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1 Introduction

A sizable share of the population identifies as part of a gender minority group. Some
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 esti-
mated that around 1-2% identify as part of a gender minority group (Jones, 2022; Brown,
2022). Moreover, there is a growing share of the population in this category, with an esti-
mate of about 5% among U.S. adults under 30 (Brown, 2022). Understanding the traits and
beliefs of gender minority groups is clearly important.

Inspired by the rich line of prior work on gender differences between men and women
in 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.? 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. We overcome
this challenge by allowing subjects to self-identify their gender in a survey as part of our
study. Another challenge is that it is often hard to recruit a sufficient number of gender
minorities, particularly among older populations. We overcome this challenge in two ways.
For our first study, the Student Study, we recruit a large population of young people. We
partner with the Character Lab Research Network to recruit 10,807 students in grades 6-12
to complete our study; we identify 180 students (1.7%) as gender diverse. For our second

study, the Adult Study, we recruit an online sample of 1,494 subjects with a pre-registered

!Gender 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 lead-
ership (Bertrand, Goldin and Katz, 2010; Blau and Kahn, 2017; Grossman et al., 2019; Biitikofer, Loken and
Willén, 2022). To explain these differences, researchers have leveraged observational data—to consider fac-
tors 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 competitiveness (Niederle
and Vesterlund, 2007), negotiation (Babcock and Laschever, 2003), risk taking (Eckel and Grossman, 2008),
and the contribution of ideas (Coffman, 2014) (as well as confidence and self-evaluation, as referenced in the
main text). In contrast, we know very little about any of these traits among gender minorities.



protocol that overweights individuals whose prior answers on Prolific suggest they might be
gender minorities; we identify 330 subjects in this study (22.1%) as gender diverse.?

Our main studies each proceed in six stages. First, subjects complete a math and science
test.* Second, we elicit subjects’ 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 subjects’ uninformed self-evaluations via 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 sub-
jects about how many questions they actually got right on the test. Fifth, we elicit subjects’
informed self-evaluations via the same four questions that ask them to provide subjective
evaluations of their performance. Finally, as is common in experimental economics, we ask
subjects to complete a survey at the end of our study that gathers demographic information,
including on gender identity, which allows us to classify subjects as either male, female, or
gender diverse.

In our Student Study, gender diverse students perform roughly equivalent to male students
on the math and science test. Nonetheless, when we compare gender diverse to equally
performing male students, we observe large gender minority gaps. Our measure of confidence
reveals that gender diverse students believe that they got fewer questions right on the math
and science test than equally performing male students. Gender diverse students also provide
less favorable self-evaluations about their performance on the math and science test than
equally performing male students. They indicate less agreement with the statement that they
“performed well” on the test, they report being less inclined to take a class that involves
the math and science topics covered on the test, and they believe they would be less likely
to succeed in such a class. These differences in self-evaluations persist when students are
informed about how many questions they actually got right on the test. These gender
minority gaps are robust to different ways that we can classify gender diverse students. The

gender minority gaps are also sizable; they are consistently larger than the gender gaps in

3This recruitment procedure was pre-registered on AsPredicted (#136119) which can be accessed here:
https://aspredicted.org/2FW _Z5H. For more details of our pre-registration and our recruitment protocol,
see Section 2.2 and Footnote 9.

4Following 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 Punécohaft, 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)—our primary
analysis involves the subjects who are assigned to complete a math and science test. This includes all of
the subjects in the Student Study and half of the subjects in the Adult Study. To allow us to explore gender
differences across domains, our Adult Study randomizes subjects to either take a math and science test or a
verbal test.


https://aspredicted.org/2FW_Z5H

confidence and in self-evaluations we find between male and female students.

In our Adult Study, gender diverse subjects perform better than male and female subjects.
Nonetheless, when we compare gender diverse adults to equally performing male adults, we
again observe large gender minority gaps. Gender diverse adults display less confidence
(i.e., believe that they got fewer questions right on the test) and provide less favorable self-
evaluations about their performance on the test than equally performing male adults. These
gender minority gaps are comparably sized to the gender gaps between male and female
adults that we see in our data.

The main contribution of this paper is studying the confidence and self-evaluations of
gender diverse individuals and identifying gender minority gaps in these traits. Overall, we
find that in the math and science domain—across both students and adults—gender diverse
individuals are less confident and provide less favorable self-evaluations than equally per-
forming male subjects (despite performing as well or better than male subjects on average).
These gender minority gaps are robust and as large, or larger, than the magnitudes of the
gender gaps between men and women that we observe.

It is interesting to reflect on whether we should “expect” gender minority gaps. In line
with prior evidence that identifies gender gaps between women and men in confidence and
self-evaluations in math and science domains, it could be that we should also expect similar
gaps between gender diverse individuals and men because gender diverse individuals are
part of a marginalized group, and marginalized groups often display lower confidence than

® On the other hand, self-identifying as gender diverse means rejecting

majority groups.
society’s imposed gender identity classification and perhaps subjecting oneself to additional
discrimination, so gender diverse individuals could be even more confident than men. In
addition, not only is there no prior work on the confidence and self-evaluations of gender
diverse individuals, we note that there is very limited research on gender minorities in the
economics literature overall. This paucity arises even though gender minorities represent
an increasing share of the population and even though the small body of work that does
exist finds that, compared to the general population, gender minorities have significantly
worse economic outcomes (Badgett, Carpenter and Sansone, 2021; Carpenter, Eppink and
Gonzales, 2020; Carpenter, Lee and Nettuno, 2022), are more likely to be unemployed and
to be in low-income households and less likely to have health insurance coverage (Badgett,
Carpenter and Sansone, 2021), and have worse educational outcomes (Meyer et al., 2017;
Downing and Przedworski, 2018; Sansone, 2019). We thus hope that this paper will help

open the door to a new set of future work on gender that aims to better understand the

®While we focus on gender minorities, see Aksoy and Chadd (2023) for a discussion on this within the
context of sexual minorities.



beliefs and traits of gender diverse individuals, rather than just men and women.

We see many avenues for such future work, which we discuss in more detail in Section
5. Additional results from our study allow us to push forward on two particularly promising
avenues that we mention here.

First, motivated by prior work on how certain behavioral traits (such as competitiveness,
confidence, and self-evaluations) that differ by gender can predict educational and labor
market outcomes (Buser, Niederle and Oosterbeek, 2014; Chen, Grove and Hussey, 2017;
Reuben, Wiswall and Zafar, 2017; Risse, Farrell and Fry, 2018; Kamas and Preston, 2018), we
collected additional data on academic performance from our student sample 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 the academic year of our study and the academic year after
it. Future work might explore the potential connections between gender minority gaps in
confidence and self-evaluations and various educational and labor market outcomes.

Second, motivated by the literature that shows how gender differences between men
and women can be domain specific (Giinther et al., 2010; Shurchkov, 2012; Coffman, 2014;
Coffman, Flikkema and Shurchkov, 2019; Dreber, von Essen and Ranehill, 2014; Bordalo
et al., 2019; Coffman, Collis and Kulkarni, 2019; Atwater and Saygin, 2020), we randomize
a set of our adult subjects to take a verbal test rather than a math and science test. When
we switch from a math and science domain, which is typically considered male-typed, to a
verbal test, which is typically considered less male-typed, the gender minority gaps shrink
dramatically and almost all go away. Thus, the gender minority gaps we document appear
to be domain specific. Future work might investigate why gender minority gaps arise in some
settings and not others. Indeed, as an important factor for future work to consider, we note
that gender diverse individuals might be less impacted by gender-based norms, which makes

it hard to predict how they would behave in male-typed or female-typed domains.

