gender minority gaps in confidence and in self-evaluation that we identify are robust

to different ways of classifying students as gender diverse. Appendix Table B.5 describes

four sets of robustness checks that we ran with our data, which we summarize here.

In the first set of robustness tests, we define gender diverse as anyone who selected “other”

(i.e., we include the 28 students with offensive responses in the text box as gender diverse).

In the second set of robustness tests, we classify the 74 students who selected other and

provided details on the nature of their gender identity in the corresponding free response

text box as explicitly gender diverse.19 We then only keep these explicitly gender diverse

students and drop everyone else who selected other (i.e., we drop students who provided

offensive responses, those who left the text box blank, and those who did not provide an

informative response about their gender identity).

In the third and fourth set of robustness tests, we rely on gender data collected by the

Character Lab Research Network (CLRN) in a demographics survey that was run before our

study. Using that survey, we classify participants as male, as female, as those who selected

“Other” when asked about their gender, and as those who selected “Prefer not to say” when

asked about their gender. In the third set of robustness tests, we use the CLRN survey

for gender classification, dropping the 535 students who selected “Prefer not to say.” In the

fourth set of robustness tests, we primarily use the CLRN survey for gender classification

and use responses to our survey question only to classify those who selected “Prefer not to

say” (for more details, see Appendix Table B.5).

Appendix Tables B.6–B.8 replicate the analysis conducted in Tables 3 and 4, showing

results for each of the four sets of robustness tests. The results identified in Sections 3.3

and 3.4 are highly robust. All 40 of the differences in confidence and self evaluations that

we estimate between students who we classify as gender diverse and students we classify as

male are statistically significant at p < 0.05 (with 39 significant at p < 0.01). Across all

specifications, these gender minority gaps are large and, in most cases, also larger than the

corresponding gender gaps we see when we compare responses of male and female students.20

19Most of these students mentioned their gender being something different than male or female such as
non-binary, transgender, agender, demigirl, demiboy, gender fluid, or pangender; others provided their gender
pronouns (such as she/they, he/they, they/them); and a few noted that they were still questioning. The
remaining 106 students who selected other provided either no response or a response that was not specific
enough for us to classify them as explicitly gender diverse. Specifically, 99 of them left the text box empty,
1 wrote “boy,” 1 wrote “kid,” 1 wrote “uhhhhh,” 1 mentioned that they answered this question already, and
3 mentioned that they prefer not to say.

20In particular, 35 out of 40 of the differences in confidence and self evaluations that we estimate between
students who we classify as gender diverse and students we classify as female are statistically significant at
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4 The Predictions Study
Sections 2 and 3 document robust evidence of gender minority gaps in confidence and

self-evaluations across various measures in both an adult population and a youth population.

Given this evidence, one could be tempted to conclude that these gender minority gaps are

akin to gender differences between men and women in confidence and self-evaluations.

However, we posited the possibility of a key difference between these gaps. Unlike the

well-documented gender differences in self-evaluations and confidence between men and

women that are expected (Exley and Nielsen, 2024), we speculated that these novel gen-

der minority gaps might be unexpected. The Predictions Study, detailed in the following two

subsections, investigates people’s beliefs about gender diverse, male, and female participants.

4.1 Predictions Study Design

We recruited 600 participants to be “predictors” in our pre-registered Predictions Study.21

Specifically, we recruited a sex-balanced sample of U.S. Prolific participants who did not

participate in other studies discussed in this paper. Predictors are paid $3 to participate

in the study. Additionally, one of the 21 questions they answer is chosen at random and

the predictor can earn an additional $1 if they answer that question correctly. The study

proceeded as follows (further instructions and design details can be found in Online Appendix

E.4).

First, we provide predictors with information about the Adult Study (we refer to this

as the “prior study” for the predictors). Then, we elicit incentivized predictions about

the performance of participants in the Adult Study and about the reported confidence of

participants in the Adult Study. The order of these two types of predictions is randomized

at the predictor level.

For the incentivized predictions about performance, predictors are provided with infor-

mation about the confidence or self-evaluations of a group of participants and are asked to

predict their actual test performance. In particular, they are asked two sets of nine questions

for a total of 18 questions. The order of these sets is randomized at the predictor level, and

the order of questions within each set is also randomized at the predictor level.

In nine of these questions, we ask predictors to consider the group of either female, male,

or gender diverse participants who guessed that they answered either 5, 10, or 15 questions

correctly on the math and science test (out of 20). We then ask them to predict how many

questions, on average, these participants in that group actually answered correctly on the

p < 0.05 (with 27 significant at p < 0.01), indicating that the gender minority gap (between male and gender
diverse students) is bigger than the corresponding gender gap (between male and female students).

21The study was pre-registered on AsPredicted (#184073) which can be accessed here:
https://aspredicted.org/y97t-22mj.pdf.
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math and science test. Predictors indicate their answer on a slider (see, e.g., Appendix

Figure E.22), and their answer is correct if the slider includes the true average.

In the other nine questions, we ask predictors to consider the group of either female, male,

or gender diverse participants who assigned their performance either a low rating (between

0 and 33), a medium rating (between 34 and 66), or a high rating (between 67 and 100) in

response to the performance self-evaluation question (see Table 2 for a description of this

self-evaluation question). We then ask them to predict how many questions, on average,

participants in that group answered correctly on the math and science test. Predictors

indicate their answer on a slider (see, e.g., Appendix Figure E.24), and their answer is

correct if the range selected by the slider includes the truth.

For the incentivized predictions about the reported confidence of participants in the Adult

Study, we directly ask predictors three questions about the reported confidence of each group

of participants: female participants, male participants, and gender diverse participants. To

begin, we inform predictors that a participant is overconfident if they overestimated how

many questions they got right, accurate if they correctly guessed how many they got right,

or underconfident if underestimated how many questions they got right (see Figure E.25).

We then ask predictors to guess whether a randomly selected participant—who is known to

be female, male, or gender diverse—is either overconfident, accurate, or underconfident. We

also give predictors the option to indicate if they are unsure. Predictors are told that if they

choose the “I’m unsure” option in the question chosen for payment, they will earn $1 with

a 50% chance. An example decision screen is shown in Figure E.27. The order of the three

questions is randomized at the predictor level.

Finally, we also ask 15 unincentivized questions to measure broader beliefs about female,

male, and gender diverse individuals in general—rather than in relation to participants in our

Adult Study. In these questions, we ask predictors whether female, male, and gender diverse

people are likely to be overconfident or underconfident in their performance and abilities in

math and science tasks and whether, in general, female, male, and gender diverse people are

likely to take risks, be competitive, and be generous. The order of these questions is also

randomized at the predictor level.

4.2 Predictions Study Results

Table 5 presents the average predicted performance when predictors are asked about

male participants (see Column 1), gender diverse participants (see Column 2), and female

participants (see Column 3).

The first three rows of Table 5 show the average predicted performance (i.e., the number

of questions predictors think participants got right) for participants who self-report that they

got 5, 10 or 15 questions right. The next three rows show the average predicted performance

22



for participants who reported low (0–33), medium (34–66), or high (67–100) self-evaluations.

As one may expect, predictors expect higher performance among participants with higher

reported confidence and higher self-evaluations.22 These results also reveal that predictors—

for a given level of reported confidence or self-evaluation—expect very similar performances

from male participants (Column 1) and gender diverse participants (Column 2), on average.23

Since we have shown above that gender diverse participants have worse confidence and

self-evaluations than equally-performing male participants, this pattern of average beliefs—

i.e.,believing men and gender diverse people perform equally well given the same confidence

and self-evaluations—provides evidence that predictors fail to anticipate gender minority

gaps. Appendix Table C.1 indeed confirms that the predicted performance does not statisti-

cally significantly differ when predictors are asked about gender diverse versus male partici-

pants with the same reported confidence or same self-evaluations (see the close-to-zero and

insignificant coefficient estimate on Predicted Performance of Gender Diverse Participant).24

Correspondingly, Appendix Table C.4 shows that this pattern of average beliefs results in

predictors underestimating the true performance of gender diverse participants by 1.64–2.31

questions but only underestimating the performance of male participants by a much more

modest 0.23–0.77 questions.

Extending beyond predictions that directly elicit the performance of participants, addi-

tional results—specifically predictions that directly ask about the confidence of participants—

provide novel insight. Figure 3 shows how often predictors indicate that participants are

overconfident, accurate, underconfident—or that they are “unsure”—when predictors are

asked about male participants (see Panel A), gender diverse participants (see Panel B), or

female participants (see Panel C). Clear differences in predictions about all three groups of

participants now emerge.

Panel A of Figure 3 shows that the vast majority of predictors (72%) indicate that men

are overconfident, which is about 22 times greater than the percentage indicating that men

are underconfident (3.3%) and about 6 times greater than the percentage indicating that

22As one also may mechanically expect given the available room for underestimating or overestimating
one’s performance (or given pull to center effects), predictors also expect that participants with lower (higher)
self-reports are more likely to underestimate (overestimate) their performance.

