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Abstract
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a math task over a verbal task, we show that providing performance feedback closes
this gap by increasing female participation in math tasks while leaving male partici-
pation unchanged. Among the participants eligible for both math and verbal advice,
either performance feedback or randomly assigned math advice significantly increases
the likelihood of females choosing math, with no measurable effect on males. Notably,
the gender of the advisor—randomly assigned in our study—has no significant impact
on the effectiveness of the advice. These findings suggest that performance feedback
and targeted advice can encourage female participation in math-related tasks, offering
insights into strategies for reducing gender disparities in STEM fields.
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1 Introduction

Despite significant progress in gender equality, particularly in education, women remain

underrepresented in STEM careers. Educational choices play a critical role in this disparity,

as the gender gap in STEM begins early, with girls selecting different subjects in secondary

school and boys enrolling in more advanced math and science courses in high school. This

pattern persists through college and graduate school (Delaney and Devereux, 2019; Speer,

2023; Ahimbisibwe et al., 2024; Delaney and Devereux, 2024), partly because high-ability

women often opt out of math-focused opportunities and into more gender-stereotypical fields,

such as the humanities. Research suggests this may stem from uncertainty about their

ability in male-typed fields (Beyer, 1990; Niederle and Vesterlund, 2011; Marshman et al.,

2018) or from lower preferences for competition (Niederle and Vesterlund, 2007). Beyond

individual career implications, this gender disparity imposes substantial economic costs on

society (Peri et al., 2015), including exacerbating the gender pay gap. Thus, identifying

effective interventions to reduce this gender gap remains a crucial research priority.

This study examines whether absolute performance feedback and personalized advice re-

duce the gender gap in selecting a math test over a verbal test in an online lab experiment.

We test the direct effects of these interventions and their interactions. We also test whether

the impact of advice depends on the gender match between the advice giver and the advisee.

These interventions are grounded in prior research. First, perceived ability strongly influ-

ences educational decisions (Altonji et al., 2016), and existing gender differences in perceived

math ability (Exley and Kessler, 2022) suggest that performance feedback may narrow the

gender gap by providing objective information about past performance. Second, advice can

shape academic choices (Gentry et al., 2023), particularly when advisor and advisee share

the same gender (Canaan and Mouganie, 2023), and evidence shows women respond more

to encouragement in academic contexts (Unkovic et al., 2016; Wong et al., 2020). Thus,
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advice—especially from a same-gender advisor—may reduce the gender gap by providing

information and/or offering encouragement.

For our experiment, we recruited participants from Prolific, an online platform often used

in economic research (Palan and Schitter, 2018; Bordalo et al., 2024). Participants first took

a short math and verbal assessment and were then randomized into different groups. A

random half of the participants learned both their (absolute) math and verbal scores from

the assessment whereas the other half did not receive any feedback on their performance.

Participants were also randomly assigned to receive advice - which was generated from an

earlier prolific survey - on what type of assessment (Math or Verbal) they should take in the

second part of the study.1 To study the gender-match (e.g. female advisor, female advisee)

effects of advice, participants in advice treatments were also randomly assigned a male,

female, or ungendered advisor as the source of the advice. In the second part of the study,

subjects chose which assessment - math or verbal - to take. To ensure that performance

in the first part and assessment selection for the second part were incentivized, subjects

were paid based on their performance in either part, which was randomly selected by the

computer. The online lab setting allows us to gain control over the environment in ways that

are impossible in real-world settings, enabling us to isolate the specific effects of performance

feedback and personalized advice from other confounding factors (e.g. role models).

We hypothesize that performance feedback, which provides precise and objective infor-

mation about prior performance, will reduce the gender gap in math choice. In contrast,

advice conveys coarser and potentially noisier information, so its credibility may depend on

shared characteristics such as gender match between advisor and advisee. Beyond informa-

1Advice was created from an experiment we conducted with another set of Prolific subjects before con-
ducting this experiment (see section 3.3 for more details). The subjects in that experiment were asked to
provide advice based on different score profiles; hence, advice was mostly aligned with subjects’ scores. For
some score profiles, we were able to randomly assign the type of advice (Math or Verbal).
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tion, advice can also serve as encouragement or discouragement (e.g., signaling that someone

believes the participant is good or bad at math). We therefore expect advice to reduce the

gender gap, with stronger effects when the advisor and advisee share the same gender. Fi-

nally, if the effects of advice operate purely through informational content, we would expect

that combining advice with performance feedback would have no additional effect beyond

performance feedback alone.

Our analysis reveals a significant gender gap in choice of the math test, with only 11% of

females in the control group (the group receiving neither advice nor performance feedback)

opting for the math test compared to 35% of males—a pattern that mirrors gender disparities

observed in real-world STEM participation. Our performance feedback intervention had a

notable impact on choice of math, particularly on female participants. While receiving

performance feedback increased the likelihood of choosing the math test by 12.8 percentage

points for the overall sample, the effect was driven primarily by females, whose math test

choice increased by 24 percentage points, effectively closing 100% of the gender gap in this

context. We find no significant effect of being assigned to the advice treatment and no

evidence of an interaction between advice and performance feedback.

To examine whether our interventions have heterogeneous effects by initial test perfor-

mance, we categorize subjects into three bins: better at math, equally skilled in math and

verbal, or worse at math. A gender gap in test choice in the control groups exist across

all bins, although we are only able to detect statistically significant differences for the in-

dividuals who are worse at math. Among those better at math, 16% of females and 32%

of males chose the math test, while among those worse at math, only 7% of females did so

compared to 42% of males. Our interventions affected males and females differently based

on initial test scores. For those better at math, performance feedback (alone or with advice)

closed the gender gap by increasing math test selection more among females than males. For
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those worse at math, advice (alone or with feedback) reduced the gender gap by lowering

the proportion of males choosing the math test.

One feature of our study is that, since we aimed to provide truthful advice, we could not

offer math or verbal advice to subjects independently of their initial test scores. However,

there was a subset of subjects who were eligible to receive both math and verbal advice;

hence, we were able to randomize the type of advice they received. For this subset, either

receiving performance feedback or being randomly advised to take the math test increased the

proportion of females choosing the math test but it did not statistically affect males’ choices.

Either intervention reduced the gender gap in math choice. Receiving both performance

feedback and randomly assigned math advice together increased the proportion of both

females and males choosing the math test. We find suggestive evidence that performance

feedback and math advice act as substitutes for females but not for males. For females,

adding math advice to performance feedback provides no additional benefit beyond feedback

alone. For males, however, combining advice with feedback increases math choice, suggesting

that the effect of advice for males is not driven solely by its informational content. Taken

together, these results imply that if the goal is to reduce the gender gap in math choice,

offering either performance feedback or math advice—rather than combining both—may be

more effective.

Given the strong effects found in the applied literature on gender-match (Carrell et al.,

2010; Ginther et al., 2020; Canaan and Mouganie, 2023; ?), we randomly assign the gender of

the advisor in the advice treatments to test whether gender match between the advisor and

advisee is a factor in the effectiveness of advice for the subjects eligible for randomly assigned

math or verbal advice. Overall, we do not find any significant differences in subjects’ choice

of math test across the various advisor treatments (ungendered, female, or male), though we

see some suggestive patterns. Verbal advice significantly reduces math test choice for males
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when given by a gendered advisor. Notably, the gender gap in math choice narrows when

verbal advice comes from a female advisor or when math advice is given by an advisor of an

unknown gender.

The rest of the paper is structured as follows. Section 2 provides a review of the literature

studying the effect of performance feedback and advice and how this paper contributes to

these literatures. Section 3 provides details on the experimental design. Section 4 describes

the data. Section 5 presents our results and Section 6 contextualizes the results and discusses

some policy implications. Section 7 concludes.

2 Literature Review

2.1 Performance Feedback

One fact documented by social science researchers is that learning about your past per-

formance can change your future behavior. This occurs across several domains including the

labor market (Buser et al., 2014), health (Kolstad, 2013) and education (Azmat and Iriberri,

2010; Dobrescu et al., 2021; Castagentti and Rury, 2024). One strand of the education liter-

ature shows that performance feedback positively affects both effort (Eriksson et al., 2009;

Castagentti and Rury, 2024) and performance (Azmat and Iriberri, 2010; Bandiera et al.,

2015; Azmat et al., 2019; Dobrescu et al., 2021; Bobba and Frisancho, 2022) at least in the

short run, highlighting performance feedback as a useful policy tool for improving educa-

tional outcomes. When considering this mechanism, we designed our experiment such that

performance feedback cannot impact effort of our subjects. Rather, it affects the decisions

of our subjects by resolving uncertainty about their own performance.
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Another strand of this literature focuses on decision to enter competition and finds that

relative performance feedback shrinks the gender gap in competition entry, particularly for

male-typed tasks (Ertac and Szentes, 2011; Wozniak et al., 2014; Berlin and Dargnies, 2016;

Jeworrek, 2019; Coffman et al., 2024).2 Research also consistently documents that when

focusing on the gender differences in reactions to performance feedback, large differences

in self-assessed ability across various domains (Beyer, 1990; Niederle and Vesterlund, 2011;

Marshman et al., 2018). Even when controlling for actual performance, men tend to be over-

confident, while women are underconfident (Exley and Kessler, 2022; Owen, 2023; Demiral

and Mollerstrom, 2024). This has implications for education as beliefs about ability are

crucial in shaping major choice decisions (Altonji et al., 2016).