2  Design

We run two studies to explore the confidence and self-evaluations of gender diverse indi-
viduals. The first study, the Student Study, run through a partnership with the Character
Lab Research Network (CLRN), recruited student subjects and is described in Section 2.1.
The second study, the Adult Study, recruited adult subjects on Prolific, an online labor mar-

ket platform, and is described in Section 2.2. Additional details, including screenshots of



both studies, can be found in Appendix C.

2.1 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. The student subjects agreed to participate in a short
study during the school day.® 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.” 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 provided at the end of our
study to generate new results on gender diverse individuals. Furthermore, for this paper,
we gathered supplementary data on academic performance from our student sample during
the academic quarter in which they participated in our study and the subsequent seven
academic quarters. This supplementary data allows us to explore the correlation between
our confidence and self-evaluation measures and student GPAs, which we do in Section 4.8

The student study had six stages. First, students were asked to answer 10 math and
science questions from the Armed Services Vocational Aptitude Battery. Each question
appeared on a separate page, and students had 30 seconds to answer each question (see

Appendix Figure C.2 for an example question). We requested that students try their best

6The 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).

"That the gender gaps in Exley and Kessler (2022) are found to be roughly identical with and without
incentives to self-promote help to mitigate potential concerns about the lack of monetary incentives in the
student study.

8This 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).


https://clrn.characterlab.org/resources/publishing-and-promotion#how-should-i-describe-character-lab-research-network-in-my-manuscript-s-methods-section
https://clrn.characterlab.org/resources/publishing-and-promotion#how-should-i-describe-character-lab-research-network-in-my-manuscript-s-methods-section

when answering, but there were no financial incentives in the study (see footnote 7).

Second, we elicited each student’s belief about their absolute performance on the test
by asking them how many questions out of 10 they think they got right. This gives us a
measure of their confidence in their absolute performance.

Third, we elicited each subject’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, subjects were 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, subjects were asked to indicate their agreement—on a scale from 0
(entirely disagree) to 100 (entirely agree)—with various statements. In the performance
question, subjects were asked to indicate their agreement with “I performed well on the
test.” In the willingness question, subjects 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, subjects were asked to indicate their agreement with “I would
succeed in a class that involves topics like those covered on the test.”

Fourth, we informed subjects of how many questions they got right on the test and then
required them to correctly report back that number. By informing participants about their
absolute performance, we mechanically closed any gap in beliefs about absolute performance
once we condition on subjects having the same score, which we do in our regression analysis.

Fifth, we elicited subjects’ informed self-evaluations by asking the same set of questions
they were asked before they received information about their performance.

Sixth, we asked subjects to complete a short follow-up survey to gather demographic
information, including a question about their gender where participants select “male,” “fe-
male,” 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 3.1), we use
these responses to classify subjects by gender and to identify the students who are gender

diverse. Figure C.7 shows specifically how we ask subjects to self-report their gender.

2.2  Adult Study

To further explore the behavior of gender minorities, in June and July of 2023 we had
1,494 subjects from Prolific complete our adult study. Since gender minorities constitute
such a small share of the adult population in the U.S., we implemented a pre-registered
stratified recruitment protocol to recruit a relatively large number of gender minorities from
the Prolific platform.

Specifically, we used two screener questions that Prolific asks of its users, which allowed



us to identify—and target for recruitment—potential subjects who we believed to be (1)
cis-gender females, (2) cis-gender males, and (3) gender diverse individuals. In particular,
we used the “Sex” and “Cisgender and Transgender” screener questions on Prolific. 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.” We recruited 500 subjects who answered “Female”
to the “Sex” screener and “No” to the “Cisgender and Transgender” screener. Similarly,
we recruited 500 subjects who answered “Male” to the “Sex” screener and “No” to the
“Cisgender and Transgender” screener. Finally, we recruited 500 subjects who answered
“Yes” to the “Cisgender and Transgender” screener.” All participants were recruited to take
part in a 20-minute study with a $4 completion fee and had the possibility of earning a bonus
payment.

The adult study also proceeded in six stages. First, adult subjects answered 20 test
questions and were told they would receive 5 cents for each correct answer on the test if the
first part of the study was chosen to determine bonus payments (otherwise they received 25
cents as a bonus payment). Second, we collected each subject’s belief about their absolute
performance by asking how many questions out of 20 they thought they answered correctly.
Third, we elicited self-evaluations: the performance-bucket and performance self-evaluation
questions were the same as in the student study, but we changed the willingness and success
questions to better suit our adult population. Specifically, for the willingness question, we
asked subjects 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, we asked subjects
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.” Fourth, we informed subjects about how many questions

9As explained in our pre-registered recruitment plan, our initial goal was to recruit 600 participants in
each of the three gender categories. Since there are many more participants who answer “No” than “Yes”
to the “Cisgender and Transgender” screener, we expected that it would be much more difficult to recruit
individuals in the third group. In order to ensure we were collecting data across all three groups at similar
times, we recruited 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 subjects 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 subjects. 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 subjects, it took roughly three days to recruit 100 subjects who had answered “Yes” to
the “Cisgender and Transgender” screener. As a result, we recruited 1,500 subjects on Prolific and ended
up with 1494 completed responses. In addition, as is typical in online studies, we restricted recruitment
to subjects who were U.S. nationals who had completed at least 100 prior submissions with at least a 95%
approval rate.



they answered correctly on the test. Fifth, we elicited self-evaluations again. Finally, we
asked a demographic survey and adopted the gender question proposed by Miller and Willson
(2022), which allows participants to choose all applicable options from the following: “Male,”
“Female,” or “Transgender, non-binary, or another gender.”!? As explained in greater detail
below (see Sections 3.2 and 3.3), we use these responses to classify individuals as gender
diverse. Figure C.18 shows how we asked adult subjects to self-report their gender.

An additional and important difference between the adult study and the student study is
that—because we were interested in exploring how gender differences looked across domains
and because we expected we could recruit enough gender diverse individuals to have the
power to do so—we randomized subjects to either a math and science quiz (i.e., the Math
version of our adult study) or to a word knowledge quiz (i.e., the Verbal version of our adult
study). In the Math version, we asked subjects 20 math and science questions from the
Armed Services Vocational Aptitude Battery. In the Verbal version, we asked subjects 20
word knowledge questions from the Armed Services Vocational Aptitude Battery. Subjects
had 30 seconds to answer each question in the Math version and 15 seconds in the Verbal

version. Appendix Figures C.10 and C.11 provide example questions from each study version.

3 Results

We first present results from the student study, in Section 3.1. We then present the
results from the adult study separately for those who participated in the Math version, in
Section 3.2, and for those who participated in the Verbal version, in Section 3.3.