23After being provided with such performance signals, predictors do not expect the same performances
between female participants (Column 3) and male participants (Column 1). Rather, predictors expect that
female participants have a better performance than male participants. While one could be tempted to
conclude that this presents evidence in favor of predictors “accurately accounting for” the gender gap in
confidence, we note that—absent knowing the full distribution of prior beliefs—it is difficult to calculate
what predictors’ beliefs should be if they accurately accounted for the gender minority gaps. In addition, as
with the findings in Exley and Nielsen (2024), it could also be that predictors expect gender gaps but do not
accurately account for them. To gain insight into whether gaps are expected, we directly elicit predictors’
expectations in another set of predictions explained next.

24See also Appendix Tables C.2 and C.3 for these results by specific self-reports and self-evaluations.

23



Table 5: In the Predictions Study, Average Predicted Performances

Predictions about:
Gender

Male
Participants

Diverse
Participants

Female
Participants

Average predicted performance of participants who
report that they got 5 questions right 7.64 7.79 8.15
report that they got 10 questions right 10.52 10.68 11.22
report that they got 15 questions right 13.03 13.06 13.84

assign low self-evaluations of 0 to 33 7.95 7.94 8.29
assign medium self-evaluations of 34 to 66 11.34 11.33 11.84
assign high self-evaluations of 67 to 100 14.24 14.08 14.81

N 600 600 600

This table provides average responses to each of the incentivized questions used in the Predictions
Study. Predictors are asked to consider the group of [female]/[male]/[gender diverse] prior participants
who guessed that they answered [5]/[10]/[15] questions (out of 20) correctly on the math and science
test, then, asked to predict how many questions, on average, they think these previous participants
answered correctly on the math and science test. The first three rows report average responses to each of
these incentivized questions. Predictors are also asked to consider the group of [female]/[male]/[gender
diverse] prior participants who assigned their performance [a low rating of 0 to 33]/[a medium rating
of 34 to 66]/[a high rating of 67 to 100] in response to the performance self-evaluation question (see
Table 2 for a description of this self-evaluation question), then, asked to predict how many questions,
on average, they think these prior participants answered correctly on the math and science test. The
bottom three rows report average responses to each of these incentivized questions.

men are accurate (13.2%). By contrast, Panel B shows a much less skewed distribution for

predictions about gender diverse participants relative to predictions about male participants.

Only a minority of predictors indicate that gender diverse participants are underconfident

(16.2%), and predictors are equally split between indicating that gender diverse participants

are accurate (30.5%) and underconfident (29.8%). In addition, a substantial and statistically

significantly (p < 0.01) larger percentage of predictors directly indicate that they are unsure

about the confidence of gender diverse participants (23.5%) relative to the percentage indi-

cating they are unsure about male participants (11.5%) and female participants (11.2%, as

shown in Panel C).25

That predictors are unsure about the confidence of gender diverse people is also evident

from our unincentivized questions that measure broader beliefs. As shown in Appendix Fig-

ure C.1, predictors are much less sure about whether gender diverse people are overconfident

25p < 0.01 results from an linear probability model of being unsure on an indicator for predictions about
male participants and an indicator for predictions about female participants, with SEs clustered at the
prediction level.
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Figure 3: Predictions about Reported Confidence
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(c) Female
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Participants are asked to guess whether [male]/[gender diverse]/[female] participants are overconfident, ac-
curate, underconfident or that they are unsure (coin flip). Graphs show distributions of responses for men,
gender diverse, and female prior participants.

or underconfident in general. This contrasts with predictors being very likely to report that

men are overconfident (and not underconfident) and that women are underconfident (and

not overconfident) in general.

In addition, akin to our finding that predictors are much more likely to say they are “un-

sure” (to receive a lottery payoff rather than payoff that depends on whether their prediction

is correct) when asked about gender diverse participants, Appendix Figure C.1 reveals that

one-third of predictors respond “maybe” when asked about whether gender diverse people

are overconfident or underconfident in general (while “maybe” is never selected more than

10% of the time when predictors are asked about men or women).

Similar results follow when we ask about three other traits of gender diverse people, men,

and women. Anywhere from 29–37% of predictors answer “maybe” and indicate they are

unsure about the behavior of gender diverse people when they are asked about whether they

are likely to take risks (Appendix Figure C.2), to be competitive (Appendix Figure C.3), or to

be generous (Appendix Figure C.4). By contrast, the percent of predictors selecting “maybe”

is anywhere from 2–18% for men and 8–12% for women—with predictors almost uniformly

expecting men to be take risks, men to be competitive, and women to be prosocial. This

last finding echoes the robust believed gender differences in social preferences documented

in Exley et al. (2024).26

Result 7 (Gender Minority Gaps in Confidence and Self-Evaluations are Unexpected)

The gender minority gaps in confidence and self-evaluations are largely unexpected.

Moreover, predictors are significantly more likely to express uncertainty about the

confidence and other traits of gender minorities while they have more certain beliefs

about male and female individuals.

26For a meta-analysis on gender differences in generosity, see Bilén, Dreber and Johannesson (2021).
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5 Discussion
In this paper, we document gender minority gaps in confidence and self-evaluation. In

the Adult Study, we document gender minority gaps in confidence and self-evaluations on a

math and science test. Gender diverse adults believe they answered fewer questions correctly

and provide less favorable self-evaluations—even after being informed of exactly how many

questions they answered correctly—than equally-performing men. These gender minority

gaps are sizable and are just as large as the gender gaps between men and women. In the

Student Study, we again document gender minority gaps in confidence and self-evaluations.

These gender minority gaps are even larger than the gender gaps between men and women.

Additional results reveal that the gender minority gaps are unexpected. While men are

typically expected to be overconfident and women are typically expected to be underconfi-

dent, there is no clear expectation about the confidence of gender diverse people. People

frequently admit to being unsure about the confidence of gender diverse people, highlighting

a clear challenge to countering the gender minority gaps we document.

The results in our paper open up many important avenues for future work. One direction

is to explore various settings to see when gender minority gaps are more or less likely to arise.

For instance, motivated by the literature that shows that gender differences between men

and women can be domain specific (Günther et al., 2010; Shurchkov, 2012; Coffman, 2014;

Dreber, von Essen and Ranehill, 2014; Bordalo et al., 2019; Boschini et al., 2019; Coffman,

Collis and Kulkarni, 2019; Coffman, Flikkema and Shurchkov, 2019; Atwater and Saygin,

2020), we randomized a set of adult participants to take a verbal test rather than a math

and science test (see Appendix D for details and analysis of this Adult (Verbal) Study).

When we switch from a math and science domain, which is typically male-stereotyped, to

a verbal test, which is typically considered less male-stereotyped, the gender minority gaps

shrink dramatically and almost all go away. We hope future work, and ultimately a body of

literature, how different features of a setting affect gender minority gaps.

Future work may also explore the norms, beliefs, and stereotypes related to gender diverse

individuals, particularly given the connection between gender norms and many important

outcomes (Bertrand, Kamenica and Pan, 2015; Dhar, Jain and Jayachandran, 2022; Field

et al., 2021; Pande and Roy, 2021; Jayachandran et al., 2023) as well as prior work on

inaccurate gender beliefs and misperceptions of gender norms (Bordalo et al., 2019; Bursztyn,

González and Yanagizawa-Drott, 2020; Coffman, Exley and Niederle, 2021; Bohren et al.,

2023; Bursztyn, Cappelen and Tungodden, 2023).

Results from our Predictors Study already highlight that, particularly relative to beliefs

about men and women, individuals express substantial uncertainty in their predictions about

gender diverse people. This uncertainty arises when participants are asked about traits such
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as confidence (as is the focus in this paper) as well as when asked about other important traits

and behaviors such as risk taking, competitiveness, and generosity. Indeed, we speculate

that this uncertainty may be a defining feature of beliefs about gender minorities and could

contribute to policy roadblocks, discrimination, inattention, and a lack of understanding.

We hope future work considers these possibilities among other important avenues, which, in

addition to directly informing the gender literature, may yield broader insights into under-

represented and historically disadvantaged minority groups.

We also hope future work explores diversity among gender minorities. For example, fu-

ture work may seek to separately study those who identify as transgender men, transgender

women, non-binary individuals, genderqueer individuals, or gender non-conforming individ-

uals. Future work may also aim to study other minority groups, such as those related to

sexual orientation (e.g., see Coffman, Coffman and Ericson, 2017; Buser, Geijtenbeek and

Plug, 2018; Lewis et al., 2017; Aksoy, Carpenter and Sansone, 2025; Aksoy and Chadd,

2025), and the impact of intersectionality, such as the impact of being a gender minority and

a sexual minority.27

As we look toward future work, it is worth noting that even if individual studies or

experiments may be under-powered to examine gender minorities, allowing for more inclusive

measures of gender in surveys (e.g., options beyond binary gender options) can be potentially

quite useful in generating data for subsequent meta-analyses to provide insights. Future

work may also include additional measures of gender, such as the continuous gender identity

measures in Brenøe et al. (2022) and Piasenti and Süer (2024). For a discussion of current

best practices for inclusive gender identity (and sexual orientation) questions, see Aksoy

et al. (2024). The need for this work will only increase as policies, such as the aforementioned

executive order, limit insights that other data sources may provide.