Another important fact is that most research on performance feedback in education focuses

on relative feedback, or comparisons of your performance to how others performed. This

research is valuable from a policy-making stand point as most comparisons happen between

students and their immediate peers (e.g. classmates) (Murphy and Weinhardt, 2020). In

our experiment, we provide absolute performance feedback—information about one’s own

performance—which may help bridge this confidence gap, aligning individuals’ perceptions

with their actual abilities and influencing their choices independent of one’s peers, which the

student does not select.

We also contribute to this literature by showing how absolute performance feedback im-

pacts the choice of task (e.g. choosing a mathematical task over a verbal task), rather than

performance (e.g. score on an exam). Papers that focus on the effects of performance feed-

back on task choice are scarce apart from Baier et al. (2024) and Coffman et al. (2024).

Baier et al. (2024) finds that there is no significant gender gap in the choice of male-typed

2Most of the papers in this literature uses tasks like adding 2-digit numbers, ticking the symbols that
adhere to a certain rule, forming words that begin with a specific letter, etc.
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task when receiving absolute performance feedback or absolute performance feedback com-

bined with relative performance feedback.3 Coffman et al. (2024) is the closest paper to

ours and finds that receiving relative performance feedback does not affect the gender gap in

the choice of math test.4 Hence, we view our paper as providing further evidence to inform

performance feedback policies, especially those aimed at influencing educational choices.

2.2 Advice

This paper contributes to the literature that investigates how advisors influence the de-

cisions of their advisees (see Schotter (2003) for a review of the experimental economics

literature on advice and Bonaccio and Dalal (2006) for a review of the organizational psy-

chology literature), particularly in educational settings (Borghans et al., 2015; Mulhern,

2023; Gentry et al., 2023). Given the large gender gap in STEM fields and occupations,

much of the work in advice regarding educational decisions has focused on the decision to

pursue math fields in high school and beyond (Carlana, 2019; Welsch and Winden, 2018).

Advice can serve as encouragement, mitigating stereotypes and self-doubt or as a means of

providing information. However, data from field studies often entangle advice effects with

other factors, such as an advisor’s broader investment in a student’s success or role modeling

(Porter and Serra, 2020; Patnaik et al., 2023). Our paper adds to this literature by investi-

gating whether advice alone, delivered online in a one-shot setting, meaningfully influences

decision-making.

3Baier et al. (2024) do not have a control group with no performance feedback hence they are unable to
measure the effect of absolute performance feedback on task choice. Their math task is a summation task,
and their verbal task is a word puzzle. Subjects are the University of Innsbruck students.

4This outcome variable is not the main outcome variable studied in the paper and it is only presented
in the supplementary appendix. Coffman et al. (2024) mainly investigates the dynamic effects of relative
performance feedback on tournament entry by providing a noisy but informative signal to the subjects. The
design allows them to causally identify the effects of good news versus bad news.
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Research studying advice shows that not only advice influences individuals’ behavior, but

also that it increases the efficiency of individuals’ decisions, even when the advice is naive

(i.e. provided by agents with little or no more knowledge than you) (Schotter, 2003; Çelen et

al., 2010; Chaudhuri et al., 2009). There is a large literature studying how advice influences

individual’s decisions in a lab setting, particularly on how advice influences competitive

preferences. Brandts et al. (2015) design a lab experiment to study how advice influences

women and men’s propensity to enter a tournament. They find that naive advice shrinks

the gender gap in tournament entry and that this intervention is efficiency improving.

Our advice intervention also builds on research highlighting the importance of gender

match between the advisee/student and the advisor/instructor (Carrell et al., 2010; ?).

However, in a field setting, students choose whether to seek advice and from whom to

seek advice (Heikensten and Isaksson, 2019; Gallen and Wasserman, 2023). Additionally,

propensity to provide advice differs by advisor gender and students receive different advice

based on their own gender (Lordan and Lekfuangfu, 2023; Gallen and Wasserman, 2024;

Coutts et al., 2024; Osun, 2024). Hence, it is unclear whether gender match will play a role

in more controlled settings. For example, in a laboratory setting, Brandts and Rott (2021)

finds that gender matching does not affect advice giving or advice following in tournament

entry decisions, suggesting that gender match matters less when what the better advice or

decision is clear.

Since both the advice seeking behavior and the advice received can be endogenous based

on the gender of the advisee and the gender of the advisor, it is challenging to isolate the im-

portance of advisor-advisee gender match in a field setting from other potential mechanisms.

In our study, we shut down any advice seeking differences in gender by design. Moreover, the

advice received is independent of the gender of the advisor. Our null results on the impor-

tance of gender match between the advisor and advisee suggest that the observed propensity
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for girls to follow the advice of female advisors in field settings may not simply be due to

sharing the same gender identity. Instead, these findings point to alternative explanations,

such as a role model effect (Porter and Serra, 2020; Patnaik et al., 2023) or importance of

continuous, high-touch interactions, for the documented importance of gender match in prior

studies (Carrell et al., 2010; ?; Ginther et al., 2020; Canaan and Mouganie, 2023).

3 Experimental Design

3.1 Design Overview

Subjects recruited from Prolific read the instructions, completed comprehension checks, and

provided demographic information. In Part 1, they took assessments where they answer

four math and four verbal questions. After completing these assessments, some subjects

were randomly assigned to receive performance feedback, informing them of the number of

questions they answered correctly on the math and verbal assessments. They, then, were

randomly assigned into one of the following treatments: no advisor, ungendered advisor,

female advisor, or male advisor. Those who were in the advice treatments received advice

(“choose math” or “choose verbal”) about which test to choose in the next part of the

study. Advice was independent of the advisor gender. Subjects then selected which test they

preferred to complete under a piece-rate condition and under a tournament condition. After

the selection, subjects were randomly assigned to the piece-rate condition or the tournament

condition and completed the test they selected for the assigned condition. At the end, they

answered questions designed to assess their attention during the study. Their payment was

based on their part 1 or part 2 performance (randomly chosen at the end of the experiment).

Figure 1 summarizes the experimental design.
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Figure 1: Experimental Design Diagram

Instructions, Understanding Checks, Initial Survey Questions

Part 1: Subjects answer 4 Math Questions and 4 Verbal Questions

Random Assignment Advisor
to Treatments No Ungendered Female Male

Performance Feedback
No 93 99 184 221
Yes 104 105 220 174

Number of subjects in each treatment are reported in each cell. Each subject is
randomly assigned to only one treatment. Subjects in advisor treatments receive
Math or Verbal Advice based on their Part 1 scores. A subset of subjects receive
randomly assigned Math or Verbal Advice. See Table 1 for details.

Choice: Subjects choose Test (Math or Verbal) under Tournament and Piece-rate Condition

Part 2: Random Assignment to Tournament or Piece-rate Condition. Subjects learn their
condition and answer 4 Math Questions or 4 Verbal Questions (based on their choice in
the assigned condition).

Final Survey Questions
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3.2 Test Questions

We used verbal and math questions from GRE practice tests for our assessment. Initially,

we chose 15 verbal questions and 15 math questions from these tests. Then, we conducted a

pilot with 100 Prolific users to determine the accuracy rates and time spent in each question

as well as the correlations in accuracy across math and verbal questions. Each individual in

the pilot survey was provided with 5 randomly chosen math question and 5 randomly chosen

verbal question from this initial list of questions. They were paid $0.20 per correct answer

(up to $2) in addition to their participation payment of $2.5

Using data from this pilot, we selected 4 verbal and 4 math questions for the first part

of the main experiment, as well as another 4 verbal and 4 math questions for the second

part. We made this selection so that the difficulty of verbal questions and math questions

are similar to each other, the accuracy rates are not different across genders, and there

is a strong positive correlation between accuracy in individual math questions and verbal

questions. See Appendix Section C for the final list of questions.

In Part 1 of the experiment, all subjects answered 4 math questions and 4 verbal questions.

The order of the blocks (math vs verbal) and the order of the questions within a block were

randomized. There were two attention checks built in the first part.6 In Part 2 of the

experiment, subjects answered either 4 math questions or 4 verbal questions based on their

choice.

To discourage looking up the answers, we took various precautions. The questions included

in the experiment were hard to type in a browser because they involved graphics, tables,

5To discourage looking up the answers, the copy/paste feature was disabled and we asked subjects to
pledge not to look up the answers. At the end of the test, we asked pilot subjects whether they looked up
the answers and only 4% admitted that they looked up some answers.

699% of the subjects passed the verbal attention check and 99.75% of the subjects passed the math
attention check.
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and/or long text and the copy/paste feature was disabled. Subjects were given one minute

per question after which the screen auto advanced. If a subject didn’t answer the question

within the time limit, we counted that question as incorrect. At the beginning of the study,

we told subjects that the research study’s validity depends on them answering the questions

themselves without getting help. They pledged that they will not get help to answer questions

and they will not share the questions and/or answers with anyone. At the end of the

experiment, we asked subjects whether they looked up the answers and only 6% admitted

that they looked up some of the answers.