In each section, we first show the performance of gender diverse subjects, male subjects,
and female subjects. To explore the possibility of gender minority gaps, we compare the
confidence and self-evaluations of equally performing gender diverse and male subjects. In
these analyses, we always include dummies for each performance level to ensure we are
comparing equal performers. In each section, we also look for gender gaps in confidence
and self-evaluations by comparing equally performing male and female subjects. Finally, we
benchmark the size of any gender minority gap we observe to the size of any gender gap we

observe in our data.

0Following 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.



3.1 Student Study

A total of 10,807 students completed our 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.!* 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).!?

We compare gender diverse students to those who identify as male and find large gender
minority gaps.'®> We then compare female students to male students and find gender gaps,
replicating prior work. We also show tests comparing gender diverse students to female
students, revealing that the gender minority gaps (between male and gender diverse students)
we observe in the student study are consistently larger than the gender gaps (between male

and female students) that we observe in this setting.
3.1.1 Performance and Confidence in the Student Study

We first examine student performance on the math and science test. 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.

Column (1) of Table 1 presents regression results of the performance while controlling
for year in school fixed effects (i.e., dummy variables for being in 6th grade, 7th grade,
etc.) and school fixed effects (i.e., a dummy variable for each school in the data). The
coefficient estimates on Gender Diverse compares gender diverse students to male students,
the coefficient estimate on Female compares female students to male students. At the bottom
of the table, we report the coefficient difference between gender diverse and female students
along with its corresponding p-value for a two-sided t-test of the difference in coefficient
estimates. The regression results confirm that gender diverse students perform similarly to

male students and better than female students.

"The 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.)

12Some 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 data. As described in Section 2.2, we changed the way we
identified gender diverse subjects in our adult study to ensure we could identify transgender individuals as
gender diverse in the adult study.

13GSection 3.1.3 describes robustness tests showing that we replicate our main findings using alternative
classifications of gender diverse students.



Table 1: Performance and Beliefs in the Student Study

Performance Belief Belief-Performance

(1) (2) (3)

Gender Diverse -0.06 -1.471%* -1.471%*
(0.16) (0.21) (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 (= Gender Minority Gap — Gender Gap)
Difference 0.40 -0.39 -0.61
p-value 0.01 0.06 0.01
Year in School FEs Yes Yes Yes
School FEs Yes Yes Yes
Performance FEs No Yes No
10779 10779 10779

*p < 0.10, ** p < 0.05, *** p < 0.01. SEs are robust and clustered at the subject level. Results
are from OLS regressions of the dependent variable noted in the column. Performance is the
number of questions that the subject answered correctly on the math and science test. Belief is
the number of questions the subject believe that they answered correctly out of the 10 questions on
the test. Belief-Performance is a subject’s belief minus their actual performance. Gender Diverse
is an indicator for the subject selecting other when asked about their gender and identifies the
“gender minority gap.” Female is an indicator for the subject selecting female when asked about
their gender and identifies the “gender gap.” Difference is the difference between the Female and
Gender Diverse coefficient estimates, which is thus equivalent to the difference between the gender
minority gap and the gender gap, and p-value presents the corresponding p-value for a two-sided
t-test of these two coefficient estimates. Male Average is the average of the dependent value for
subjects selecting male when asked about their gender. Year in School FE and School FEs are
dummies for each subject’s year in school (e.g., 6th grade, 7th grade, etc.) and school, respectively.
Performance FEs are dummies for each possible number of questions a subject got right out of the
10 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 student’s belief minus actual performance. The analysis excludes the 28 subjects who
selected other and provided an offensive response when asked about their gender and presents
results from the remaining 10,779 subjects.

Despite performing similarly to male students and better than female students, gender
diverse students have the most pessimistic beliefs about their absolute performance. Gender
diverse students believe they answered an average of 5.21 questions correctly; female students

believe they answered 5.39 questions correctly; and male students believe they answered 6.65

questions correctly.

Columns (2) and (3) of Table 1 examine beliefs while controlling for performance. Col-

umn (2) examines beliefs while including performance fixed effects (i.e., comparing equally

performing male, female, and gender diverse students). Column (3) examines an individual-

10



level variable of beliefs about performance minus actual performance.

Column (2) shows that, controlling for performance, gender diverse students believe they
answered 1.41 fewer questions correctly than equally performing male students, revealing a
gender minority gap in confidence. In addition, female students believe they answered 1.03
fewer questions correctly than equally performing male students, which replicates gender
gaps in confidence between men and women that are typical of male-typed tasks. The
Difference and p-value rows of the table report —0.39 and p = 0.06, highlighting that the
gender minority gap in confidence is larger than the gender gap in confidence between male
and female students.

Column (3) explores the difference between a student’s belief and the student’s actual
performance. These results reveal that, relative to their true performance, gender diverse
students on average believe they answered 1.41 fewer questions correctly than male students,
which again reveals a gender minority gap in confidence. In addition, relative to their true
performance, female students believe they answered 0.80 fewer questions correctly than male
students, which again replicates a gender gap in confidence between men and women that
are typical of male-typed tasks. The Difference and p-value rows of the table report —0.61
and p < 0.01, highlighting that this gender minority gap in confidence is larger than this
gender gap in confidence between male and female students.

The results in Column (3) also make clear the extent to which students (in)correctly
estimate their performance. In particular, these results reveal that, on average, male students
significantly overestimate their performance by 0.74 questions (see Male Average, p < 0.01),
female students directionally but do not significantly underestimate their performance by
0.06 (0.74—0.80 questions, p = 0.12), and gender diverse students significantly underestimate
their performance by 0.67 questions (0.74 — 1.41 questions, p < 0.01). To complement
these average estimates, Figure 1 shows the CDF's of these differences between beliefs and
performance for the three groups and confirms that nearly the entire distribution is shifted

to the left for the gender diverse students.
Result 1 (Beliefs about Absolute Performance in the Student Study) There are gender

minority gaps in confidence. Gender diverse students are less confident than male

students.
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Figure 1: Belief-Performance Distributions in the Student Study
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Graph shows CDFs for Belief-~Performance, the number of questions a participant believes they answered
correctly minus the number of questions a participant answered correctly. Positive responses suggest over-
confidence while negative numbers suggest underconfidence.

3.1.2 Self-Evaluations in the Student Study

Next, we turn to self-evaluations that students provided as part of our experiment. Panel
A of Table 2 presents regression results on students’ uninformed self-evaluations and Panel
B presents results on students’ informed self-evaluations (i.e., after they were told how many
questions they answered correctly on the test).

We start by considering students’ uninformed self-evaluations in Panel A of Table 2.
Column (1) presents results for the performance question that asked students to indicate
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 students provide self-evaluations
that are 17.46 points lower on average than those provided by male students, corresponding
to an average self-evaluation provided by gender diverse students that is 26.3% lower than
the average male self-evaluation. This gender minority gap is 6.49 points larger than the
gender gap observed between equally performing male and female students, which is 10.97
points.