27Considering intersectionality, Aksoy, Chadd and Koh (2023) find that women, relative to men, are more
likely to hide their LGBTQ+ affinity due to anticipated discrimination. Many of these lines of future work
would contribute to a growing field of LGBTQ+ economics (for a literature review, see Badgett, Carpenter
and Sansone, 2021; Badgett et al., 2023)
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Appendices (For Online Publication Only)

A Additional Results from the Adult Study

Table A.1: In the Adult Study, OLS of Reported Confidence Relative to Truth Outcomes
(overconfident, accurate, or overconfident)

Overconfident: Accurate: Underconfident:
1 (Reported
Confidence >
Performance)

1 (Reported
Confidence =
Performance)

1 (Reported
Confidence <
Performance)

Gender Diverse -0.19∗∗∗ -0.01 0.20∗∗∗

(0.03) (0.03) (0.04)
Female -0.11∗∗∗ -0.01 0.12∗∗∗

(0.03) (0.03) (0.04)
Male Average 0.29 0.11 0.60

GD – F (= Gender Minority Gap – Gender Gap)
Difference -0.08 -0.00 0.08
p-value 0.02 0.93 0.06

N 746 746 746

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at the participant level. This ta-
ble presents data from the Adult Study. Results are from OLS regressions of the dependent variable
noted in the column. Overconfident/Accurate/Underconfident is a binary variable that takes the
value of 1 if the participant was overconfident/accurate/underconfident about their performance
(i.e. their believed performance was better than/equal to/worse than their actual performance) and
otherwise zero. See Table 1 for definitions of the independent variables, Difference, and p-value.
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Figure A.1: In the Adult Study, CDFs for Uninformed Self-Evaluations
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Graphs show CDFs of responses to the question noted in each panel, elicited before performance information
is provided.

Figure A.2: In the Adult Study, CDFs for Informed Self-Evaluations
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Graphs show CDFs of responses to the question noted in each panel, elicited after performance information
is provided.
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B Additional Results from the Student Study

B.1 Predicting Academic Performance with Confidence and Self-

Evaluations from the Student Study

Motivated by prior work on how certain behavioral traits that differ by gender can predict

educational outcomes (Buser, Niederle and Oosterbeek, 2014; Reuben, Wiswall and Zafar,

2017), we collected additional data on academic performance from our Student Study in

the academic quarter that they took our study and the next seven academic quarters. This

data reveals that—even after controlling for performance on our test, student gender, year in

school, and school—our confidence and self-evaluation measures are highly correlated with

student GPA in the quarter of our study and the seven quarters following it. That is, those

who are more confident and report more positive self-evaluations in our experiment perform

significantly better in school for at least two years after our study. Future work might explore

the potential connections between gender minority gaps in confidence and self-evaluations

and various educational and labor market outcomes.

Specifically, Table B.1 shows that our measures are highly correlated with academic

performance, as measured by a student’s overall GPA within a quarter, both in the quarter

of the school year in which our study was run (Q1, shown in the first column) and in each

of the next seven quarters, which includes the entire next academic year (Q5–Q8).28 These

regressions control for the student’s performance on our test, the student’s year in school

(i.e., 6th grade, 7th grade, etc.), the student’s school, and the student’s gender identity. The

regression show that students who are more confident about their absolute performance on

the test (Panel A) and who report higher self-evaluations (Panels B–I) have higher GPAs

across the quarters.

All eight correlations between confidence and academic performance are statistically sig-

nificant at p < 0.01 and all 32 correlations between uninformed self-evaluations and academic

performance (i.e., the four questions in each of the eight quarters) are statistically signifi-

cant at p < 0.01. Comparing the uninformed self-evaluations (Panels B–E) to the informed

self-evaluations (Panels F–I), we see some evidence that the predictive power of the self-

evaluations are muted when students know how many questions they answered correctly,

suggesting that some of the predictive power of the uninformed self-evaluations can be ex-

plained by beliefs about absolute performance. That said, the coefficient estimates for the

informed self-evaluations are all uniformly positive and 25 out of 32 estimates are still statis-

tically significant with p < 0.1 (of those, 22 have p < 0.05 and 19 have p < 0.01), suggesting

28Not all students in our data have overall GPAs in the administrative data. Additionally, the number of
students with GPAs decreases over time (e.g., as students graduate or otherwise leave the school district).
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that even informed self-evaluations have predictive power. Appendix Table B.2 follows Table

B.1 but shows regressions of Math GPA in each quarter, rather than overall GPA. Results

are qualitatively very similar.29

Result 1 (Predicting Academic Performance with Confidence and Self-Evaluations)

Those who are more confident and those who report more favorable self-evaluations

have significantly higher grade point averages both in the academic year that the study

was run and in the next academic year.

29While not the focus of this paper, our data also allow us to directly compare the academic performance
of gender diverse students to the academic performance of students who identify as male and who identify
as female. Appendix Table B.3 does these comparisons and shows that—considering overall GPA in Panel
A or just Math GPA in Panel B—gender diverse students typically perform worse than both male and
female students in the academic year our study was run. Looking at the later quarters (i.e., the year after
our study was run), gender diverse students continue to underperform students who identify as female but
their performance is not statistically distinguishable from students who identify as male. Given the rich
literature exploring differences between men and women in test scores and other academic outcomes (e.g.,
see discussions in Pope and Sydnor (2010) and Niederle and Vesterlund (2011)), an important avenue for
future work is to also consider the academic performance of gender diverse students.
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Table B.1: Regressions of Overall GPA

Academic Quarter (Q1–Q8) from 2020–2021 & 2021–2022
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8

Panel A: X = Absolute Belief (0–10)
X 0.238∗∗∗ 0.261∗∗∗ 0.258∗∗∗ 0.246∗∗∗ 0.180∗∗∗ 0.217∗∗∗ 0.209∗∗∗ 0.175∗∗∗

(0.046) (0.047) (0.047) (0.048) (0.046) (0.048) (0.051) (0.053)

Panel B: X = Uninformed Performance Self-Evaluations (0–100)
X 0.028∗∗∗ 0.033∗∗∗ 0.031∗∗∗ 0.030∗∗∗ 0.023∗∗∗ 0.026∗∗∗ 0.028∗∗∗ 0.028∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.005) (0.005)

Panel C: X = Uninformed Performance-Bucket Self-Evaluations (1–7)
X 0.458∗∗∗ 0.517∗∗∗ 0.485∗∗∗ 0.487∗∗∗ 0.256∗∗∗ 0.376∗∗∗ 0.474∗∗∗ 0.419∗∗∗

(0.085) (0.088) (0.087) (0.088) (0.084) (0.088) (0.097) (0.099)

Panel D: X = Uninformed Willingness Self-Evaluations (0–100)
X 0.014∗∗∗ 0.019∗∗∗ 0.017∗∗∗ 0.017∗∗∗ 0.013∗∗∗ 0.014∗∗∗ 0.016∗∗∗ 0.017∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.004) (0.004)

Panel E: X = Uninformed Success Self-Evaluations (0–100)
X 0.037∗∗∗ 0.041∗∗∗ 0.036∗∗∗ 0.035∗∗∗ 0.026∗∗∗ 0.026∗∗∗ 0.029∗∗∗ 0.029∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.003) (0.004) (0.004) (0.004)

Panel F: X = Informed Performance Self-Evaluations (0–100)
X 0.003 0.010∗∗∗ 0.008∗∗ 0.010∗∗∗ 0.004 0.007∗ 0.011∗∗∗ 0.008∗

(0.004) (0.004) (0.004) (0.004) (0.003) (0.004) (0.004) (0.004)

Panel G: X = Informed Performance-Bucket Self-Evaluations (1–7)
X 0.013 0.120∗ 0.055 0.142∗∗ 0.020 0.099 0.158∗∗ 0.077

(0.066) (0.069) (0.069) (0.071) (0.067) (0.071) (0.077) (0.081)

Panel H: X = Informed Willingness Self-Evaluations (0–100)
X 0.019∗∗∗ 0.021∗∗∗ 0.020∗∗∗ 0.019∗∗∗ 0.015∗∗∗ 0.017∗∗∗ 0.017∗∗∗ 0.019∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.004)

Panel I: X = Informed Success Self-Evaluations (0–100)
X 0.027∗∗∗ 0.028∗∗∗ 0.026∗∗∗ 0.027∗∗∗ 0.018∗∗∗ 0.020∗∗∗ 0.019∗∗∗ 0.022∗∗∗

(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.004) (0.004)

N 10590 10569 10435 9781 7614 7619 7469 7316

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at the participant
level. Results are from OLS regressions of a student’s overall GPA during the academic
quarter noted in the column on the confidence or self-evaluation measure listed in the
panel. Each regression controls for whether a student identifies as female, male, or other
(when asked about their gender) and includes dummies for: each possible number of
questions a student got right out of the 10 questions on the test, the student’s year in
school (i.e., 6th grade, 7th grade, etc.), and for the student’s school. The data exclude
the 28 students who selected other and provided an offensive response when asked
about their gender. Some regressions have smaller sample sizes due to missing values
in the administrative data (e.g., because a student’s GPA was not recorded in one of
the academic quarters).
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Table B.2: Regressions of Math GPA