3.3 Treatments

After Part 1 of the experiment completed, half of the subjects were randomly assigned to

learn their (absolute) math and verbal scores (i.e., performance feedback) from part 1 while

the remaining half did not (i.e., no performance feedback).

Then, subjects were randomly assigned one of the following conditions. 1/6th of the

subjects did not receive any advice (i.e., no advisor). 1/6th of the subjects received advice

from an advisor but they were not provided any information regarding the gender of the

advisor (i.e., ungendered advisor). 2/6th of the subjects received advice from a female

advisor (i.e., female advisor) and another 2/6th of the subjects received advice from a male

advisor (i.e., male advisor).7 See Appendix Figure 1 for the visuals of advice treatments.

7To test whether subjects’ beliefs about their advisors’ competence influence their decisions, half of the
subjects in each of these groups were randomly assigned to learn whether their advisor performed among the
top 50% of the advisors. At the end of the experiment, we asked subjects whether they were given information
about knowledge level of their advisor (incentivized). Only 42% of the subjects correctly recalled whether
they were given information about the knowledge level of their advisor, which is less than luck. Due to this
issue, we do not conduct any analysis regarding the effects of knowledge level of the advisor and we pooled
these treatments.
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The advice subjects received (math or verbal) depended on their performance in part 1

and was randomized when possible. To provide advice without deceiving the subjects, we

first ran an experiment with another set of Prolific subjects (the advisor experiment). In this

experiment, after answering test questions that belonged to part 2 of the main experiment,

subjects (advisors) were presented with different profiles (in terms of the possible number

of correct answers in the math and verbal tests of part 1 of the main experiment) and were

asked to provide their advice regarding the test (math or verbal) a subject with this profile

should choose for part 2. To incentivize truthful advice, advisors knew that they might get

paid based on the part 2 test performance of a subject in the main experiment (advisee).

Advisors did not know any characteristics (gender, race, age, etc.) of their advisees other

than their scores and this was common knowledge to the advisees. See Appendix Figure 2 for

the relationship between the two experiments. This figure was also provided to the advisors

and advisees. Further details about the advisor experiment can be found in Appendix Section

D.

Based on the advice provided in the advisor experiment, we assigned advice (math or ver-

bal) to the participants in our main experiment. For some score combinations, our advisors

never recommended math or verbal (e.g. advisors never recommended math for a score of

0 correct in math and 5 correct in verbal). For clarity, we can break down the advisors’

recommendations into three different groups, or categories which we call R (for random), V

(for verbal) and M (for math). For 10 out 25 score combinations (category R in Table 1),

some advisors recommended taking the math test whereas others recommended taking the

verbal test. Hence, advisees with these score combinations were eligible to receive randomly

assigned Math or Verbal advice (we focus on this subsample in Section 5.3). For 9 score com-

binations (category V in Table 1), all advisors recommended taking the verbal test. Hence,

advisees in this category were eligible to receive only Verbal advice. For the remaining 6
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score combinations (category M in Table 1), all advisors recommended taking the math test.

Consequently, advisees in this category were eligible to receive only Math advice. Table 1

shows the details.

Table 1: Advice Eligibility Categories based on Part 1 Scores

Math
Score

Verbal
Score

0 1 2 3 4

0 R R V V V
1 R R V V V
2 M R R V V
3 M M M R V
4 R M M R R

The letters in the table represent which types of advice subjects are eligible to receive based on their part 1
math and verbal test scores. R = Randomly Assigned Math or Verbal Advice, V = Verbal Advice, M =
Math Advice.

In our setting, messages delivered through the performance feedback intervention and

through the advice intervention were aligned for most of the subjects. 79% of individuals

who were better in math based on their part 1 scores received math advice and 97% of the

individuals who were better in verbal based on their part 1 scores received verbal advice (See

Appendix Table 1). For participants who were in categories V and M, performance feedback

and advice were perfectly aligned. For participants in Category R who were randomly

assigned to receive Math or Verbal advice, the advice was consistent with performance

feedback, conflicting with performance feedback, or neither consistent nor conflicting (when

math and verbal scores were equal) (See Appendix Table 2).

Finally, we asked subjects’ choices of part 2 test (math or verbal) under both piece-

rate and tournament conditions (strategy method). We then randomly assigned subjects

to either a piece-rate condition or a tournament condition and informed them about their
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condition before the part 2 test starts. In the piece-rate condition, subjects were paid for each

correct answer on the test they chose to complete in part 2 (math or verbal). In contrast,

subjects in the tournament condition were paid only if they outperformed a randomly paired

participant in their chosen test (math or verbal), provided both chose the same test for part

2 under tournament condition. In this respect, our paper differs from the literature on

competitiveness since we look at the test choices under piece-rate and tournament condition,

not the decision to enter competition.8

3.4 Payments

Subjects were paid a fixed amount of $2 and were paid a bonus based on the accuracy of their

answers and which part was randomly chosen for payment by the computer. If the computer

chose part 1 for payment, then subjects received $0.25 per correct answer (up to $2). If

the computer chose part 2 and piece-rate for payment, subjects received $0.50 per correct

answer (up to $2). If the computer chose part 2 and tournament for payment, subjects

were randomly matched with other subjects who chose the same test (math or verbal) and

who were randomly assigned to take it under the tournament condition. If their scores were

above their opponents, they received $2 and if their scores were below their opponent, they

received $0. Ties were resolved randomly by the computer. All the payment procedures

were explained to the subjects.

To measure participant attention, subjects earned an additional $0.25 bonus if they re-

called their advisors’ characteristics, the advice they received (math or verbal), and two

true/false questions regarding the details of the experiment.9 86% of the subjects correctly

885.6% of our subjects chose the same test under both the piece-rate and tournament conditions. Further-
more, we do not observe the performance feedback effects or advice effects vary depending on the payment
condition. Hence, in the analysis that follows, we pool the choices for the two conditions and control for the
condition in the regressions.

9The two true/false questions were the following: “Your advisor knew your performance from the first
test when providing their advice.” and “Your advisor didn’t know your characteristics (gender, race, age,
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recalled the gender of the advisor and 98% of the subjects correctly recalled the advice they

received.

3.5 Pre-Registration

We preregistered the study on AEA RCT Registry (https://doi.org/10.1257/rct.11317-2.

0). We wrote “this study investigates the impact of advisor-advisee gender match on ad-

visee’s propensity to follow advice as well as their test choice (math vs verbal)”. We also

stated that we will explore heterogeneity by gender of advisee, whether the advisee knows

their own score, whether the advice received is stereotypical or non-stereotypical, whether

the advisee is informed about the knowledge level of advisor, payment scheme (tournament

vs piece-rate), risk aversion of the advisee, whether the advisee is a student in real life,

parental education level of the advisee, and whether the advisee perceives themselves as

better at math. We registered two primary outcome variables: Whether a subject chooses

the non-stereotypical test (math test being the non-stereotypical test for females and verbal

test being the non-stereotypical test for males) and whether a subject follows advice (defined

as choice of test by the advisee being the same with the advice of the advisor).

In the analysis that follows (Section 5), we use choice of math test as our dependent

variable since we think the results are easier to grasp and more objective using this variable

rather than using choice of the non-stereotypical test as the dependent variable. We also

investigate the impact of whether the subject knows their own score, impact of advice and

advice type - Math or Verbal -, and the interactions between the two interventions on the

choice of math test in addition to conducting the pre-registered analysis of the effects of

the advisor-advisee gender match. Hence, the analysis in the paper diverges from our pre-

registration. We present the pre-registered analysis in Appendix Tables 3 (main analysis)

etc.) when providing their advice.” 77% of the subjects answered the first question correctly and 75% of the
subjects answered the latter correctly.
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and 4 (heterogeneity analysis).

4 Data and Descriptive Statistics

We recruited 1200 participants (600 female and 600 male) from Prolific (www.prolific.com)

with the following criteria: aged between 18-30, a Prolific approval rate is between 95-100%

and 10–2,000 prior submissions on the platform. Data from Prolific includes the age, sex,

and race of the participants as well as their total approvals on Prolific.10

Table 2 displays the averages of the observable characteristics both for the overall sample

(Column 1) and for different treatment arms (Columns 2-7). 62% of our subjects were White,

12% were Black, 10% were Asian, 9% were Mixed and 6% was in the other category. Mean

age was 24.7 years old (standard deviation is 3.32). 40% of our subjects were students at the

time of the study and 56% of them had at least one parent with a college degree. Among the

participants, 35.5% perceived themselves as better at math tasks, 44.5% as better at verbal

tasks, and the remainder as equally skilled in both.