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

that asked students to indicate how well they think they performed on the test on a seven-
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Table 2: Uninformed and Informed Self-Evaluations in the Student Study

Performance  Performance-  Willingness Success
Bucket

(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%* -4.277* -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™* -2.947* -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 =717 -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 10779 10779 10779 10779

*p < 0.10, ** p < 0.05, *** p < 0.01. SEs are robust and clustered at the subject level. 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 noted in the column. See Table 1
for definitions of the independent variables, Difference 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.

point Likert scale. The average response provided by gender diverse students is 0.75 points
(16.0%) lower than the average response of equally performing male students. This gender
minority gap is 0.23 points larger than the gender gap observed between equally performing
male and female students, which is 0.52 points.

Column (3) of Panel A of Table 2 presents results for the willingness question that asked
students to indicate their agreement on a scale from 0 (entirely disagree) to 100 (entirely

agree) with “I would choose to take a class that involves topics like those covered on the
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test.” The average response provided by gender diverse students is 9.62 points (17.0%) lower
than those provided by male students. This gender minority gap is 5.35 points larger than
the gender gap observed between equally performing male and female students, which is 4.27
points.

Column (4) of Panel A of Table 2 presents results for the success question that asked
students to indicate their agreement on a scale from 0 (entirely disagree) to 100 (entirely
agree) with “I would succeed in a class that involves topics like those covered on the test.”
The average response provided by gender diverse students is 16.09 points (23.5%). This
gender minority gap is 8.60 points larger than the gender gap observed between equally
performing male and female students, which is 7.48 points.

Appendix Figure B.1 shows CDF's 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 (Uninformed Self-Evaluations in the Student Study) There are gender mi-
nority gaps in self-evaluations. Gender diverse students provide worse self-evaluations

of their performance on a math and science test than equally performing male students.

One might wonder whether the gender minority gaps in self-evaluation reflect the fact
that gender diverse students also believe they answered fewer questions correctly on the test.
To investigate this possibility, we tell students 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 results about informed self-evaluations are presented in Panel B of Table 2. Simi-
lar to the uninformed self-evaluations, we again see that gender diverse students’ informed
self-evaluations are significantly and substantially lower than their male peers. Looking at
Columns (1), (3), and (4) of Panel B of Table 2, where subjects were asked to indicate
their agreement with each of the corresponding statements from 0 to 100, we see that the
average responses submitted by gender diverse students are 13.61 points (29.7%) lower for
the performance question, 11.94 points (23.3%) lower for the willingness question, and 17.34
points (30.1%) lower for the success question relative to equally performing male students.
For the seven-point Likert-scale question in Column (2), we similarly see that gender di-
verse students provide 0.54 points (15.0%) lower self-evaluations compared to their male
counterparts. These gender minority gaps are all statistically significantly larger than the

corresponding gender gaps between male and female students.'* Appendix Figure B.4 shows

l4Relative to equally performing male students, female students’ average responses are 6.44 points (14.1%)
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CDFs of the responses to each of the four informed self-evaluation questions. As above,
however, differences in the distribution of responses may be harder to interpret because they

do not account for underlying differences in performance between the groups.

Result 3 (Informed Self-Evaluations in the Student Study) Even after students are
informed of how many questions they got correct, the gender minority gaps in self-
evaluation persist. Gender diverse students provide worse self-evaluations of their

performance on a math and science test than equally performing male students.
3.1.3 Robustness in the Student Study

The gender minority gaps in confidence and in self-evaluation we identify are robust to
different ways of identifying students as gender diverse. Appendix Table A.1 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)
to show that our results are not sensitive to dropping these students.

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

15

text box as explicitly gender diverse.> 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 subjects 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

lower for the performance question, 0.26 points (7.2%) lower for the performance-bucket question, 2.94 points
(5.7%) lower for the willingness question, and 5.34 points (9.3%) lower for the success question.

15Most 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.
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“Prefer not to say” (for more details, see Appendix Table A.1).

Appendix Tables A.2—-A .4 replicate the analysis conducted in Tables 1 and 2, showing
results for each of the four sets of robustness tests. The results identified in Sections 3.1.1
and 3.1.2 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, even larger than the

corresponding gender gaps we see when we compare responses of male and female students.'6

3.2 Adult Study, Math Version

A total of 746 subjects completed the Math version of our Adult Study run on Prolific in
June and July of 2023. On our demographic 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.!” Our data analysis and presentation of these data follow the same
structure as the student study results in Section 3.1. We first present results on performance

and confidence followed by results on uninformed and informed self-evaluations.
3.2.1 Performance and Confidence in the Adult Study, Math Version

Gender diverse subjects got an average of 12.51 questions correct out of 20. This perfor-
mance is better than male subjects who got an average of 11.43 questions correct. Both of
these performances are better than the performance of female subjects, who got an average
of 10.25 questions correct. Column (1) of Table 3 presents regression results of performance
and shows that these differences are statistically significant.

Despite outperforming men, gender diverse subjects believe they answered fewer ques-
tions correctly than male subjects. Gender diverse subjects believe they answered 9.56 ques-
tions correctly while male subjects believe they answered 10.30 questions correctly. Female
subjects believe they answered 7.58 questions correctly.

Columns (2) and (3) of Table 3 compare these belief measures while controlling for per-
formance. Column (2) examines beliefs while including performance fixed effects (i.e., com-
paring equally performing male, female, and gender diverse subjects). Column (3) examines

an individual-level variable of beliefs about performance minus actual performance.

16Tn 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
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).

17Specifically, 122 subjects only selected “Transgender, non-binary, or another gender,” 27 subjects selected
“Transgender, non-binary, or another gender” and “Male,” 19 subjects selected “Transgender, non-binary,
or another gender” and “Female,” and 1 subject selected “Male” and “Female.”
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Table 3: Performance and Beliefs in the Adult Study, Math Version

Performance Belief Belief-Performance
(1) (2) (3)

Gender Diverse 1.08*** -1.45%** -1.82%**

(0.30) (0.30) (0.31)
Female -1.18** -1. 75 -1.54*

(0.27) (0.30) (0.29)
Male Average 11.43 10.30 -1.14
Gender Diverse — Female (= Gender Minority Gap — Gender Gap)
Difference 2.26 0.31 -0.28
p-value <0.01 0.34 0.38
Performance FEs No Yes No
N 746 746 746

*p < 0.10, ** p < 0.05, *** p < 0.01. SEs are robust and clustered at subject level. Results
are from OLS regressions of the dependent variable noted in the column. Performance is the
number of questions that the subject answered correctly on the math and science test. Belief is
the number of questions the subject believe that they answered correctly out of the 20 questions on
the test. Belief-Performance is a subject’s belief minus their actual performance. Gender Diverse
is an indicator for the subject selecting “Transgender, non-binary, or another gender” or multiple
options, when asked about their gender. Female is an indicator for the subject selecting only
female when asked about their gender. Male Average is the average of the dependent value for
subjects 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 subject 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 subject’s
belief minus actual performance.

Column (2) shows that, controlling for performance, gender diverse subjects believe they
answered 1.45 fewer questions correctly than equally performing male subjects, revealing a
gender minority gap in confidence. Female subjects believe they answered 1.75 fewer ques-
tions correctly than equally performing male subjects, revealing a gender gap in confidence.
The gender minority gap and the gender gap are comparably sized and not statistically
significantly different (p = 0.34).