Academic Quarter (Q1–Q8) from 2020–2021 & 2021–2022
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8

Panel A: X = Absolute Belief (0–10)
X 0.284∗∗∗ 0.288∗∗∗ 0.252∗∗∗ 0.266∗∗∗ 0.213∗∗∗ 0.232∗∗∗ 0.252∗∗∗ 0.256∗∗∗

(0.060) (0.060) (0.059) (0.065) (0.069) (0.069) (0.074) (0.078)

Panel B: X = Uninformed Performance Self-Evaluations (0–100)
X 0.032∗∗∗ 0.035∗∗∗ 0.030∗∗∗ 0.034∗∗∗ 0.030∗∗∗ 0.029∗∗∗ 0.035∗∗∗ 0.036∗∗∗

(0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.007) (0.007)

Panel C: X = Uninformed Performance-Bucket Self-Evaluations (1–7)
X 0.481∗∗∗ 0.488∗∗∗ 0.455∗∗∗ 0.481∗∗∗ 0.387∗∗∗ 0.524∗∗∗ 0.628∗∗∗ 0.717∗∗∗

(0.109) (0.110) (0.110) (0.118) (0.125) (0.128) (0.137) (0.145)

Panel D: X = Uninformed Willingness Self-Evaluations (0–100)
X 0.022∗∗∗ 0.020∗∗∗ 0.017∗∗∗ 0.019∗∗∗ 0.019∗∗∗ 0.018∗∗∗ 0.022∗∗∗ 0.025∗∗∗

(0.004) (0.004) (0.004) (0.005) (0.005) (0.005) (0.005) (0.006)

Panel E: X = Uninformed Success Self-Evaluations (0–100)
X 0.045∗∗∗ 0.045∗∗∗ 0.037∗∗∗ 0.038∗∗∗ 0.037∗∗∗ 0.034∗∗∗ 0.037∗∗∗ 0.038∗∗∗

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.006) (0.006)

Panel F: X = Informed Performance Self-Evaluations (0–100)
X 0.009∗∗ 0.012∗∗ 0.013∗∗∗ 0.010∗∗ 0.008 0.007 0.012∗∗ 0.006

(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.006) (0.006)

Panel G: X = Informed Performance-Bucket Self-Evaluations (1–7)
X 0.074 0.147 0.081 0.064 0.076 0.164 0.270∗∗ 0.103

(0.087) (0.089) (0.089) (0.098) (0.104) (0.103) (0.111) (0.117)

Panel H: X = Informed Willingness Self-Evaluations (0–100)
X 0.027∗∗∗ 0.024∗∗∗ 0.021∗∗∗ 0.021∗∗∗ 0.021∗∗∗ 0.020∗∗∗ 0.023∗∗∗ 0.023∗∗∗

(0.004) (0.004) (0.004) (0.004) (0.005) (0.005) (0.005) (0.005)

Panel I: X = Informed Success Self-Evaluations (0–100)
X 0.038∗∗∗ 0.033∗∗∗ 0.029∗∗∗ 0.030∗∗∗ 0.026∗∗∗ 0.027∗∗∗ 0.030∗∗∗ 0.029∗∗∗

(0.004) (0.004) (0.004) (0.005) (0.005) (0.005) (0.005) (0.005)

N 10348 10272 10212 9577 7393 7383 7246 7075

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at the participant
level. Results are from OLS regressions of a student’s GPA in their math class during
the academic quarter noted in the column on the confidence or self-evaluation measure
listed in the panel. Each regression controls for whether a student identifies as female,
male, or other (when asked about their gender) and includes dummies for: each possible
number of questions a student got right out of the 10 questions on the test, the student’s
year in school (i.e., 6th grade, 7th grade, etc.), and for the student’s school. The data
exclude the 28 students who selected other and provided an offensive response when
asked about their gender. Some regressions have smaller sample sizes due to missing
values in the administrative data (e.g., because a student’s GPA was not recorded in
one of the academic quarters).

38



Table B.3: Regressions of Overall and Math GPA

Academic Quarter (Q1–Q8) from 2020–2021 & 2021–2022
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8

Panel A: DV = Overall GPA
Gender Diverse -0.61 -1.67∗∗ -1.68∗ -2.49∗∗ 0.57 0.41 0.43 1.11

(0.80) (0.81) (0.90) (0.97) (0.88) (0.97) (0.97) (1.09)
Female 3.35∗∗∗ 2.80∗∗∗ 2.74∗∗∗ 2.64∗∗∗ 2.69∗∗∗ 2.93∗∗∗ 3.21∗∗∗ 3.29∗∗∗

(0.19) (0.19) (0.19) (0.20) (0.19) (0.20) (0.21) (0.22)
Male Average 83.51 83.10 83.23 83.88 85.42 83.97 83.19 83.54
GD – F Difference -3.97 -4.47 -4.41 -5.14 -2.12 -2.52 -2.78 -2.18
GD – F p-value < 0.01 < 0.01 < 0.01 < 0.01 0.02 0.01 < 0.01 0.05
N 10590 10569 10435 9781 7614 7619 7469 7316
Panel B: DV = Math GPA
Gender Diverse -1.39 -2.19∗∗ -3.07∗∗∗ -3.06∗∗∗ -1.00 -0.67 -1.30 1.08

(0.93) (1.05) (1.06) (1.10) (1.17) (1.30) (1.31) (1.45)
Female 3.36∗∗∗ 2.94∗∗∗ 2.95∗∗∗ 2.52∗∗∗ 2.79∗∗∗ 2.98∗∗∗ 3.73∗∗∗ 3.46∗∗∗

(0.25) (0.25) (0.25) (0.27) (0.29) (0.29) (0.31) (0.33)
Male Average 80.77 79.84 79.76 80.91 81.23 80.24 78.74 79.86
GD – F Difference -4.75 -5.13 -6.01 -5.58 -3.80 -3.65 -5.03 -2.38
GD – F p-value < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 0.10
N 10348 10272 10212 9577 7393 7383 7246 7075

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at the participant level. Results are from
OLS regressions of a student’s GPA in their overall class during the academic quarter noted in the column on the
confidence or self-evaluation measure listed in the panel. See Table 3 for definitions of the independent variables.
Each regression includes dummies for: each possible number of questions a student got right out of the 10 questions
on the test, the student’s year in school (i.e., 6th grade, 7th grade, etc.), and for the student’s school. The data
exclude the 28 students who selected other and provided an offensive response when asked about their gender. Some
regressions have smaller sample sizes due to missing values in the administrative data (e.g., because a student’s GPA
was not recorded in one of the academic quarters).
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B.2 Additional Figures and Tables from the Student Study

Table B.4: In the Student Study, OLS of Reported Confidence Relative to Truth Out-
comes (overconfident, accurate, or overconfident)

Overconfident: Accurate: Underconfident:
1 (Reported
Confidence >
Performance)

1 (Reported
Confidence =
Performance)

1 (Reported
Confidence <
Performance)

Gender Diverse -0.19∗∗∗ -0.01 0.20∗∗∗

(0.04) (0.03) (0.04)
Female -0.12∗∗∗ -0.02∗∗∗ 0.15∗∗∗

(0.01) (0.01) (0.01)
Male Average 0.51 0.20 0.29
GD – F (= Gender Minority Gap – Gender Gap)
Difference -0.07 0.02 0.06
p-value 0.04 0.61 0.14
N 10,779 10,779 10,779

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at the participant level.
This table presents data from the Student Study. Results are from OLS regressions of a student’s
level of confidence as noted in the column. Overconfident/Accurate/Underconfident is a binary
variable that takes the value of 1 if the participant was overconfident/accurate/underconfident
about their performance (i.e. their believed performance was better than/equal to/worse than their
actual performance) and otherwise zero. See Table 3 for definitions of the independent variables,
Difference, and p-value. Each regression includes dummies for: the student’s year in school (i.e.,
6th grade, 7th grade, etc.), and for the student’s school. The data exclude the 28 students who
selected other and provided an offensive response when asked about their gender.
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Figure B.1: In the Student Study, CDFs for Uninformed Self-Evaluations
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Graphs show CDFs of responses to the question noted in each panel, elicited before performance information
is provided.

Figure B.2: In the Student Study, CDFs for Informed Self-Evaluations

(a) Perf. Self-Eval.
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Graphs show CDFs of responses to the question noted in each panel, elicited after performance information
is provided.
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Table B.5: Sample and Variable Descriptions for Robustness Checks of the Student
Study

Panel Notes

Panel A: These results rely on the gender data from our survey. Female is an in-
dicator for a student selecting “Female.” Gender Diverse is an indicator
for a student selecting “Other,” including the 28 students who selected
“Other” and provided an offensive response. Panel A thus includes data
on all 10,807 students.