Table 2 Columns 8 and 9 presents the p-values for the equality of means across different

treatments to check the balance across treatments. As shown in Column 8, there are some

racial differences and differences in terms of parents’ education between the individuals who

were randomly assigned into performance feedback. There are also some racial differences

and differences in Prolific approval ratings among the ones who were randomly assigned to

different advisor treatments as seen in Column 9. Hence, we will report the results both

without and with controls in the tables of Section 5. Throughout the text, we will only

10Prolific researcher guidelines state that any participant who has completed a study and has provided
the data should be approved and paid unless they meet any of the following rejection criteria: providing
exceptionally fast response, not answering critical questions that were compulsory, failing fair attention
checks. Assuming most subjects would be approved, we can view approvals as a proxy for number of
submissions on Prolific, which shows us how experienced the subject is with the Prolific platform.
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discuss the results based on the regression specifications that include the full set of controls.

Table 2: Summary Statistics and Balance

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Perf. Feedback: Advisor: P-values:

All No Yes No Ungendered Male Female 2=3 5=6=7=8

Female 0.500 0.489 0.511 0.492 0.544 0.489 0.493 0.453 0.588
Race:
Asian 0.104 0.119 0.090 0.132 0.093 0.071 0.129 0.096 0.027
Black 0.121 0.121 0.121 0.137 0.113 0.124 0.114 0.981 0.841
Mixed 0.093 0.092 0.095 0.091 0.074 0.094 0.104 0.886 0.684
Other 0.063 0.075 0.051 0.086 0.049 0.043 0.079 0.088 0.075
White 0.618 0.593 0.643 0.553 0.672 0.668 0.574 0.072 0.004

Age 24.69 24.71 24.66 24.68 24.69 24.60 24.77 0.789 0.918
Student 0.396 0.395 0.396 0.396 0.392 0.400 0.394 0.971 0.997
Educated Parent 0.556 0.521 0.590 0.569 0.564 0.572 0.53 0.015 0.633
Risk Preferences 5.398 5.491 5.307 5.310 5.270 5.448 5.458 0.147 0.678
Time Preferences 6.571 6.556 6.585 6.629 6.706 6.395 6.646 0.799 0.189
Perceptions:
Better at Math 0.355 0.348 0.362 0.350 0.387 0.349 0.347 0.635 0.771
Better at Verbal 0.446 0.439 0.453 0.492 0.407 0.425 0.463 0.629 0.248
Equal 0.199 0.213 0.186 0.157 0.206 0.225 0.191 0.242 0.252

Prolific Approvals 720 741 699 807 687 724 690 0.159 0.054

Subjects 1200 597 603 197 204 395 404 1200 1200

Column 1 shows the means of the observable characteristics for the overall sample. Columns 2 and 3
present these means for subjects who were randomly assigned to no performance feedback and performance
feedback, respectively. Columns 4-7 display the averages for subjects in different advisor treatments: no,
ungendered, male, and female, respectively. Column 8 tests the equality of means across subjects of
performance feedback treatments and Column 9 tests the equality of means across subjects of advisor
treatments. Student indicates whether the subjects are currently students and Educated Parent is equal to 1
if at least one of the subjects’ parents has a college degree. We measured subjects’ risk and time preferences
using qualitative survey questions (Falk et al., 2022). The scale ranges from 0 to 10 where the higher
number indicates more preference for risk and more patience, respectively. Perceptions about math versus
verbal ability measures subjects’ self evaluation about how good they are at math tasks compared to verbal
tasks. Prolific approvals are subjects’ total number of approvals on Prolific.

Next, we explore if there are gender differences in part 1 test scores across females and

males.11 35% of females and 41% of males performed better in the part 1 math test compared

11These test questions were selected based on absence of accuracy differences across genders in the pilot
we conducted with Prolific subjects.
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Figure 2: Part 1 Test Scores

to the verbal test. Conversely, 40% of females and 32% of males had more correct answers in

the part 1 verbal test than they had in the part 1 math test. Figure 2 shows the distribution

of math and verbal scores for females and males. The average number of correct answers in

math test is 1.81 for females and 1.91 for males and we can marginally reject the equality of

the means using a t-test (two-sided p-value: 0.097), but we are unable to reject the equality

of the distributions (K-Smirnov p-value: 0.485). The average number of correct answers

in verbal test is 1.89 for females and 1.76 for males and we can reject the equality of the

means using a t-test (two-sided p-value: 0.045) and we are able to reject the equality of the

distributions (K-Smirnov p-value: 0.059). Appendix Table 5 shows that the mean differences

between females and males’ math scores as well as verbal test scores become insignificant

once we control for the observable characteristics.
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5 Results

In this section, we first show the overall effects of the interventions. Then, we describe how

these effects differ based on the initial test scores of the subjects. Next, we depict the effects

of the interventions for category R subjects, subjects who were eligible to receive randomly

assigned math or verbal advice. Finally, we look at whether advisor gender impacts the

effectiveness of the advice intervention for the category R subjects.

5.1 How do interventions affect the choice of math test?

First, we look at whether and how performance feedback and advice affect the choice of

math test over verbal test. To study these effects, we estimate the following model:

ChooseMathij = α0 + α1PerformanceFeedbacki + α2Advicei + α3Advicei ∗ Feedbacki

+ α4MathScorei + α5V erbalScorei + α6Tournamentij + ΩXi + ϵij

(1)

where ChooseMathij is equal to 1 if the individual i chose math test over verbal test under

condition j ∈ {piece− rate, tournament}, PerformanceFeedbacki is equal to 1 if the indi-

vidual i learned their scores from part 1 before making their choice for part 2, Advicei is equal

to 1 if the individual i received advice about which test to take in part 2, Advicei∗Feedbacki

is equal to 1 if the individual i both received performance feedback and advice, MathScorei

is math score of individual i from Part 1 (out of 4), V erbalScorei is verbal score of individual

i from Part 1 (out of 4), Tournamentij is equal to 1 if the choice belongs to the tournament

condition and to 0 if it belongs to the piece-rate condition, and Xi is the set of controls.

The baseline category is subjects who did not receive any advice or performance feedback.

We estimate coefficients of interest using a linear probability model and standard errors are
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clustered at the subject level. If the performance feedback and advice interventions are nei-

ther complements nor substitutes, α3 should be not distinguishable from zero. To investigate

what happens to the gender gaps, we estimate the equations for males and females using

seemingly unrelated regression and look at whether the coefficients of interest are different

across these two groups.

Table 3 presents the results. Among all subjects in the control group, 24.7% chose the

math test. There is also a significant gender gap; while 35.1% of males chose math, only

15% of the females did so, indicating a 20 percentage-point gender gap in the choice of math

test after controlling for various factors.

Performance feedback intervention increased the percentage of individuals choosing the

math test in the overall sample by 11.5 percentage points (statistically significant at the 5%

level), corresponding an effect size of 46.5%. The effect is driven by female subjects (23

percentage points, statistically significant at the 1% level) and no effect is detected for the

proportion of males choosing the math test. The difference between the male and female

coefficients are statistically significant at the 5% level. Receiving performance feedback closes

the gender gap in the choice of math observed in the control group. We will investigate this

result more in Subsection 5.2 where we look at the heterogeneous effects of the interventions

based on initial test scores.

Advice intervention, on the other hand, did not have a significant effect on choice of math

test for either the overall sample or the male and female subsamples. This non-existence of

an effect might be due to the fact that 45% of subjects receiving advice (47% of males and

42% of females) received Math advice while the remaining received Verbal advice. Since, the

advice is endogenous, we choose not to analyze the effect of type of advice (Math vs Verbal)
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here.12 We will investigate the effect of type of advice in Subsection 5.3 for the subjects who

were eligible to receive randomly assigned Math vs Verbal advice.

12Although this is not our preferred specification due to the endogeneity issue, Appendix Table 6 reports
the results of this analysis for completeness.
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Table 3: Performance Feedback, Advice, and Choice of Math Test

Sample All Female Male
(1) (2) (3) (4) (5) (6)

Performance Feedback (α1) 0.124∗∗ 0.115∗∗ 0.242∗∗∗ 0.228∗∗∗ 0.00674†† 0.00904††

(0.0553) (0.0507) (0.0632) (0.0600) (0.0896) (0.0790)
Advice (α2) 0.0324 0.0185 0.0594 0.0453 -0.00691 -0.0217

(0.0445) (0.0407) (0.0464) (0.0453) (0.0751) (0.0670)
Feedback*Advice (α3) -0.00699 0.00728 -0.0909 -0.0763 0.0837 0.0924

(0.0600) (0.0554) (0.0702) (0.0670) (0.0963) (0.0861)
Part 1 Math Score (α4) 0.150∗∗∗ 0.130∗∗∗ 0.139∗∗∗ 0.125∗∗∗ 0.156∗∗∗ 0.135∗∗∗

(0.00999) (0.00958) (0.0128) (0.0126) (0.0147) (0.0140)
Part 1 Verbal Score (α5) -0.128∗∗∗ -0.119∗∗∗ -0.139∗∗∗ -0.136∗∗∗ -0.114∗∗∗ -0.104∗∗∗†

(0.00901) (0.00900) (0.0116) (0.0120) (0.0138) (0.0133)
Constant (α0) 0.189∗∗∗ 0.298∗∗ 0.150∗∗∗ 0.413∗∗∗ 0.243∗∗∗ 0.186

(0.0466) (0.116) (0.0510) (0.152) (0.0788) (0.169)