Column (3) explores the difference between a subject’s belief and the subject’s actual
performance, calculated for each individual. In this case, we find that male subjects are
underconfident: they underestimate their performance by 1.14 questions (see Male Average).
Gender diverse subjects are less confident than male subjects (p < 0.01); on average, gender
diverse subjects underestimate their performance by 2.95 questions, again revealing a gender

minority gap in confidence. On average, female subjects underestimate their performance by
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2.68 questions, again revealing a gender gap in confidence. As before, the gender minority
gap and the gender gap are comparably sized and not statistically significantly different
(p =0.38).

Figure 2 shows the CDFs of these differences between beliefs and performance for the
three groups and confirms that nearly the entire distribution is shifted to the left for the

gender diverse subjects (and female subjects) relative to male subjects.

Result 4 (Beliefs about Absolute Performance in the Adult Study, Math Version)
There is a gender minority gap in confidence. Gender diverse adults are less confident

than male adults.

Figure 2: Belief-Performance Distributions in the Adult Study, Math Version
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Graph shows CDFs for Belief-Performance, the number of questions a participant believes they answered
correctly minus the number of questions a participant answered correctly. Positive responses suggest over-
confidence while negative numbers suggest underconfidence.

3.2.2 Self-Evaluations in the Adult Study, Math Version

Panel A of Table 4 presents regression results on subjects’ uninformed self-evaluations.
Panel B presents results on subjects’ informed self-evaluations (i.e., after they were told how
many questions they answered correctly on the math and science test).

The results from Panel A of Table 4 suggest a similar pattern in self-evaluations as seen in
beliefs about absolute performance. Gender diverse subjects provide self-evaluations that are

less positive than equally performing male subjects. Across all four columns of Panel A, the
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Table 4: Uninformed and Informed Self-Evaluations in the Adult Study, Math Version

Performance  Performance-  Willingness Success
Bucket

(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 < 010, ™ p < 0.05, ** p < 0.01. SEs are robust and clustered at the subject level. Results are
from OLS regressions of a subject’s response to the uninformed (elicited before the subject learns their
test performance) (Panel A) and informed (Panel B) self-evaluation noted in the column. See Table 3 for
definitions of the independent variables, Difference and Performance FEs.

coefficient on Gender Diverse is statistically significantly negative and sizable. In column (1),
the coefficient is —9.11, indicating that, when asked to indicate agreement with the statement
“I performed well on the test,” gender diverse subjects report self-evaluations that are 18.4%
lower than equally performing male subjects, whose average is 49.55. Similar patterns arise
in the other columns, with gender diverse subjects providing self-evaluations that are 11.8%
to 35.3% lower than the average self-evaluations of male subjects. The coefficient on Female
is also statistically significantly negative in all four columns, revealing a gender gap in self-
evaluations and replicating prior work. Across all specifications, the gender minority gap
and the gender gap are similarly sized and never statistically significantly different (p ranges

from 0.76 to 0.95 across the four self-evaluation measures).
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Result 5 (Uninformed Self-Evaluations in the Adult Study, Math Version) There
are gender minority gaps in self-evaluation. Gender diverse adults provide worse self-
evaluations of their performance on a math and science test than equally performing

male adults.

Panel B of Table 4 shows the self-evaluations after subjects have been told how many
questions they answered correctly on the test. Even after adult subjects are told how many
questions they answered right, a gender minority gap persists, albeit to a somewhat muted
degree. We see the gender minority gap with directionally negative coefficients on Gender
Diverse in all four columns; results are statistically significant in three out of the four
columns and close in the remaining column (p = 0.10 in column (1)). Again, we find negative
and statistically significant coefficients on Female, replicating gender gaps in informed self-
evaluations found in prior work. As with uniformed self-evaluations, the gender minority
gap and the gender gap are similarly sized in all specifications (p ranges from 0.20 to 0.95
across the four self-evaluation measures).

Comparing results from Panel A to Panel B, the negative coefficients on Gender Diverse
are smaller for the two self-evaluation questions specifically about prior performance (i.e.,
the Performance and Performance-Bucket questions in columns (1) and (2), respectively)
than they were in the corresponding columns of Panel A. This latter result is consistent with
some of the gender minority gap reflecting differences in beliefs about absolute performance

on the test.

Result 6 (Informed Self-Evaluations in the Adult Study, Math Version) Even after
adults are informed of how many questions they got correct, the gender minority
gaps in self-evaluation persist. Gender diverse adults provide significantly worse self-
evaluations of their performance on a math and science test than equally performing

male adults.

3.3 Adult Study, Verbal Version

A total of 748 subjects completed the Verbal version of our adult study 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.'® Again, we first present results on performance and confidence

followed by results on uninformed and informed self-evaluations.

18Specifically, 110 subjects only selected “Transgender, non-binary, or another gender,” 22 subjects selected
“Transgender, non-binary, or another gender” and “Male,” 27 subjects selected “Transgender, non-binary,
or another gender” and “Female,” and 2 subjects selected “Male” and “Female.”
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3.3.1 Performance and Confidence in the Adult Study, Verbal Version

Table 5: Performance and Beliefs in the Adult Study, Verbal Version

Performance Belief Belief-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 0.95 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 subject level. Results are
from OLS regressions of the dependent variable noted in the column. See Table 3 for definitions
of the independent variables, Difference and Performance FEs. The only difference between Table
3 and this table is that this table presents data from the Verbal version.

Gender diverse subjects got an average of 12.45 questions correct out of 20. This perfor-
mance is better than female subjects who got an average of 11.25 questions correct. Both
of these performances are better than the performance of male subjects, who got an average
of 10.58 questions correct. Column (1) of Table 5 presents regression results of performance
and shows that these differences are statistically significant.

Columns (2) and (3) of Table 5 analyze beliefs about performance. Column (2) examines
beliefs while including performance fixed effects (i.e., comparing equally performing male,
female, and gender diverse subjects). Column (3) examines an individual-level variable of
beliefs about performance minus actual performance.

Column (2) shows that gender diverse subjects believe they answered 0.10 fewer questions
correctly than equally performing male subjects. This difference is not statistically significant
and small in magnitude, thus revealing no evidence for a gender minority gap. Female
subjects believe they answered 1.05 fewer questions correctly than equally performing male
subjects, evidence of a gender gap in confidence on the verbal test.

Column (3) explores the difference between a subject’s belief and their actual perfor-
mance, calculated for each individual. In this case, we find that male subjects are slightly
overconfident: they overestimate their performance by 0.50 questions (see Male Average).

On this measure, gender diverse subjects are less confident than male subjects, evidence of
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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

19 We also see that female subjects are less confident than male subjects

Verbal version.)
with this measure, evidence of a gender gap in confidence in this setting. Figure 1 shows the

CDF's of these differences between beliefs and performance for the three groups.

Result 7 (Beliefs about Absolute Performance in the Adult Study, Verbal Version)
We find limited evidence of a gender minority gap in confidence among adults on a

verbal test.

Figure 3: Belief-Performance Distributions in the Adult Study, Verbal Version
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Graph shows CDFs for Belief-Performance, the number of questions a participant believes they answered
correctly minus the number of questions a participant answered correctly. Positive responses suggest over-
confidence while negative numbers suggest underconfidence.