Panel B: These results rely on the gender data from our survey. Female is an
indicator for a student selecting “Female.” Explicitly Gender Diverse is
an indicator for a student who we classify as explicitly gender diverse.
Panel B excludes both the 28 students who provided an offensive response
and also excludes the 106 students who selected other but provided either
no response or a response that was not specific enough for us to classify
them as explicitly gender diverse. Panel B thus includes data on 10,673
students.

Panel C: These results rely on the gender data from the Character Lab Research
Network (CLRN) survey. Panel C excludes the 535 students who selected
“Prefer not to say” when asked about their gender. Female is an indicator
for female students (50.49% or 5,186) and Gender Diverse is an indicator
for a student selecting “Other” when asked about their gender (1.47% or
151). Panel C thus includes data on 10,272 students.

Panel D: These results rely on the gender data from the Character Lab Research
Network (CLRN) survey. Different from Panel C, we do not exclude the
535 students who selected “Prefer not to say” when asked about their
gender. Instead, for these 535 students, we replace the missing values
with their responses to our survey. Thus, Female is an indicator for a
student selecting female gender in the CLRN survey (5,186) or selecting
“Prefer not to say” in the CLRN survey but choosing “Female” in our
survey (236). Gender Diverse is an indicator for the students selecting
“Other” when asked about their gender in the CLRN survey (151) or
selecting “Prefer not to say” in the CLRN survey but choosing “Other”
in our survey (14). Panel D thus includes data on all 10,807 students.

This table includes information about the variables and each of the samples used in Panels A–D
in Tables B.6–B.8.
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Table B.6: In the Student Study, Performance Beliefs with Alternative Gender
Classifications

Performance Reported
Confidence

Reported
Confidence-
Performance

Panel A: Our Gender Measure (Full Sample), N=10,807
Gender Diverse -0.11 -1.35∗∗∗ -1.31∗∗∗

(0.15) (0.20) (0.22)
Female -0.46∗∗∗ -1.03∗∗∗ -0.80∗∗∗

(0.04) (0.04) (0.05)
Male Average 5.90 6.65 0.74
Gender Diverse – Female Difference 0.35 -0.32 -0.51
Gender Diverse – Female p-value 0.02 0.11 0.02

Panel B: Our Gender Measure (Restricted Sample), N=10,673
Explicitly Gender Diverse 0.72∗∗∗ -1.30∗∗∗ -1.76∗∗∗

(0.19) (0.28) (0.28)
Female -0.46∗∗∗ -1.03∗∗∗ -0.80∗∗∗

(0.04) (0.04) (0.05)
Male Average 5.90 6.65 0.74
Gender Diverse – Female Difference 1.18 -0.27 -0.96
Gender Diverse – Female p-value <0.01 0.33 <0.01

Panel C: CLRN Gender Measure, N=10,272
Gender Diverse 0.17 -1.47∗∗∗ -1.60∗∗∗

(0.16) (0.22) (0.24)
Female -0.46∗∗∗ -1.01∗∗∗ -0.79∗∗∗

(0.04) (0.04) (0.05)
Male Average 5.94 6.65 0.71
Gender Diverse – Female Difference 0.64 -0.45 -0.81
Gender Diverse – Female p-value <0.01 0.04 <0.01

Panel D: CLRN Gender Measure (Full Sample), N=10,807
Gender Diverse 0.09 -1.49∗∗∗ -1.58∗∗∗

(0.16) (0.21) (0.23)
Female -0.46∗∗∗ -1.02∗∗∗ -0.80∗∗∗

(0.04) (0.04) (0.05)
Male Average 5.90 6.64 0.74
Gender Diverse – Female Difference 0.54 -0.47 -0.78
Gender Diverse – Female p-value <0.01 0.03 <0.01

Year in School FEs Yes Yes Yes
School FEs Yes Yes Yes
Performance FEs. No Yes No

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at the participant
level. This table presents data from the Student Study. Results are from OLS regressions
of the dependent variable noted in the column. See Table 3 and Appendix Table B.5 for
more information about samples, dependent variables, and independent variables used in
each panel as well as FEs.
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Table B.7: In the Student Study, Uninformed Self-Evaluations with Alternative Gender
Classifications

Performance
Self-Eval.

Performance-
Bucket

Willingness Success

Panel A: Our Gender Measure (Full Sample), N=10,807
Gender Diverse -16.39∗∗∗ -0.75∗∗∗ -10.51∗∗∗ -15.80∗∗∗

(2.10) (0.11) (2.37) (2.31)
Female -10.97∗∗∗ -0.52∗∗∗ -4.27∗∗∗ -7.48∗∗∗

(0.45) (0.02) (0.58) (0.54)
Male Average 66.42 4.70 56.52 68.34
Gender Diverse – Female Difference -5.42 -0.23 -6.24 -8.32
Gender Diverse – Female p-value 0.01 0.04 0.01 <0.01

Panel B: Our Gender Measure (Restricted Sample), N=10,673
Explicitly Gender Diverse -19.62∗∗∗ -0.76∗∗∗ -8.75∗∗ -18.02∗∗∗

(2.98) (0.15) (3.40) (3.34)
Female -10.95∗∗∗ -0.52∗∗∗ -4.27∗∗∗ -7.48∗∗∗

(0.45) (0.02) (0.58) (0.54)
Male Average 66.42 4.70 56.52 68.34
Gender Diverse – Female Difference -8.67 -0.24 -4.48 -10.54
Gender Diverse – Female p-value <0.01 0.10 0.19 <0.01

Panel C: CLRN Gender Measure, N=10,272
Gender Diverse -18.24∗∗∗ -0.84∗∗∗ -9.11∗∗∗ -15.89∗∗∗

(2.33) (0.12) (2.57) (2.53)
Female -10.84∗∗∗ -0.51∗∗∗ -4.03∗∗∗ -7.35∗∗∗

(0.46) (0.02) (0.59) (0.55)
Male Average 66.50 4.70 56.33 68.36
Gender Diverse – Female Difference -7.40 -0.33 -5.08 -8.54
Gender Diverse – Female p-value <0.01 <0.01 0.05 <0.01

Panel D: CLRN Gender Measure (Full Sample), N=10,807
Gender Diverse -17.98∗∗∗ -0.79∗∗∗ -9.83∗∗∗ -15.90∗∗∗

(2.23) (0.11) (2.49) (2.47)
Female -10.97∗∗∗ -0.52∗∗∗ -4.29∗∗∗ -7.40∗∗∗

(0.45) (0.02) (0.58) (0.54)
Male Average 66.37 4.70 56.46 68.22
Gender Diverse – Female Difference -7.01 -0.27 -5.54 -8.50
Gender Diverse – Female p-value <0.01 0.01 0.03 <0.01

Year in School FEs Yes Yes Yes Yes
School FEs Yes Yes Yes Yes
Performance FEs Yes Yes Yes Yes

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at the participant level. This
table presents data from the Student Study. Results are from OLS regressions of a student’s response
to the uninformed self-evaluation (elicited before the student learns their test performance) noted in the
column. See Table 4 and Appendix Table B.5 for more information about samples, dependent variables,
and independent variables used in each panel as well as FEs.
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Table B.8: In the Student Study, Informed Self-Evaluations with Alternative Gender Classi-
fications

Performance
Self-Eval.

Performance-
Bucket

Willingness Success

Panel A: Our Gender Measure (Full Sample), N=10,807
Gender Diverse -11.20∗∗∗ -0.43∗∗∗ -11.93∗∗∗ -15.62∗∗∗

(2.18) (0.12) (2.41) (2.37)
Female -6.43∗∗∗ -0.26∗∗∗ -2.94∗∗∗ -5.34∗∗∗

(0.52) (0.03) (0.60) (0.59)
Male Average 45.84 3.60 51.27 57.52
Gender Diverse – Female Difference -4.78 -0.17 -8.99 -10.28
Gender Diverse – Female p-value 0.03 0.16 <0.01 <0.01

Panel B: Our Gender Measure (Restricted Sample), N=10,673
Explicitly Gender Diverse -17.66∗∗∗ -0.88∗∗∗ -11.03∗∗∗ -18.67∗∗∗

(3.06) (0.17) (3.75) (3.63)
Female -6.41∗∗∗ -0.26∗∗∗ -2.94∗∗∗ -5.34∗∗∗

(0.52) (0.03) (0.60) (0.59)
Male Average 45.84 3.60 51.27 57.52
Gender Diverse – Female Difference -11.25 -0.62 -8.09 -13.32
Gender Diverse – Female p-value <0.01 <0.01 0.03 <0.01

Panel C: CLRN Gender Measure, N=10,272
Gender Diverse -14.61∗∗∗ -0.65∗∗∗ -10.69∗∗∗ -16.01∗∗∗

(2.46) (0.12) (2.69) (2.74)
Female -6.41∗∗∗ -0.26∗∗∗ -2.75∗∗∗ -5.21∗∗∗

(0.54) (0.03) (0.62) (0.60)
Male Average 45.99 3.61 51.23 57.57
Gender Diverse – Female Difference -8.20 -0.39 -7.94 -10.80
Gender Diverse – Female p-value <0.01 <0.01 <0.01 <0.01

Panel D: CLRN Gender Measure (Full Sample), N=10,807
Gender Diverse -13.79∗∗∗ -0.59∗∗∗ -11.85∗∗∗ -15.91∗∗∗

(2.36) (0.12) (2.55) (2.62)
Female -6.50∗∗∗ -0.26∗∗∗ -2.85∗∗∗ -5.25∗∗∗

(0.52) (0.03) (0.60) (0.59)
Male Average 45.84 3.60 51.16 57.41
Gender Diverse – Female Difference -7.29 -0.33 -9.00 -10.66
Gender Diverse – Female p-value <0.01 <0.01 <0.01 <0.01

Year in School FEs Yes Yes Yes Yes
School FEs Yes Yes Yes Yes
Performance FEs Yes Yes Yes Yes

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at the participant level. This
table presents data from the Student Study. Results are from OLS regressions of a student’s response
to the uninformed self-evaluation (elicited before the student learns their test performance) noted in the
column. See Table 4 and Appendix Table B.5 for more information about samples, dependent variables,
and independent variables used in each panel as well as FEs.