Control Mean 0.237 0.247 0.137 0.15 0.343 0.351
(.0413) (.0376) (.0412) (.0401) (.0709) (.0628)

P-values:
α2 + α3 = 0 .529 .5 .549 .538 .205 .198
α1 + α3 = 0 0 0 0 0 .011 .002
α1 + α2 + α3 = 0 .001 .001 0 0 .268 .236
Controls No Yes No Yes No Yes
Observations 2400 2400 1200 1200 1200 1200
Subjects 1200 1200 600 600 600 600

Sample includes all subjects. Dependent variable is equal to 1 if the individual i chose math test over verbal.
Performance Feedback is equal to 1 if the individual learned their scores from part 1. Advice is equal to 1 if
the individual was assigned to one of the advice treatments. Feedback*Advice is equal to 1 if the individual
received performance feedback and was assigned one of the advice treatments. Tournament is included in all
regressions and equal to 1 if the choice belongs to the tournament condition. Control Mean is the predicted
level of choice of math in No Performance Feedback and No Advice Condition, with the relevant controls,
averaged over all subjects in all treatments. Standard errors of the prediction are reported in the
parentheses. Columns 1-2 include all genders and Columns 3-4 (5-6) include female (male) subjects. Odd
columns do not include any additional controls and even columns include the controls that are listed in
Table 2. Standard Errors are clustered at the individual level and are in parentheses. α2 + α3 = 0 compares
the effect of Performance Feedback treatment to the Performance Feedback and Advice treatment.
α1 + α3 = 0 compares the effect of Advice treatment to the Performance Feedback and Advice treatment.
α1 + α2 + α3 = 0 compares the effect of the Performance Feedback and Advice treatment to the control
treatment. * represents whether the coefficients are statistically significantly different from zero and †

represents statistically significant differences between coefficients of males and females estimated through
seemingly unrelated regressions. * p < 0.10, ** p < 0.05, *** p < 0.01. † p < 0.10, †† p < 0.05, ††† p < 0.01.
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Furthermore, there is no detectable interaction effect between performance feedback and

advice interventions, which suggests that performance feedback and advice interventions are

neither complements nor substitutes. We find this result interesting given that although

performance feedback and advice are targeting different mechanisms, they are conveying

similar information in most cases in our setting.

The p-values reported in the table allow for comparisons across different treatments. For

example, there is no statistically significant difference between the effect of the performance

feedback intervention alone and the intervention that combines performance feedback and

advice. However, the effects differ significantly between the advice intervention alone and

the combined intervention. Finally, the combined intervention significantly increases the

probability of choosing the math test compared to the control group, both in the overall

sample and the female subsample.

5.2 Are the effects of interventions different based on Part 1 per-

formance?

The observed effect of interventions on math test choice may depend on Part 1 perfor-

mance, since performance feedback intervention is solely based on Part 1 performance and

advice intervention is primarily based on Part 1 performance. To explore, we provide a

simple tabulation of math test choice by treatments, gender, and part 1 scores in math and

verbal test scores. Table 4 presents the results. Panels A, B, and C show the percentage of

individuals choosing the math test over verbal test in each treatment for individuals whose

part 1 math score was greater than, equal to, and less than part 1 verbal score, respectively.

Comparing the control treatments across panels, percentage of individuals choosing math

are similar (between 21% and 24%), which suggests individuals were not aware how well they

performed in math versus verbal tests in part 1 without performance feedback and advice.
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This interpretation can be further strengthened comparing the performance feedback only

treatments across panels. Once provided with the performance feedback, 74% of individuals

whose part 1 math score was greater than part 1 verbal score chose math, compared to 13%

of individuals whose part 1 math score was less than part 1 verbal score. We also observe a

similar but weaker pattern for the treatments that involve advice, which is expected given

the advice is primarily, but not solely dependent on part 1 test scores.

Comparing males and females, we see patterns suggestive of that females and males react

to different interventions differently based on initial test scores. When the Part 1 math

score exceeded the Part 1 verbal score (Panel A), performance feedback—whether alone or

combined with advice—effectively eliminated the gender gap in math test choice. In contrast,

the gender gap persisted under the advice-only intervention. When the Part 1 math score was

lower than the Part 1 verbal score (Panel C), only 7% of females in the control group chose

the math test, compared to 42% of males (statistically significant at the 5% level), suggesting

a significant gender gap in overconfidence. Among subjects in Panel C, treatments involving

advice-whether alone or combined with performance feedback-eliminated the gender gap in

math test choice by reducing the percentage of males choosing math while not impacting

females’ choices.

For robustness, Appendix Table 7 repeats the regression analysis in Table 3, separately

for individuals whose part 1 math score was greater than, equal to, and less than part

1 verbal score. This analysis confirms the findings from the simple tabulation exercise:

Among the subjects whose part 1 math scores were greater than verbal scores, Performance

Feedback intervention was more effective at increasing the choice of math for females than

males. Among the subjects whose part 1 math scores were less than verbal scores, Advice

intervention was more effective at decreasing the choice of math for males than females.
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Table 4: Choice of Math Test across Treatments, Genders, and Part 1 Test Scores

(1) (2) (3)
All Female Male

Panel A: Math Score > Verbal Score
No PF & No Advice 0.243 0.156 0.316

(0.432) (0.369) (0.471)
[70] [32] [38]

PF & No Advice 0.738∗∗∗ 0.844∗∗∗ 0.667∗∗

(0.443) (0.369) (0.476)
[80] [32] [48]

No PF & Advice 0.443∗∗ 0.359 0.520††

(0.497) (0.481) (0.501)
[388] [184] [204]

PF & Advice 0.689∗∗∗ 0.706∗∗∗ 0.675∗∗∗

(0.463) (0.457) (0.470)
[370] [170] [200]

Panel B: Math Score = Verbal Score
No PF & No Advice 0.229 0.125 0.333

(0.425) (0.338) (0.482)
[48] [24] [24]

PF & No Advice 0.180 0.227 0.143
(0.388) (0.429) (0.356)
[50] [22] [28]

No PF & Advice 0.273 0.220 0.315
(0.446) (0.416) (0.466)
[264] [118] [146]

PF & Advice 0.320 0.276 0.364
(0.467) (0.449) (0.483)
[266] [134] [132]

Panel C: Math Score < Verbal Score
No PF & No Advice 0.206 0.0714 0.423††

(0.407) (0.261) (0.504)
[68] [42] [26]

PF & No Advice 0.128 0.0714 0.194
(0.336) (0.261) (0.401)
[78] [42] [36]

No PF & Advice 0.0843∗∗ 0.0598 0.110∗∗∗

(0.278) (0.238) (0.314)
[356] [184] [172]

PF & Advice 0.113 0.0926 0.144∗∗

(0.317) (0.291) (0.352)
[362] [216] [146]

PF means performance feedback. Standard deviations are reported in parentheses. Number of observations
is reported in brackets. Number of subjects is number of observations divided by two. ∗ represents whether
the coefficients of No PF & No Advice treatment are statistically significantly different from coefficients of
other treatments based on the two-sample test of proportions clustered at the subject level with an
intra-class correlation of 1. † represents statistically significant differences between coefficients of males and
females based on the two-sample test of proportions clustered at the subject level with an intra-class
correlation of 1. Note that using a different intra-class correlation would result in more statistically
significant estimates.∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. † p < 0.10, †† p < 0.05, ††† p < 0.01.
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5.3 How do interventions affect the choice of math test among

subjects who are eligible for randomly assigned advice?

A limitation of our experiment is that not every subject was eligible to receive both types of

advice (math and verbal). For example, a subject who answered no math questions correctly

but all verbal questions correctly was not eligible to receive advice to choose math test since

no advisor recommended math test in this scenario.13 However, there exists a subset of

subjects (Category R) who was eligible to receive randomly assigned Math or Verbal advice.

Most of these subjects had similar math and verbal scores in part 1 tests (see Table 1). In

the following analysis, we restrict our sample to subjects in Category R.14 Since effects of

the advice intervention likely depend on whether math or verbal advice was received, we

analyze the treatment effects separately by randomly assigned advice type in the following

analysis. We run the regressions of the form:

ChooseMathij = α0 + α1PerformanceFeedbacki + α2AdviceV erbali + α3AdviceMathi

+ α4AdviceV erbali ∗ Feedbacki + α5AdviceMathi ∗ Feedbacki

+ α6MathScorei + α7V erbalScorei + α8Tournamentij + ΩXi + ϵij

(2)

where AdviceV erbali is equal to 1 if the advisor recommended the individual to take the

verbal test, AdviceMathi is equal to 1 if the advisor recommended the individual to take the

math test, AdviceV erbali ∗ Feedbacki is equal to 1 if the individual received performance

feedback and was also recommended to take the verbal test, AdviceMathi∗Feedbacki is equal

13Advisors get paid either based on their own performance or based on the performance of advisee who
received their advice; hence, they were incentivized to give reasonable advice. Details on how the advisor
experiment was conducted are located in Appendix Section D.