19We 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 3 and 5; the gender minority gap we observe in the
Verbal version is smaller than the corresponding gender minority gap we see in the Math version (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 Math versions of the study (across Tables 3 and 5 and across
Tables 4 and 6)—the coefficient on Gender Diverse is always at least directionally smaller in magnitude in
the Verbal version (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.
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3.3.2 Self-Evaluations in the Adult Study, Verbal Version

Panel A of Table 6 presents regression results on subjects’ uninformed self-evaluations
about the verbal test and Panel B presents results on subjects’ 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 ver-
bal test are statistically indistinguishable between gender diverse subjects and equally per-
forming male subjects. Meanwhile, female subjects have worse self-evaluations than equally
performing male subjects 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 8 (Uninformed Self-Evaluations in the Adult Study, Verbal Version) We find

no evidence of a gender minority gap in self-evaluation among adults on a verbal test.

Panel B of Table 6 shows the self-evaluations after subjects 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 subjects and
male subjects. Female subjects again have worse self-evaluations than equally performing

male subjects across all four questions.

Result 9 (Informed Self-Evaluations in the Adult Study, Verbal Version) Even after
adults are informed of how many questions they got correct, we still find no evidence

of a gender minority gap in self-evaluation among adults 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
5 and in columns (1) and (2) but not (3) and (4) of Table 6). 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, 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.?’

200f 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 Math versions of the study—the
gender gap is directionally smaller in the Verbal version in 8 of the 10 tests and significantly smaller in 4 of
those tests. The gap is never significantly larger in the Verbal version. (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 6: Informed and Uninformed Self-Evaluations in the Adult Study, Verbal Version

Performance  Performance-  Willingness Success
Bucket

(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** -8.347*
(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 <010, ** p < 0.05, *** p < 0.01. SEs are robust and clustered at the subject level. Results are
from OLS regressions of a subject’s response to the uninformed (elicited before the subject learns their
test performance) (Panel A) and informed (Panel B) self-evaluation noted in the column. See Table 4 for
definitions of the independent variables, Difference and Performance FEs. The only difference between
Table 4 and this table is that this table presents data from the verbal test.

4 Predicting Academic Performance with Confidence

and Self-Evaluations

An additional benefit of our partnership with the Character Lab Research Network
(CLRN) is that CLRN was able to give us access to administrative data on student per-
formance that we can link to the responses in our student study, which allows us to explore
how responses to our confidence and self-evaluation questions correlate with academic per-
formance.

Table 7 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
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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).?! 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
that even informed self-evaluations have predictive power. Appendix Table A.5 follows Table
7 but shows regressions of Math GPA in each quarter, rather than overall GPA. Results are

qualitatively very similar.??

Result 10 (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.

2INot 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).

22While 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 A.6 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.

25



Table 7: 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***
(0.046) (0.047) (0.047) (0.048) (0.046) (0.048) (0.051)

Panel B: X = Uninformed Performance Self-Evaluations (0-100)
X 0.028*** 0.033*** 0.031*** 0.030*** 0.023*** 0.026*** 0.028***
(0.004)  (0.004) (0.004) (0.004) (0.004) (0.004) (0.005)

0.175%**
(0.053)

0.028"**
(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*"*
(0.085) (0.088) (0.087) (0.088) (0.084) (0.088) (0.097)

Panel D: X = Uninformed Willingness Self-Evaluations (0-100)
X 0.014*** 0.019*** 0.017*** 0.017*** 0.013*** 0.014*** 0.016***
(0.003)  (0.003) (0.003) (0.003) (0.003) (0.003) (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***
(0.004) (0.004) (0.004) (0.004) (0.003) (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***
(0.004)  (0.004) (0.004) (0.004) (0.003) (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**
(0.066) (0.069) (0.069) (0.071) (0.067) (0.071) (0.077)

Panel H: X = Informed Willingness Self-Evaluations (0—100)
X 0.019*** 0.021*** 0.020*** 0.019*** 0.015*** 0.017*** 0.017***
(0.003)  (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Panel I: X = Informed Success Self-Evaluations (0-100)
X 0.027*** 0.028*** 0.026*** 0.027*** 0.018*** 0.020*** 0.019***
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.004)

0.419***
(0.099)

0.017%*
(0.004)

0.029%**
(0.004)

0.008*
(0.004)

0.077
(0.081)

0.019%**
(0.004)

0.022**
(0.004)

N 10590 10569 10435 9781 7614 7619 7469

7316

*p <010, ** p < 0.05, *** p < 0.01. SEs are robust and clustered at the subject
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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5 Discussion

We document gender minority gaps in confidence and self-evaluation. In our student
study, gender diverse middle and high school students believe they answered fewer ques-
tions correctly and provide less favorable self-evaluations about their performance on a math
and science test than equally performing male peers. These gender minority gaps in self-
evaluation stay large and significant even after we inform students about how many questions
they actually answered correctly on the test. In the student study, we also observe gender
gaps between men and women in confidence and self-evaluations; the gender minority gaps
are even larger than the gender gaps we observe. In our adult study, we again find evi-
dence of gender minority gaps in confidence and self-evaluations on a math and science test,
which are a similar magnitude as the gender gaps we observe in that setting. Additional
results suggest that the domain of the task can impact gender minority gaps. In a verbal
test, we find little-to-no evidence that gender diverse adults were less confident or provided
more pessimistic self-evaluations than equally performing male adults. Finally, we find that
our measures of confidence and self-evaluation are highly predictive of current and future
academic performance among our student sample.

The results in our paper open up many important avenues for future work. For example,
future work may investigate the causes and consequences of gender minority gaps in confi-
dence and self-evaluation. In light of previous research on how gender norms between men
and women relate to a wide variety of outcomes (Bertrand, Kamenica and Pan, 2015; Dhar,
Jain and Jayachandran, 2022; Field et al., 2021; Pande and Roy, 2021; Jayachandran et al.,
2023), future work may investigate norms for gender minorities—which may be quite nu-
anced and certainly warrant more attention themselves—as well as the potential connection
between such norms and gender minorities’ confidence and self-evaluation.?®> In addition,
gender minority gaps may influence decisions made by gender minorities themselves (e.g.,
whether they enter a competition, enter a negotiation, apply for a job, etc.) as well as the
decisions made by others (e.g., whether they hire them, promote them, etc.).?* A related

question is when and whether gender minorities may benefit from—or perhaps alternatively

23Recent research documents differences in the treatment of gender minorities (Badgett, Carpenter and
Sansone, 2021) and the treatment of—as well as the views toward—gender minorities have been found
to be worse relative to sexual minorities (Lewis et al., 2017, 2022; Aksoy, Carpenter and Sansone, 2022).
Such differences in treatment may contribute to the evolution of differences in traits such as confidence and
self-evaluation.

24Indeed, prior work on gender differences between men and women suggests that even if well-intentioned
individuals become aware of a gender gap in how individuals evaluate their own performance, they may fail to
accurately account for it when reviewing such self-evaluations (Exley and Nielsen, 2023). Such patterns may
also arise for gender minority gaps. These patterns could also be exacerbated by underlying discrimination,
including the possibility of inaccurate beliefs as also documented in prior literature that focuses on comparing
men and women (Coffman, Exley and Niederle, 2021; Bohren et al., 2023).
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face backlash from—expressing higher levels of confidence or self-evaluation, which likely
also relates to the norms and culture of one’s environment. As shown in prior work on
gender-specific backlash (Riach and Rich, 2002; Bowles, Babcock and Lai, 2007; Rudman
and Phelan, 2008) and the potential cost of leaning-in (Exley, Niederle and Vesterlund, 2020),
it need not follow that higher levels of confidence and self-evaluations are optimal.