45



C Additional Results from the Predictions Study

Table C.1: In the In the Predictions Study, OLS of Predicted Performance Given
Prior Participant’s Reported Confidence and Self-Evaluation

Predicted Performance Given:
Reported
Confidence

Self-
Evaluation

(1) (2)

Gender Diverse Profile 0.11 -0.06
(0.08) (0.10)

Female Profile 0.67∗∗∗ 0.47∗∗∗

(0.09) (0.10)
Constant 10.40∗∗∗ 11.18∗∗∗

(0.10) (0.11)
GD – F (= Believed Gender Minority Gap – Believed Gender Gap)
Difference -0.56 -0.53
p-value <0.01 <0.01

N 5400 5400

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Robust standard errors clustered at the individual
level are in parentheses. This table presents data from the Predictions Study. Results
are from OLS regressions of the following dependent variables: the first column reports
predicted performances of [female]/[male]/[gender diverse] prior participants who guessed
that they answered [5]/[10]/[15] questions (out of 20) correctly on the math and science
test; and the second column reports predicted performances of [female]/[male]/[gender
diverse] prior participants who assigned their performance [a low rating of 0 to 33]/[a
medium rating of 34 to 66]/[a high rating of 67 to 100] in response to the performance
self-evaluation question (see Table 2 for a description of this self-evaluation question).
Gender Diverse Profile is an indicator variable for when the predictors submit their pre-
dicted performances for gender diverse prior participants. Female Profile is an indicator
variable for when the predictors submit their predicted performances for female prior
participants. Difference is the difference between the Gender Diverse Profile and Female
Profile coefficient estimates and p-value presents the corresponding p-value for a two-sided
t-test of these two coefficient estimates.
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Table C.2: In the Predictions Study, OLS of Predicted Performance Given Prior
Participant’s Reported Confidence

Predicted Performance Given Reported:
Confidence of 5 Confidence of 10 Confidence of 15

(1) (2) (3)

Female Profile 0.50∗∗∗ 0.71∗∗∗ 0.81∗∗∗

(0.12) (0.12) (0.13)
Gender Diverse
Profile

0.15 0.16 0.03

(0.12) (0.11) (0.12)
Constant 7.64∗∗∗ 10.52∗∗∗ 13.03∗∗∗

(0.17) (0.11) (0.11)
GD – F (= Believed Gender Minority Gap – Believed Gender Gap)
Difference -0.35 -0.54 -0.78
p-value <0.01 <0.01 <0.01

N 1800 1800 1800

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Standard errors clustered at the individual level are in
parentheses. This table presents data from the Predictions Study. Results are from OLS regres-
sions of the following dependent variables: the first column reports predicted performances of
[female]/[male]/[gender diverse] prior participants who guessed that they answered 5 questions
(out of 20) correctly on the math and science test; the second column reports predicted perfor-
mances of [female]/[male]/[gender diverse] prior participants who guessed that they answered
10 questions (out of 20) correctly on the math and science test; and the third column reports
predicted performances of [female]/[male]/[gender diverse] prior participants who guessed that
they answered 15 questions (out of 20) correctly on the math and science test. See C.1 for
definitions of independent variables, Difference, and p-value.
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Table C.3: In the Predictions Study, OLS of Predicted Performance Given Prior
Participant’s Self-Evaluations

Predicted Performance Given Self-Evaluation With:
Low Rating of

0 to 33
Medium Rating of

34 to 66
High Rating of

67 to 100
(1) (2) (3)

Female Profile 0.35∗∗ 0.49∗∗∗ 0.57∗∗∗

(0.15) (0.13) (0.13)
Gender Diverse Profile -0.00 -0.02 -0.16

(0.15) (0.14) (0.13)
Constant 7.95∗∗∗ 11.34∗∗∗ 14.24∗∗∗

(0.18) (0.13) (0.12)
GD – F (= Believed Gender Minority Gap – Believed Gender Gap)
Difference -0.35 -0.51 -0.73
p-value 0.02 <0.01 <0.01

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Standard errors clustered at the individual level
are in parentheses. This table presents data from the Predictions Study. Results are
from OLS regressions of the following dependent variables: the first column reports pre-
dicted performances of [female]/[male]/[gender diverse] prior participants who assigned
their performance a low rating of 0 to 33 in response to the performance self-evaluation
question (see Table 2 for a description of this self-evaluation question); the second col-
umn reports predicted performances of [female]/[male]/[gender diverse] prior participants
who assigned their performance a medium rating of 34 to 66 in response to the perfor-
mance self-evaluation question; and the third column reports predicted performances of
[female]/[male]/[gender diverse] prior participants who assigned their performance a high
rating of 67 to 100 in response to the performance self-evaluation question. See C.1 for
definitions of independent variables, Difference, and p-value.
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Table C.4: In the Predictions Study, Average Predicted Performance – True Performance
Given Participants’ Reported Confidence and Self-Evaluations

Predicted Performance – Truth Given:
Reported
Confidence

Self-Evaluation

(1) (2)

Gender Diverse Profile (n=1800) -2.31∗∗∗ -1.64∗∗∗

Female Profile (n=1800) 0.67∗∗∗ 0.82∗∗∗

Male Profile (n=1800) -0.77∗∗∗ -0.23∗∗

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. These p-values correspond with estimated differences that
have robust standard errors that are clustered at the individual level. This table presents data from
the Predictions Study. The first column reports the average predicted performance minus the true
average performance of gender diverse participants (see the row labeled “Gender Diverse Profile”
1), female participants (see the row labeled “Female Profile”), and male participants (see the row
labeled “Male Profile”) who guessed that they answered [5]/[10]/[15] questions (out of 20) correctly
on the math and science test. The second column reports the average predicted performance minus
the true average performance of these groups of participants who assigned their performance [a low
rating of 0 to 33]/[a medium rating of 34 to 66]/[a high rating of 67 to 100] in response to the
performance self-evaluation question (see Table 2 for a description of this self-evaluation question).
The actual average performances for gender diverse, female, and male participants, respectively,
used in column 1 are as follows: (i) for those who guessed that they answered 5 questions correctly
on the test, the average performances were 10.33, 9.46, and 8.46; (ii) for those who guessed that
they answered 10 questions correctly, the average performances were 12.92, 10.19, and 10.68; (iii) for
those who guessed that they answered 15 questions correctly, the average performances were 15.21,
11.56, and 14.35. The actual average performances for gender diverse, female, and male participants,
respectively, used in column 2 are as follows: (i) for those who assigned their performance a low
rating of 0 to 33 in response to the performance self-evaluation question, the average performances
were 11.09, 9.23, and 9.87; (ii) for those who assigned their performance a medium rating of 34
to 66, the average performances were 12.85, 11.20, and 11.25; (iii) for those who assigned their
performance a high rating of 67 to 100, the average performances were 14.34, 12.06, and 13.11.

49



Figure C.1: In the Predictions Study, Expected Overconfidence and Underconfidence in
Adult Survey

(a) Expected to be Overconfident?
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(b) Expected to be Underconfident?
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This graph reports the distribution of responses to the following unincentivized survey questions: Do you
think that, in general, [female]/[male]/[gender diverse] people are likely to be overconfident (panel a) /
underconfident (panel b) in their performance and abilities in math and science tasks?

Figure C.2: Expected Risk Taking in Predictions Study
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This graph reports the distribution of responses to the following unincentivized survey question: Do you
think that, in general, [female]/[male]/[gender diverse] people are likely to take risks?

50



Figure C.3: Expected Competitiveness in Predictions Study
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This graph reports the distribution of responses to the following unincentivized survey question: Do you
think that, in general, [female]/[male]/[gender diverse] people are likely to be competitive?