14For the sake of completeness, Appendix Table 8 repeats the results for subjects in Category V (those
who were only eligible to receive Verbal Advice) and Category M (those who were only eligible to receive
Math Advice).
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to 1 if the individual received performance feedback and was also recommended to take the

math test. The baseline category is Category R subjects who did not receive any advice

or performance feedback. If the performance feedback and advice are neither complements

nor substitutes, α4 and α5 should be not distinguishable from zero. To investigate what

happens to the gender gaps, we estimate the equations for males and females using seemingly

unrelated regression and look at whether the coefficients of interest are different across these

two groups.

Table 5 presents the results. Among all subjects in Category R, receiving performance feed-

back does not statistically significantly affect their probability of choosing math compared

to the control group. This result is different than the result of Table 3; but it is expected

given that most Category R individuals have similar math and verbal scores in Part 1 test

-indeed, 58% of them had equal math and verbal scores-, hence performance feedback might

not be as effective for these individuals. Receiving randomly assigned math advice -alone

or in conjunction with the performance feedback- result in individuals being more likely to

choose the math test compared to the control group. We do not see any significant effects of

receiving randomly assigned verbal advice -alone or combined with performance feedback-

on choosing math compared to the control group. We also do not detect any interactions

between performance feedback and receiving Verbal advice (i.e., α4 is not statistically sig-

nificantly different from 0) or between performance feedback or receiving Math advice (i.e.,

α5 is not statistically significantly different from 0).

For female subjects in Category R, receiving performance feedback alone and receiving

randomly assigned math advice alone were both highly effective at increasing their math

choice. Receiving performance feedback alone increased the math choice by 25 percentage

points and receiving randomly assigned math advice alone increased math choice by 29.5

percentage points, both statistically significant at the 1% level. Receiving verbal advice
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alone didn’t result in significant changes. We also find suggestive evidence of that perfor-

mance feedback and math advice were substitutes to each other for Category R females,

since receiving both interventions together was less effective than the sum of the effects of

the individual interventions (only statistically significant at the 10% level). Combining per-

formance feedback with randomly assigned verbal or math advice has no additional effect

beyond performance feedback alone (the p-value for α2 + α4 = 0 is 0.415 (verbal) and for

α3 + α5 = 0 is 0.42 (math)), suggesting that the impact of advice for females may operate

primarily through its informational content.

For male subjects in Category R, we find no statistically significant effects of any of

the interventions alone. Interactions between performance feedback and receiving Verbal

advice or between performance feedback and receiving Math advice were also not statistically

significant. However, we see that receiving the performance feedback and the randomly

assigned math advice together increased the proportion of Category R males choosing the

math test (the p-value for α1 + α3 + α5 = 0 is 0.049). Furthermore, combining performance

feedback with randomly assigned math advice has an additional positive impact beyond

performance feedback alone (p-value for α3 + α5 = 0 is 0.05), suggesting that the effect of

advice for males is not driven solely by its informational content.

For Category R subjects, interventions administered alone significantly reduce the gender

gap relative to the control group. The reduction is statistically significant for performance

feedback (p = 0.029) and marginally significant for randomly assigned verbal advice (p =

0.075) and randomly assigned math advice (p = 0.078). When performance feedback is

combined with random math advice, we do not find a significant difference in the gender gap

compared to control (p = 0.305). However, combining performance feedback with random

verbal advice does reduce the gender gap relative to control (p = 0.037).

29



Table 5: Performance Feedback, Type of Advice, and Choice of Math Test-Category R

Sample All Female Male
(1) (2) (3) (4) (5) (6)

Performance Feedback (α1) 0.0991 0.0941 0.206∗ 0.248∗∗∗ -0.00602 -0.0611††

(0.0835) (0.0727) (0.111) (0.0947) (0.126) (0.109)
Verbal Advice (α2) -0.0279 -0.0456 0.00947 0.0527 -0.0817 -0.157†

(0.0633) (0.0616) (0.0707) (0.0714) (0.103) (0.0966)
Math Advice (α3) 0.217∗∗∗ 0.193∗∗∗ 0.277∗∗∗ 0.295∗∗∗ 0.139 0.0721†

(0.0688) (0.0639) (0.0845) (0.0808) (0.108) (0.101)
Feedback*Verbal Advice (α4) -0.0131 -0.00363 -0.0557 -0.134 0.0356 0.128

(0.0959) (0.0871) (0.130) (0.119) (0.143) (0.130)
Feedback*Math Advice (α5) -0.0573 -0.0199 -0.202 -0.216∗ 0.0982 0.188††

(0.102) (0.0907) (0.138) (0.120) (0.150) (0.136)
Part 1 Math Score (α6) 0.159∗∗∗ 0.123∗∗∗ 0.174∗∗∗ 0.136∗∗∗ 0.150∗∗∗ 0.110∗∗∗

(0.0244) (0.0227) (0.0343) (0.0325) (0.0359) (0.0328)
Part 1 Verbal Score (α7) -0.149∗∗∗ -0.126∗∗∗ -0.176∗∗∗ -0.156∗∗∗ -0.125∗∗∗ -0.0979∗∗∗

(0.0251) (0.0240) (0.0359) (0.0337) (0.0363) (0.0352)
Constant (α0) 0.148∗∗ 0.0971 0.0594 0.342 0.238∗∗ -0.0629

(0.0615) (0.171) (0.0733) (0.261) (0.0988) (0.228)

Control Mean .216 .226 .126 .098 .315 .365
(.0544) (.052) (.0569) (.0566) (.091) (.0848)

P-values:
Verbal Advice:
α2 + α4 = 0 .572 .435 .676 .415 .643 .745
α1 + α4 = 0 .071 .062 .025 .103 .667 .347
α1 + α2 + α4 = 0 .371 .477 .041 .036 .615 .357
Math Advice:
α3 + α5 = 0 .034 .008 .496 .42 .024 .005
α1 + α5 = 0 .471 .162 .959 .67 .257 .099
α1 + α3 + α5 = 0 0 0 0 0 .032 .049
Controls No Yes No Yes No Yes
Observations 1086 1086 514 514 572 572
Subjects 543 543 257 257 286 286

Sample is restricted to subjects who are eligible to receive randomly assigned Math or Verbal Advice (see
Category R in Table 1). Dependent variable is equal to 1 if the individual i chose math test over verbal.
Performance Feedback is equal to 1 if the individual learned their scores from part 1. Verbal/Math Advice is
equal to 1 if the advisor recommended the individual to take the Verbal/Math test. Feedback*Verbal/Math
Advice is equal to 1 if the individual received performance feedback and was recommended to take the
Verbal/Math test. Tournament is included in all regressions and equal to 1 if the decision belongs to the
tournament condition. Control Mean is the predicted level of choice of math in No Performance Feedback
and No Advice Condition, with the relevant controls, averaged over Condition 1 subjects in all treatments.
Standard errors of the prediction are reported in the parentheses. Columns 1-2 include all genders and
Columns 3-4 (5-6) include female (male) subjects. Odd columns do not include any additional controls and
even columns include the controls that are listed in Table 2. Standard Errors are clustered at the individual
level and are in parentheses.* represents whether the coefficients are statistically significantly different from
zero and † represents statistically significant differences between coefficients of males and females estimated
through seemingly unrelated regressions . * p < 0.10, ** p < 0.05, *** p < 0.01. † p < 0.10, †† p < 0.05, †††

p < 0.01.
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5.4 Does Gender Match between Advisor and Advisee Matter in

the Role of Advice on Choice of Math Test?

Given the strong effects of randomly assigned math advice in our study and the applied

findings on gender match between advisors and advisees—particularly the impact of female

advisors on female students’ persistence in quantitative or STEM fields (Carrell et al., 2010;

Porter and Serra, 2020; Canaan and Mouganie, 2023)—we examine whether the advisor’s

gender is a mechanism contributing to our results. Crucially, in our experiment, advisor’s

gender was randomly assigned and the type of advice was independent of the advisor’s

gender, which allow us cleanly test this mechanism. If the effects of advice stem primarily

from advice coming from a same-gender advisor rather than personalized interactions with

a same-gender advisor, advice can be delivered at scale through structured interventions like

this one. These interventions will be cost effective compared to personalized interactions

with an advisor since the latter requires more sustained, resource-intensive relationships.

To explore this mechanism, we restrict our sample to Category R subjects (those who

were eligible to receive randomly assigned Math and Verbal advice) who did not receive

performance feedback.15 We run the regressions of the form:

ChooseMathij = α0 + α1UngenderedV erbali + α2MaleV erbali + α3FemaleV erbali

+ α4UngenderedMathi + α5MaleMathi + α6FemaleMathi

+ α7MathScorei + α8V erbalScorei + α9Tournamentij + ΩXi + ϵij

(3)

where UngenderedV erbali /MaleV erbali / FemaleV erbali is equal to 1 if an ungendered

15For the sake of completeness, Appendix Table 9 repeats the results for subjects in Category V (those
who were only eligible to receive Verbal Advice) and Category M (those who were only eligible to receive
Math Advice).
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/ male / female advisor recommended the subject to take the verbal test, respectively,

UngenderedMathi / MaleMathi / FemaleMathi is equal to 1 if an ungendered / male /

female advisor recommended the subject to take the math test, respectively. The baseline

category is the Category R subjects who did not receive performance feedback or advice.