As suggested by the differences between the math and verbal versions of our adult study,
and the differing magnitudes of the gender minority gaps across our student and adult studies
in the math and science domain, the extent to which gender minority gaps exist may also
depend on the domain and on the population being considered. As the share of gender
minorities increases over time, it may naturally follow that the size of gender minority gaps
vary across generations. We hope future work investigates these possibilities and important
nuances.

Future work might also explore 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 Buser, Geijtenbeck and Plug, 2018; Aksoy and Chadd, 2023).
Relatedly, future work may consider intersectionality more broadly, such as the impact of
being a gender minority as well as being a member of other under-represented groups such

as those relating to sexual minorities.?

25 Considering 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 Tables

Table A.1: Sample and Variable Descriptions for Robustness Checks

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.” Faxplicitly Gender Diverse is
an indicator for a student who we classify as explicitly gender diverse.
Panel B thus excludes both the 28 students who provided an offensive
response and also excludes the 106 students who selected other but pro-
vided 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 A.2—-A 4.
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Table A.2: Performance Beliefs with Alternative Gender Classifications

Perf Belief Belief-Perf
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 subject level.
Results are from OLS regressions of the dependent variable noted in the column. See Table
1 tables notes and A.1 for more information about samples and variables used in each panel

and FEs.
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Table A.3: Uninformed Self-Evaluations with Alternative Gender Classifications

Performance Performance- Willingness  Success
Bucket
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 subject level. 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 1 notes for details on FEs and
see Appendix Table A.1 for more information about samples and variables used in each panel.
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Table A.4: Informed Self-Evaluations with Alternative Gender Classifications

Performance Performance- Willingness  Success

Bucket
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™** -2.775%** -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 -7.30 -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 subject level. 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 1 notes for details on FEs and
see Appendix Table A.1 for more information about samples and variables used in each panel.
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Table A.5: 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*** (.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 <010, ** p < 0.05, *** p < 0.01. SEs are robust and clustered at the subject
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).
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Table A.6: 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)
N 10590 10569 10435 9781 7614 7619 7469 7316
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
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)
N 10348 10272 10212 9577 7393 7383 7246 7075
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

*p < 0.10, ™ p < 0.05, ** p < 0.01. SEs are robust and clustered at the subject 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 1 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).

39



B Additional Figures

Figure B.1: CDFs for Uninformed Self-Evaluations in the Student Study

(a) Performance (b) Perf. Bucket (c¢) Willingness (d) Success
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Graphs show CDF's of responses to the question noted in each panel, elicited before performance information
is provided.

Figure B.2: CDFs for Uninformed Self-Evaluations in the Adult Study, Math Version
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Graphs show CDF's of responses to the question noted in each panel, elicited before performance information
is provided.
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Figure B.3: CDFs for Uninformed Self-Evaluations in the Adult Study, Verbal Version

(a) Performance (b) Perf. Bucket (c) Willing. to Apply (d) Success
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Graphs show CDF's of responses to the question noted in each panel, elicited before performance information
is provided.

Figure B.4: CDF's for Informed Self-Evaluations in the Student Study

(a) Performance (b) Perf. Bucket (c¢) Willingness (d) Success
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Graphs show CDF's of responses to the question noted in each panel, elicited after performance information
is provided.
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Figure B.5: CDFs for Informed Self-Evaluations in the Adult Study, Math Version

(a) Performance (b) Perf. Bucket (c) Willing. to Apply (d) Success
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Graphs show CDFs of responses to the question noted in each panel, elicited after performance information
is provided.

Figure B.6: CDF's for Informed Self-Evaluations in the Adult Study, Verbal Version
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Graphs show CDF's of responses to the question noted in each panel, elicited after performance information
is provided.
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C Experimental Instructions

C.1 Experimental Instructions for the Student Study

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 C.1 and an example of a question on the test
is displayed in Figure C.2 (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 C.3).
On the second page, they are asked the self-evaluation questions (see Figure C.4). 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 C.5). On
the fourth page, they are asked the self-evaluation questions again (see Figure C.6). On the
fifth page, they are asked for demographic information including their gender identity (see
Figure C.7).

Figure C.1: Part 1 Instructions for the test in the Student Study

Information about the Test:

On the test, you will be asked to answer up to 10 questions from the Armed Services
Vocational Aptitude Battery (ASVAB). Each question will test your aptitude in one of the
following five categories: General Science, Arithmetic Reasoning, Math Knowledge,
Mechanical Comprehension, and Assembling Objects. In addition to being used by the
military to determine which jobs armed service members are qualified for, performance on
the ASVAB is often used as a measure of cognitive ability by academic researchers.

You will be presented with each of the 10 questions on separate pages. You will be given
up to 30 seconds to answer each question, although you may push the arrow at the bottom

of the page to answer a question before the 30 seconds are up.

Please try to answer each question as best as you can.
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Figure C.2: Example question on the test in Student Study

[24]

Question 2 out of 10:

MATH KNOWLEDGE: Which number has the greatest value?

9,299

903 tens

93 hundreds

9 thousands
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Figure C.3: Absolute Performance Belief Question in Student Study
Page 1 out of §
Please answer the following question.

Out of the 10 questions on the test, how many questions do you think you answered
correctly?
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Figure C.4: Self-Evaluation Questions in Student Study

Page 2 out of 5

Please answer the following questions.

Please describe how well you think you performed on the test and why.

£
Please indicate how well you think you performed on the test.
. Very Very .
Terrible Poor Poor Neutral Good Good Exceptional

On a scale from 0 (entirely disagree) to 100 (entirely agree), please indicate the
extent to which you agree with the following statement:

Neither
Entirely  Strongly Somewhat Disagree Somewhat Strongly Entirely
Disagree Disagree Disagree Disagree NorAgree Agree Agree Agree  Agree
0 10 20 30 40 50 60 70 80 90 100

| performed well on the test.
®

If given an option, | would choose to take a class that involves topics like those covered on the
test.

| would succeed in a class that involves topics like those covered on the test.
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Figure C.5: Absolute Performance Information in Student Study

Page 3 out of 5

On the test, you answered 0 questions correctly out of the 20 questions. To confirm that
you read the prior sentence, please answer the following question.

Oof the 10 questions on the test you took in part 1, how many questions did you
answer correctly?
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Figure C.6: Informed Self-Evaluation Questions in Student Study
Page 4 out of 5§

Now that you have information on your test performance, please answer the following
questions again. Your answers may be the same or different than your previous answers.

Please describe how well you think you performed on the test and why.

Y
Please indicate how well you think you performed on the test.
Terrible I\:ggr Poor Neutral Good gggj Exceptional

On a scale from 0 (entirely disagree) to 100 (entirely agree), please indicate the
extent to which you agree with the following statement:

Neither
Entirely  Strongly Somewhat Disagree Somewhat Strongly Entirely
Disagree Disagree Disagree Disagree NorAgree Agree Agree Agree  Agree
0 10 20 30 40 50 60 70 80 0 100

| performed well on the test.