Figure C.4: Expected Generosity in Predictions Study
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This graph reports the distribution of responses to the following unincentivized survey question: Do you
think that, in general, [female]/[male]/[gender diverse] people are likely to be generous?
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D The Adult (Verbal) Study
We were also interested in exploring how gender differences looked across domains. Since

we expected we could recruit enough gender diverse individuals to have the power to do so,

when running the Adult Study, we randomized half of our participants to a word knowledge

quiz (i.e., a verbal test) rather than a math and science test. This study is very similar to

the Adult Study with one difference: the test domain. In this study, we asked participants

20 word knowledge questions from the Armed Services Vocational Aptitude Battery (see

Appendix Figure E.11 for an example question). Participants had 15 seconds to answer each

question. Everything else is identical to the Adult Study.

A total of 748 participants completed the Verbal version run on Prolific in June and July

of 2023. On our demographic survey question, 37.6% (n=281) selected only “Male,” 40.9%

(n=306) selected only “Female,” and the remaining 21.5% (n=161) selected “Transgender,

non-binary, or another gender” or multiple options, which leads us to classify them as gender

diverse.30

D.1 Confidence and Self-Evaluations in the Adult (Verbal) Study

Gender diverse participants got an average of 12.45 questions correct out of 20. This

performance is better than female participants who got an average of 11.25 questions correct.

Both of these performances are better than the performance of male participants, who got

an average of 10.58 questions correct. Column (1) of Table D.1 presents regression results

of performance and shows that these differences are statistically significant.

Columns (2) and (3) of Table D.1 analyze beliefs about performance. Column (2) ex-

amines beliefs while including performance fixed effects (i.e., comparing equally performing

male, female, and gender diverse participants). Column (3) examines an individual-level

variable of beliefs about performance minus actual performance.

Column (2) shows that gender diverse participants believe they answered 0.10 fewer

questions correctly than equally performing male participants. This difference is not statis-

tically significant and small in magnitude, thus revealing no evidence for a gender minority

gap. Female participants believe they answered 1.05 fewer questions correctly than equally

performing male participants, evidence of a gender gap in confidence on the verbal test.

Column (3) explores the difference between a participant’s belief and their actual perfor-

mance, calculated for each individual. In this case, we find that male participants are slightly

overconfident: they overestimate their performance by 0.50 questions (see Male Average).

30Specifically, 110 participants only selected “Transgender, non-binary, or another gender,” 22 participants
selected “Transgender, non-binary, or another gender” and “Male,” 27 participants selected “Transgender,
non-binary, or another gender” and “Female,” and 2 participants selected “Male” and “Female.”
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On this measure, gender diverse participants are less confident than male participants, ev-

idence of a gender minority gap. (As will become evident below, this is the only case out

of our 10 measures of confidence and self-evaluations in which we see a gender minority gap

in the Verbal version.)31 We also see that female participants are less confident than male

participants with this measure, evidence of a gender gap in confidence in this setting. Fig-

ure D.1 shows the CDFs of these differences between beliefs and performance for the three

groups.

Table D.1: In the Adult (Verbal) Study, Participants’ Performance (i.e., score
on the test) and Reported Confidence (i.e., believed score on the test)

Performance Reported
Confidence

Reported
Confidence–
Performance

(1) (2) (3)
Gender Diverse 1.87∗∗∗ -0.10 -0.85∗∗

(0.36) (0.33) (0.36)
Female 0.67∗∗ -1.05∗∗∗ -1.32∗∗∗

(0.31) (0.29) (0.32)

Male Average 10.58 11.08 0.50

Gender Diverse – Female (= Gender Minority Gap – Gender Gap)
Difference 1.20 0.94 0.47
p-value <0.01 0.01 0.18

Performance FEs No Yes No
N 748 748 748

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at participant
level. This table presents data from the Adult (Verbal) Study. Results are from OLS
regressions of the dependent variable noted in the column. See Table 1 for definitions
of the dependent and independent variables, Difference, p-value and Performance FEs.
The only difference between Table 1 and this table is that this table presents data from
the Adult (Verbal) Study.

Result 1 (Beliefs about Absolute Performance in the Adult (Verbal) Study) We find

limited evidence of a gender minority gap in confidence on a verbal test.

31We can also compare the size of the gender minority gaps across versions by comparing the coefficient
estimates on Gender Diverse in Column (3) of Tables 1 and D.1; the gender minority gap we observe in the
Verbal study is smaller than the corresponding gender minority gap we see in the Adult Study (p < 0.01).
Indeed, of the 10 comparisons that we can make between gender minority gaps—comparing the coefficient
on Gender Diverse across the verbal and the main studies (across Tables 1 and D.1 and across Tables 2 and
D.2)—the coefficient on Gender Diverse is always at least directionally smaller in magnitude in the Adult
(Verbal) Study (four comparisons are statistically significantly different at p < 0.01, four at p < 0.05, and
one at p < 0.1; the last comparison has p = 0.16). These results emphasize that we see a reduction in gender
minority gaps in confidence and self-evaluation going from the math version to the verbal version.

53



Figure D.1: In the Adult (Verbal) Study, Reported Confidence–Performance Distributions
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Graph shows CDFs for Reported Confidence–Performance, the number of questions a participant believes
they answered correctly minus the number of questions a participant answered correctly. Positive responses
suggest overconfidence while negative numbers suggest underconfidence.

Panel A of Table D.2 presents regression results on participants’ uninformed self-evaluations

about the verbal test and Panel B presents results on participants’ informed self-evaluations

(i.e., after they were told how many questions they answered correctly on the verbal test).

We see no evidence of a gender minority gap. Self-evaluations of performance on the

verbal test are statistically indistinguishable between gender diverse participants and equally

performing male participants. Meanwhile, female participants have worse self-evaluations

than equally performing male participants across all four questions (i.e., the coefficient on

Female is negative and statistically significant in all four columns), evidence of a gender gap.

Result 2 (Uninformed Self-Evaluations in the Verbal Study) We find no evidence of

a gender minority gap in self-evaluation on a verbal test.

Panel B of Table D.2 shows the self-evaluations after participants have been told how

many questions they answered correctly on the test. The results are very similar to those

from Panel A. We again see no evidence of a gender minority gap between gender diverse

participants and male participants. Female participants again have worse self-evaluations

than equally performing male participants across all four questions.

Result 3 (Informed Self-Evaluations in the Verbal Study) Even after individuals are
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informed of how many questions they got correct, we still find no evidence of a gender

minority gap in self-evaluation on a verbal test.

While we observe little to no evidence for gender minority gaps but more robust evidence

for gender gaps in the verbal task, the estimates of the two gaps are often not statistical

significantly different from each other. The estimated gender gaps are only larger than the

estimated gender minority gaps half of the time (i.e., in column (2) but not (3) of Table

D.1 and in columns (1) and (2) but not (3) and (4) of Table D.2). This lack of a significant

difference arises in part because the gender gaps in the verbal task are generally smaller

than the gender gaps in the math and science task (i.e. the Adult Study), suggesting that

switching from the math and science test (a male-typed task) to the verbal test (a less

male-typed task) mitigates both gender minority gaps and gender gaps.32

32Of the 10 comparisons (two on confidence and eight on self-evaluations) that we can make between
gender gaps—comparing the coefficient on Female across the Verbal and Main studies —the gender gap is
directionally smaller in the Verbal study in 8 of the 10 tests and significantly smaller in 4 of those tests. The
gap is never significantly larger in the Verbal study. (Exley and Kessler, 2022) also found sizable gender gaps
in a math and science task and found that they were absent in a verbal task, consistent with this reduction
in the gender gap. That said, further work on the impact of domain on gender gaps between men and women
is warranted.
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Table D.2: In the Adult (Verbal) Study, Informed and Uninformed Self-Evaluations

Performance
Self-Eval.

Performance-
Bucket

Willingness Success

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

Panel A: Uninformed Self-Evaluations
Gender Diverse -0.97 -0.11 -2.98 -4.00

(2.07) (0.11) (2.89) (2.72)
Female -7.04∗∗∗ -0.43∗∗∗ -6.95∗∗∗ -8.34∗∗∗

(1.85) (0.10) (2.31) (2.25)

Male Average 58.51 4.48 52.69 57.01
Gender Diverse – Female (= Gender Minority Gap – Gender Gap)
Difference 6.07 0.32 3.97 4.34
p-value <0.01 <0.01 0.16 0.10

Panel B: Informed Self-Evaluations
Gender Diverse 1.60 -0.01 -2.98 -3.65

(1.68) (0.09) (2.59) (2.49)
Female -4.00∗∗ -0.26∗∗∗ -4.68∗∗ -5.78∗∗∗

(1.61) (0.09) (1.99) (1.98)

Male Average 51.61 4.15 48.00 51.62
Gender Diverse – Female (= Gender Minority Gap – Gender Gap)
Difference 5.59 0.25 1.70 2.13
p-value <0.01 <0.01 0.50 0.39
Performance FEs Yes Yes Yes Yes
N 748 748 748 748

∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. SEs are robust and clustered at the participant level. This table
presents data from the Adult (Verbal) Study. Results are from OLS regressions of a participant’s response
to the uninformed (elicited before the participant learns their test performance) (Panel A) and informed
(Panel B) self-evaluation noted in the column. See Table 2 for definitions of the dependent and independent
variables, Difference, p-value, and Performance FEs. The only difference between Table 2 and this table is
that this table presents data from the Adult (Verbal) Study.
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E Experimental Instructions

E.1 Experimental Instructions and Protocol for the Adult Study

The instructions for the experiment are displayed in Figure E.1. An example question on

the test is displayed in Figure E.2 (note that the timer in the figure indicates the participant

has 26 seconds left to answer the question although the timer starts at 30 seconds). After

completing the test, participants are asked to complete five additional pages of the study.