To investigate what happens to the gender gaps, we estimate the equations for males and

females using seemingly unrelated regression and look at whether the coefficients of interest

are different across these two groups.

Table 6 presents the results. Crucially, both the advisor gender and advice type (math

versus verbal) were randomly assigned for the subjects included in this table. In general,

we fail to reject the effects of the verbal advice or math advice treatments are the same

regardless of the gender of the advisor (supported by the p-values reported in the table).

Although we cannot differentiate between different advisor treatments, a couple of findings

are worth highlighting. Being randomly advised to take the verbal test reduces the likelihood

of choosing the math test for male subjects if the advice comes from a gendered advisor.

Furthermore, effects of randomly assigned verbal advice are significantly different between

males and females if the advice comes from a female advisor; that is, gender gap in math

test choice is reduced by receiving verbal advice from a female advisor. Gender gap in math

test choice is also marginally reduced when math advice is given by an ungendered advisor.

6 Discussion

Across many settings, it is shown that women are less likely to choose STEM paths compared

to men. According to the National Center for Education Statistics, while women in the U.S.

earn 57% of all bachelors degrees, they account for only 21% of degrees in engineering and

19% of degrees in computer science. Ahimbisibwe et al. (2024) shows a large gender gap
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Table 6: Type of Advice, Gender of Advisor, and Choice of Math Test-Category R

Sample All Female Male
(1) (2) (3) (4) (5) (6)

Verbal Advice from:
Ungendered Advisor 0.0514 0.0606 0.0671 0.131 0.146 -0.0353

(0.0971) (0.0940) (0.0984) (0.102) (0.223) (0.193)
Male Advisor -0.0383 -0.0951 -0.0566 -0.0438 -0.0672 -0.206∗

(0.0725) (0.0734) (0.0770) (0.0860) (0.113) (0.112)
Female Advisor -0.0680 -0.0996 0.00931 0.0234 -0.159 -0.260∗∗††

(0.0712) (0.0717) (0.0980) (0.0903) (0.107) (0.108)
Math Advice From:

Ungendered Advisor 0.234∗∗ 0.143 0.402∗∗ 0.286∗∗ 0.0859 -0.0284†

(0.115) (0.0929) (0.190) (0.132) (0.153) (0.134)
Male Advisor 0.211∗∗∗ 0.162∗∗ 0.251∗∗ 0.230∗∗ 0.140 -0.00865

(0.0795) (0.0774) (0.103) (0.105) (0.120) (0.115)
Female Advisor 0.209∗∗ 0.201∗∗ 0.249∗∗ 0.276∗∗∗ 0.154 0.0484

(0.0934) (0.0824) (0.119) (0.0994) (0.145) (0.134)
Part 1 Math Score 0.116∗∗∗ 0.0720∗ 0.111∗∗ 0.0344 0.103∗ 0.0793

(0.0406) (0.0366) (0.0510) (0.0481) (0.0602) (0.0506)
Part 1 Verbal Score -0.0918∗∗ -0.0767∗∗ -0.127∗∗ -0.0841 -0.0448 -0.0575

(0.0410) (0.0386) (0.0544) (0.0518) (0.0615) (0.0587)
Constant 0.155∗∗ 0.270 0.102 0.933∗∗∗ 0.234∗∗ -0.187††

(0.0676) (0.230) (0.0792) (0.334) (0.108) (0.305)

Control Mean .215 .247 .131 .124 .315 .425
(.0536) (.0543) (.0567) (.062) (.0892) (.0872)

P-values:
Verbal Advice:
Ungendered = Male .338 .079 .197 .082 .33 .368
Ungendered = Female .199 .071 .608 .302 .151 .225
Male = Female .659 .946 .495 .446 .302 .564

Math Advice:
Ungendered = Male .848 .841 .451 .705 .715 .874
Ungendered = Female .844 .562 .466 .939 .684 .588
Male = Female .98 .636 .988 .68 .919 .644

Controls No Yes No Yes No Yes
Observations 548 548 254 254 294 294
Subjects 274 274 127 127 147 147

Sample is restricted to subjects who are eligible to receive randomly assigned Math or Verbal Advice (see
Category R in Table 1) who did not receive performance feedback. Dependent variable is equal to 1 if the
individual i chose math test over verbal. Verbal / Math Advice from Ungendered / Male / Female Advisor
is equal to 1 if the advisor gender was unknown / male / female and the advice received was Verbal / Math,
respectively. Tournament is included in all regressions and equal to 1 if the decision belongs to the
tournament condition. Control Mean is the predicted level of choice of math in No Performance Feedback
and No Advice Condition, with the relevant controls, averaged over Condition 1 subjects in No
Performance Feedback treatments Standard errors of the prediction are reported in the parentheses.
Columns 1-2 include all genders and Columns 3-4 (5-6) include female (male) subjects. Odd columns do
not include any additional controls and even columns include the controls that are listed in Table 2.
Standard Errors are clustered at the individual level and are in parentheses. * represents whether the
coefficients are statistically significantly different from zero and † represents statistically significant
differences between coefficients of males and females estimated through seemingly unrelated regressions . *
p < 0.10, ** p < 0.05, *** p < 0.01. † p < 0.10, †† p < 0.05, ††† p < 0.01.
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in applications to STEM majors across ten countries even among talented students. The

setting of our online experiment matches these patterns. Even in this simplified setting and

after controlling various observables including test scores, we find that men are 20 percentage

points more likely to choose math path over the verbal path than women.

Many explanations are proposed for this gap including differences in self-confidence about

STEM ability (Owen, 2023), differences in tastes and preferences (Zafar, 2013; Niederle and

Vesterlund, 2007), differences in belief updating (Coffman et al., 2023), lack of female role

models (Porter and Serra, 2020), and gender stereotypes (Carlana, 2019). Inspired by these

explanations, we designed two interventions: absolute performance feedback intervention

and personalized advice intervention.

In our setting, we find absolute performance feedback increases females’ probability of

choosing the math test without influencing proportion of males choosing math. One po-

tential mechanism is that performance feedback affects beliefs about one’s own ability (self-

confidence) differently for males and females, which is supported by our heterogeneity anal-

ysis. Looking at individuals who performed better at math than verbal on the initial test,

we see that receiving performance feedback increases both males and females’ math choices.

Since increases are larger for females, this intervention closes the gender gap in math choice.

Conversely, among the individuals who performed worse at math than verbal on the initial

test, performance feedback reduced the proportion of males choosing math, without affecting

the math choices of females.

Compared to the literature, this is an interesting finding since literature suggests females

are less responsive to feedback in male-typed domains and/or more discouraged by it. Owen

(2023) finds that men are overconfident and women are underconfident about their relative

performance in STEM courses and men, but not women, correct their beliefs about their own
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relative course rank when provided with relative performance feedback. Goulas and Mega-

lokonomou (2021) shows females in all parts of the ability distribution are more discouraged

by relative performance feedback. Coffman et al. (2023) shows that individuals update their

beliefs about own ability in a specific domain in response to noisy but informative feedback

about one’s own score in that domain and men are significantly more responsive to informa-

tion in male-typed domains, while women are significantly more responsive in female-typed

domains.

One implication of this finding is that we should provide absolute performance feedback to

students before their educational choices. Although students receive absolute performance

feedback during their studies, this feedback does not always come right before their track

choices. Reminding females their prior performances before important educational decisions

such as track choices and math course choices might increase proportion of female students

choosing STEM fields. One can also consider selective provision of performance feedback

and/or advice based on initial test score distributions.

In our setting, most of the individuals who were eligible to receive randomly assigned

advice performed similarly in their math and verbal assessments. For females in this sub-

group, receiving performance feedback only, receiving math advice only, and receiving both

the performance feedback and math advice are equally effective at increasing the proportion

of females choosing the math test. For males, receiving performance feedback only or re-

ceiving math advice only does not increase the proportion of males choosing the math test

significantly; however receiving both at the same time does.

Consequently, although a combined intervention leads to the highest percentage of indi-

viduals choosing the math test, the performance feedback intervention is the most effective

at decreasing the gender gap. Hence, if the policy makers’ aim is to encourage individuals
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who are equally talented at math and verbal tasks to choose math, performance feedback

combined with math advice appears to be the optimal strategy whereas if the aim is to re-

duce gender gap in math choice for these individuals, providing performance feedback alone

might be the best solution.

Our study contributes to the discussion on the gender gap in quantitative fields and STEM

careers by disentangling the effect of advisor gender from other confounding factors. In

applied settings, it is challenging to separate the impact of role models from the advice

itself, as advisors and advisees often interact in ways influenced by their gender. Prior

research suggests that exposure to same-gender role models may influence educational and

career choices, but it remains unclear whether the advice given by these role models has

an independent effect (Carrell et al., 2010; Canaan and Mouganie, 2023; Porter and Serra,

2020). Our experiment isolates these factors and finds that randomly assigned math advice

increases the likelihood of selecting the math task, independent of the gender of the advisor.

This finding highlights that the gender-match effects found in the applied literature are not

purely due to receiving advice from a same gender advisor.