If given an option, | would choose to take a class that involves topics like those covered on the
test.

I would succeed in a class that involves topics like those covered on the test.
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Figure C.7: Screenshot of Gender Question in the Student Study

Please select your gender.

Male

Female

Other
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C.2 Experimental Instructions for the Adult Study
The Adult Study closely follows the design discussed in Section C.1 with the exceptions

discussed in Section 2. The instructions for the experiment are displayed in Figure C.8 for
the Math version and Figure C.9 for the Verbal version. Examples of questions on the test
are displayed in Figures C.10 and C.11 (note that the timer in Figure C.10 indicates the
participant has 26 seconds left to answer the question although the timer starts at 30 seconds
for the Math version and 15 seconds for the Verbal version).

After completing the test, they are asked to complete the remainder of the study that
follows a similar structure as the Adult Study. First, they are asked about their absolute
performance belief (see Figure C.12). Second, they are provided with additional instructions
(see Figure C.13) and then asked the self-evaluation questions (see Figure C.14). Third,
participants are provided with perfect information on their absolute performance and are
required to correctly report back their absolute performance (see Figure C.15). Fourth, they
are provided with additional instructions (see Figure C.16) and are asked the self-evaluation
questions again (see Figure C.17). Fifth, they are asked for demographic information includ-

ing their gender identity (see Figure C.18).

50



Figure C.8: Part 1 Instructions for the test in the Adult Study, Math Version

Instructions for Part 1 out of 3:

In part 1, you will complete a test. On the test, you will be asked to answer up to

20 questions. Each question will test your math and science skills. Specifically, you will be
asked about general science, arithmetic reasoning, math knowledge, mechanical
comprehension, and assembling objects. Performance on this test is often used as a
measure of cognitive ability by academic researchers.

You will be presented with each of the 20 questions on separate pages. You will be given
up to 30 seconds to answer each question, although you may push the arrow at the

bottom of the page to answer a question before the 30 seconds are up.

If part 1 is randomly selected as the part-that-counts, your additional payment will equal
5 cents times the number of questions you answer correctly on this test.

Figure C.9: Part 1 Instructions for the test in the Adult Study, Verbal Version

Instructions for Part 1 out of 3:

In part 1, you will complete a test. On the test, you will be asked to answer up to

20 gquestions. Each question will test your verbal skills. Specifically, you will

be asked about word knowledge. Performance on this test is often used as a measure of
cognitive ability by academic researchers.

You will be presented with each of the 20 questions on separate pages. You will be given
up to 15 seconds to answer each question, although you may push the arrow at the

bottom of the page to answer a question before the 15 seconds are up.

If part 1 is randomly selected as the part-that-counts, your additional payment will equal
5 cents times the number of questions you answer correctly on this test.
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Figure C.10: Example question on the test in the Adult Study, Math Version

216

Question 3 out of 20:

MECHANICAL COMPREHENSION: Why is it so difficult to hold a beach ball under water?
The ball is full of air, which is much less dense than water.
The ball shrinks under water, making it harder to hold.
The ball expands under water so it rises faster.

The cool water will cool the air in the ball, making it rise.

Figure C.11: Example question on the test in the Adult Study, Verbal Version

15

Question 2 out of 20:

WORD KNOWLEDGE: Indolence most nearly means

bliss.

tolerance.

serenity.

laziness.
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Figure C.12: Absolute Performance Belief Question in the Adult Study

Congrats! You have now completed part 1 out of 3.

Before pushing the arrow to proceed onto the next part of the study, please answer the
following question.

Out of the 20 questions on the test you took in part 1, how many questions do you
think you answered correctly?

[
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Figure C.13: Additional Instructions in the Adult Study

Instructions for Part 2 out of 3:

In part 2, you will be asked several questions -- on the next page -- related to your
performance on the test you completed in part 1.

If this part is randomly selected as the part-that-counts, your additional payment will equal
25 cents regardless of how you answer these questions. Thus, we ask that you please
answer these questions carefully and honestly.

Understanding Question: If this part is randomly selected as the part-that-counts, your
additional payment...

will equal 25 cents for sure.
will equal 5 cents times the number of questions you answered correctly on the test in part 1.

will depend on how you answer the questions -- on the next page -- about your performance on
the test you took in part 1.
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Figure C.14: Self-Evaluation Questions in the Adult Study

Mow, please answer the five questions below to complete part 2.

Please describe how well you think you performed on the test that you took in part 1
and why.

Please indicate how well you think you performed on the test you took in part 1.

Very
Poor

Very

Terrible Poor Meutral Good Good Exceptional

On a scale from D (entirely disagree) to 100 (entirely agree), please indicate the extent
to which you agree with the following statement:

Neither
Entirely  Strongly Somewhat Disagree Somewhat Strongly Entirely
Disagree Disagree Disagree Disagree Mor Agree Agree Agree Agree Agree
0 10 20 30 40 a0 60 70 B0 a0 100
| performed well on the test | took in part 1.
| would apply for a job that required me to perform well on the test | took in part 1.
| would succeed in a job that required me to perform well on the test | took in part 1.
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Figure C.15: Absolute Performance Information in the Adult Study

Congrats! You have now completed part 2 out of 3.

Before pushing the arrow to proceed to the next part in this study, please read the
information below on how well you performed on the test in part 1 and answer the
corresponding understanding question.

You answered 6 questions correctly out of the 20 questions.

Understanding Question: Out of the 20 questions on the test you took in part 1, how
many questions did you answer correctly?

L]
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Figure C.16: Additional Instructions in the Adult Study

Instructions for Part 3 out of 3:

In part 3, you will be asked several questions -- on the next page -- related to your
performance on the test you completed in part 1.

If this part is randomly selected as the part-that-counts, your additional payment will equal
25 cents regardless of how you answer these questions. Thus, we ask that you please
answer these questions carefully and honestly.

Understanding Question: If this part is randomly selected as the part-that-counts, your
additional payment...

will equal 25 cents for sure.
will equal 5 cents times the number of questions you answered correctly on the test in part 1.

will depend on how you answer the questions -- on the next page -- about your performance on
the test you took in part 1.
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Figure C.17: Informed Self-Evaluation Questions in the Adult Study

Mow, please answer the five questions below to complete part 3.

Please describe how well you think you performed on the test that you took in part 1
and why.

Please indicate how well you think you performed on the test you took in part 1.

Very
Poor

Very

Terrible Good Exceptional

Poor Meutral Good

0On a scale from 0 (entirely disagree) to 100 (entirely agree), please indicate the extent
to which you agree with the following statement:

Meither
Entirely  Strongly Somewhat Disagree Somewhat Strongly Entirely
Disagree Disagree Disagree Disagree Nor Agree Agres Agree Agree Agree
1] 10 20 30 40 80 60 70 B0 90 100
| performed well on the test | took in part 1.
| would apply for a job that required me to perform well on the test | took in part 1.
| would succeed in a job that required me to perform well on the test | took in part 1.
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Figure C.18: Screenshot of Gender Question in the Student Study

Are you: (Mark all that apply)

Male

Female

Transgender, non-binary, or another gender
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