First, they are asked about their absolute performance belief (see Figure E.3). Second,

they are provided with additional instructions (see Figure E.4) and then asked the self-

evaluation questions (see Figure E.5). Third, participants are provided with perfect infor-

mation on their absolute performance and are required to correctly report back their absolute

performance (see Figure E.6). Fourth, they are provided with additional instructions (see

Figure E.7) and are asked the self-evaluation questions again (see Figure E.8). Fifth, they

are asked for demographic information including their gender identity (see Figure E.9).

Our recruitment procedure was pre-registered on AsPredicted (#136119) which can be

accessed here: https://aspredicted.org/2FW Z5H. We started by using the “Sex” and “Cis-

gender and Transgender” screener questions that are set by Prolific (i.e., not by us). The

“Sex” question asks: “What is your sex, as recorded on legal/official documents?” with

options “Male” and “Female.” The “Cisgender and Transgender” screener question asks:

“Does your current gender differ from the one you were assigned at birth?” with answers

“Yes,” “No,” and “Rather not say.” Then, we aimed to recruit an equal number of partic-

ipants who (1) answered “Female” to the “Sex” screener and “No” to the “Cisgender and

Transgender” screener, (2) answered “Male” to the “Sex” screener and “No” to the “Cisgen-

der and Transgender” screener, and (3) answered “Yes” to the “Cisgender and Transgender”

screener. Since we expected that it would be much more difficult to recruit individuals in

the third group—but desired to collect data across all three groups at similar times—we re-

cruited participants in batches on a rolling basis. We first opened recruitment for 100 people

in each of the three groups. Once all groups reached 100 completed responses, we opened

recruitment for another 100 participants from each group. Our pre-registered recruitment

plan was to continue this until we reached 600 people in each group or until we reached

a satiation point of any group, whichever came first. The recruitment of the third group

reached a satiation point at 500 participants. The first four times we opened recruitment to

100 participants, it took less than a day to collect all responses. The fifth time we opened

the study for 100 participants, it took roughly three days to recruit 100 participants who

had answered “Yes” to the “Cisgender and Transgender” screener. As a result, we recruited

1,500 participants on Prolific and ended up with 1,494 completed responses. These 1,494
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participants were then randomized to either be in the Adult Study (n = 746) discussed in

Section 2 or in the Adult (Verbal) Study (n = 748) discussed in Section D. We also restricted

recruitment to participants who were U.S. nationals who had completed at least 100 prior

submissions with at least a 95% approval rate.
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Figure E.1: Part 1 Instructions for the test in the Adult Study

Figure E.2: Example question on the test in the Adult Study
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Figure E.3: Absolute Performance Belief Question in the Adult Study
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Figure E.4: Additional Instructions in the Adult Study
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Figure E.5: Self-Evaluation Questions in the Adult Study
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Figure E.6: Absolute Performance Information in the Adult Study
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Figure E.7: Additional Instructions in the Adult Study
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Figure E.8: Informed Self-Evaluation Questions in the Adult Study
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Figure E.9: Screenshot of Gender Question in the the Adult Study

E.2 Experimental Instructions for the Adult (Verbal) Study

The Adult (Verbal) Study closely follows the design discussed in Section E.1 with the

exceptions discussed in Section D. The instructions for the experiment are displayed in Figure

E.10. An example question on the test is displayed in Figure E.11. After completing the

test, participants are asked to complete five additional pages of the study which are identical

to those described in Appendix Section E.1.

Figure E.10: Part 1 Instructions for the test in the Adult (Verbal) Study
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Figure E.11: Example question on the test in the Adult (Verbal) Study
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E.3 Experimental Instructions for the Student Study

The Student Study closely follows the design discussed in Section E.1 with the exceptions

discussed in Section 3.1. Prior to participating in the Student Study, participants must

correctly answer a captcha and consent to participate. At the end of the study, participants

must complete a short follow-up survey to gather demographic information. Participants are

recruited via the Character Lab Research Network and complete this study as part of the

curriculum at school. There are no payments associated with this study.

The study begins by informing each participant about the test that they will take. The

instructions for the test are displayed in Figure E.12 and an example of a question on the test

is displayed in Figure E.13 (note that the timer in that screenshot indicates the participant

has 24 seconds left to answer the question although the timer starts at 30 seconds). After

completing the test, participants are asked to complete five additional pages of the study.

On the first page, they are asked about their absolute performance belief (see Figure

E.14). On the second page, they are asked the self-evaluation questions (see Figure E.15).

On the third page, participants are provided with perfect information on their absolute

performance and are required to correctly report back their absolute performance (see Figure

E.16). On the fourth page, they are asked the self-evaluation questions again (see Figure

E.17). On the fifth page, they are asked for demographic information including their gender

identity (see Figure E.18).

Figure E.12: Part 1 Instructions for the test in the Student Study
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Figure E.13: Example question on the test in Student Study
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Figure E.14: Absolute Performance Belief Question in Student Study
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Figure E.15: Self-Evaluation Questions in Student Study
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Figure E.16: Absolute Performance Information in Student Study
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Figure E.17: Informed Self-Evaluation Questions in Student Study
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Figure E.18: Screenshot of Gender Question in the Student Study
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E.4 Experimental Instructions for the Predictions Study

The experiment begins by informing each predictor about the study that they will take

as shown in Figure E.19. Next, we provide information about the Prior Study (which is the

Adult Study of this paper) as well as how gender categories are defined, and then explain the

Current Study, as displayed in Figure E.20. Once predictors have an overview understanding

of the experiment, they then proceed with the experiment as explained in Section 4.1. Below

provides more details on each sets of questions.

We elicit predictors’ beliefs about performance conditional on guessed performance (see

Figure E.21). Specifically, we ask predictors to consider the group of [female]/[male]/[gender

diverse] prior participants who guessed that they answered [5]/[10]/[15] questions correctly

on the math and science test. Then, we ask them to guess how many questions, on average,

they think they answered correctly on the math and science test. As shown in Figure E.22,

using a slider, predictors select a range and if their chosen range includes the correct answer,

they earn 1$. although the slider indicates the range of 9.5-10.5 in the screenshot, there is

no default selection. Thus, predictors must click on the slider before they can move to the

next page.

We elicit predictors’ beliefs about performance conditional on the response provided to

the following question: “On a scale from 0 (entirely disagree) to 100 (entirely agree), please

indicate the extent to which you agree with the following statement: I performed well” (see

Figure E.23.) Specifically, we ask predictors to consider the group of [female]/[male]/[gender

diverse] participants who assigned their performance [a low rating of 0 to 33]/[a medium

rating of 34 to 66]/[a high rating of 67 to 100] in response to the previous question. Then,

again using the same sliders, we ask them to guess how many questions, on average, they

think they answered correctly on the math and science test. An example decision screen is

shown in Figure E.24.

We elicit predictors’ beliefs about [female]/[male]/[gender diverse] participants being

overconfident, accurate, or underconfident. We first define what it means for a partici-

pant to be overconfident, accurate, or underconfident as shown in Figure E.25, then provide

further information about the task (see Figure E.26.) Specifically, we ask predictors to guess

whether [female]/[male]/[gender diverse] participants are overconfident, accurate, or under-

confident. If their guess is correct, they earn $1. We also give predictors to option to indicate

when they are unsure. If they choose the “I’m unsure” option, they earn $1 with a 50%

chance. An example decision screen is shown in Figure E.27.

Finally, we ask 15 follow-up questions to measure beliefs about female, male, and gender

diverse individuals using survey questions (again the order of these questions are randomized

at the predictor level). Specifically, we ask predictors the following questions:
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• In general, are [female]/[male]/[gender diverse] people likely to be [overconfident]/[underconfident]

in their performance and abilities in math and science tasks? [Yes], [No], [I’m not Sure]

• In general, are [female]/[male]/[gender diverse] peopl likely to [take risks]/[be compet-

itive]/[be generous]? [Yes], [No], [I’m not Sure]
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Figure E.19: General Instructions for the Predictions Study
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Figure E.20: Prior and Current Study Instructions in the Predictions Study
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Figure E.21: Beliefs about Performance (1) Instructions in the Predictions Study

Figure E.22: Beliefs about Performance (1) Decision Screen in the Predictions Study
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Figure E.23: Belief about Performance (2) in the Predictions Study

Figure E.24: Beliefs about Performance (2) Decision Screen in the Predictions Study
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Figure E.25: Defining Confidence in the Predictions Study
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Figure E.26: Beliefs about Confidence Instructions in the Predictions Study
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Figure E.27: Beliefs about Confidence Decision Screen in the Predictions Study
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