7 Conclusion

In this paper, we study how absolute performance feedback and personalized advice in-

fluence the choice of math test over a verbal test in an online experiment. To accomplish

this, we conducted two sets of randomization in the experiment. First, participants were

randomly assigned to either learn their math and verbal performance from the initial as-

sessment or not. In a second randomization, participants were randomly assigned to either

receive advice or not about which assessment to choose next. We then observe how these

interventions influence subjects’ choice of math assessment.
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Our findings reveal a substantial gender gap in the choice of math test which persists even

after controlling for various observables. Receiving absolute performance feedback increases

the likelihood of choosing the math test over verbal test and closes the gender gap in the

choice of math test. Receiving advice does not significantly affect the math test choice or

the gender gap in the math test choice, nor does the interaction of performance feedback and

advice. However, type of advice matters. Among the subset of subjects who were eligible

to receive randomly assigned Math or Verbal advice, receiving math advice, compared to

no advice, significantly increases the propensity to choose math task, particularly for female

participants. Our results suggest that performance feedback and advice are substitutes to

each other for females in this subset. Receiving randomly assigned verbal advice, compared

to no advice, has no detectable influence on the choice of math task for the overall sample,

though there is suggestive evidence that it reduces the gender gap in the choice of math test

by reducing males’ likelihood of choosing the math test. In general, the effects do not differ

based on randomly assigned advisor gender.

Our findings have implications for students’ educational investment decisions. The effec-

tiveness of providing performance feedback in both math and verbal assessments underscores

the value of comprehensive evaluation across multiple skill areas. Clear information about

absolute performance can encourage students, particularly females, to pursue math-focused

fields by reducing uncertainty about their abilities (Owen, 2023; Rury, 2022). Providing

advice on pursuing math-focused fields to the students who are equally talented at math

and verbal tasks can also be an important catalyzer in encouraging students, particularly

females, to pursue quantitative fields.

We expect our findings to generalize to the settings that share important features with our

setting. In this study, we examine the effects of immediate absolute performance feedback

on choice of math test and find strong effects. We do not know whether the results hold in

37



settings when there is a delay between feedback and task choice (as in Coffman et al. (2024))

or when relative performance feedback is provided instead of or in addition to absolute

performance feedback. In this study, we investigate the role of advice and advisee-advisor

gender in the choice of math test in a setting where there is no interaction between the

advisor and the advisee. Hence, we do not expect the effects to be similar in environments

where interactions are in-person or extensive. Finally, information provided through advice

and performance feedback were mostly aligned in our setting. The effects may not generalize

to the settings where they are conflicting with each other.
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Appendix

A Figures

Figure 1: Treatment Variations: Advisor’s Sex x Advisor’s Knowledge

(a) Advisor’s Sex is unknown,
Advisor’s Score: Unknown

(b) Advisor’s Sex: Unknown,
Advisor’s Score: Above Median

(c) Advisor’s Sex: Male, Advisor’s
Score: Unknown

(d) Advisor’s Sex: Male, Advisor’s
Score: Above Median

(e) Advisor’s Sex: Female, Advisor’s
Score: Unknown

(f) Advisor’s Sex: Female, Advisor’s
Score: Above Median
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Figure 2: Relationship between Advisor and Advisee Experiment
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B Tables

Table 1: Relationship between Performance Feedback and Advice

All Female Male
(1) (2) (3)

Panel A: Math Advice
Math Score > Verbal Score 0.667 0.657 0.675
Math Score = Verbal Score 0.302 0.310 0.295
Math Score < Verbal Score 0.031 0.033 0.030

Panel B: Verbal Advice
Math Score > Verbal Score 0.143 0.128 0.160
Math Score = Verbal Score 0.233 0.207 0.262
Math Score < Verbal Score 0.624 0.666 0.578

Rows show the share of subjects whose Part 1 Math score is (i) greater than, (ii) equal to, or (iii) less than

their Part 1 Verbal score among those who received Math advice (Panel A) and who received Verbal

Advice (Panel B). Column (1) pools all genders; Columns (2) and (3) restrict to female and male subjects,

respectively.

Table 2: Relationship between Performance Feedback and Advice-Category R Subjects

All Female Male
(1) (2) (3)

Panel A: Math Advice (randomly assigned)
Math Score > Verbal Score 0.351 0.336 0.364
Math Score = Verbal Score 0.589 0.600 0.579
Math Score < Verbal Score 0.061 0.064 0.058

Panel B: Verbal Advice (randomly assigned)
Math Score > Verbal Score 0.346 0.346 0.347
Math Score = Verbal Score 0.566 0.561 0.570
Math Score < Verbal Score 0.088 0.093 0.083

Sample is restricted to Category R subjects. Rows show the share of subjects whose Part 1 Math score is

(i) greater than, (ii) equal to, or (iii) less than their Part 1 Verbal score among those who received

randomly assigned Math advice (Panel A) and who received randomly assigned Verbal Advice (Panel B).

Column (1) pools all genders; Columns (2) and (3) restrict to female and male subjects, respectively.
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Table 3: Pre-Registration Main Analysis

Follow Advice Non-Stereotypical Choice
(1) (2) (3) (4)

Gender Match -0.0173 -0.0193 -0.0267 -0.0237
(0.0280) (0.0278) (0.0299) (0.0300)

Part 1 Verbal Score 0.0670 0.0609 -0.0118 -0.00766
(0.0112) (0.0117) (0.0135) (0.0140)

Part 1 Math Score -0.0731 -0.0849 -0.0263 -0.0195
(0.0131) (0.0133) (0.0148) (0.0148)

Female Advisee -0.0355 -0.0239 -0.351 -0.353
(0.0280) (0.0289) (0.0301) (0.0317)

Tournament -0.0338 -0.0338 -0.0138 -0.0138
(0.0139) (0.0139) (0.0139) (0.0140)

Constant 0.773 0.658 0.714 0.646
(0.0392) (0.156) (0.0414) (0.161)

Observations 1598 1598 1598 1598
Subjects 799 799 799 799
Controls No Yes No Yes

Sample is restricted to the subjects who received gendered advisor treatments. Dependent variable in
Columns 1-2 is equal to 1 if individual i’s choice in condition j (tournament or piece-rate) is the same as
the advice received. Dependent variable in Columns 3-4 is equal to 1 if a female advisee chooses the math
test or a male advisee chooses the verbal test in condition j. Gender Match is equal to 1 if individual i’s sex
is the same as their advisors. Tournament is equal to 1 if the decision belongs to the tournament condition.
Odd columns do not include any additional controls, and even columns include the controls that are listed
in Table 2. Standard Errors are clustered at the individual level and are in parentheses.* p < 0.10, **
p < 0.05, *** p < 0.01.
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Table 4: Pre-Registration Heterogeneity Analysis

Follow Advice Non-Stereotypical Choice
(1) (2) (3) (4)

Gender Match -0.0323 -0.0403 -0.0208 -0.0175
(0.0396) (0.0395) (0.0438) (0.0435)

*Female Advisee 0.0305 0.0427 -0.0120 -0.0125
(0.0559) (0.0557) (0.0597) (0.0602)

Gender Match -0.0140 -0.0156 -0.0371 -0.0300
(0.0307) (0.0306) (0.0353) (0.0331)

*Tournament -0.00726 -0.00726 0.0126 0.0126
(0.0277) (0.0278) (0.0278) (0.0279)

Gender Match 0.00952 -0.00826 -0.0649 -0.0586
(0.0752) (0.0739) (0.0878) (0.0803)

*Risk Pref -0.00498 -0.00202 0.00672 0.00641
(0.0130) (0.0127) (0.0151) (0.0140)

Gender Match -0.0381 -0.0338 0.0258 0.0406
(0.0375) (0.0375) (0.0385) (0.0359)

*Non-Stereotypical Advice 0.0266 0.0152 -0.0424 -0.0632
(0.0559) (0.0553) (0.0573) (0.0530)

Gender Match -0.0323 -0.0357 -0.0103 -0.00563
(0.0392) (0.0390) (0.0451) (0.0416)

*Knowledgeable Advisor 0.0318 0.0355 -0.0437 -0.0358
(0.0561) (0.0554) (0.0649) (0.0598)

Gender Match -0.0120 -0.0125 -0.00856 -0.0410
(0.0401) (0.0388) (0.0459) (0.0398)

*Performance Feedback -0.00826 -0.0111 -0.0460 0.0350
(0.0558) (0.0554) (0.0646) (0.0602)

Gender Match -0.0122 -0.00912 -0.0322 -0.0306
(0.0364) (0.0359) (0.0422) (0.0383)

*Student -0.0136 -0.0256 0.00441 0.0175
(0.0570) (0.0570) (0.0657) (0.0627)

Gender Match -0.0740 -0.0735 -0.0988 -0.0797
(0.0429) (0.0431) (0.0476) (0.0442)

*College Educated Parents 0.103 0.0985 0.123 0.102
(0.0563) (0.0565) (0.0648) (0.0600)

Gender Match -0.0453 -0.0485 -0.0310 -0.0228
(0.0344) (0.0340) (0.0405) (0.0343)

*Better at Math 0.0797 0.0842 0.000554 -0.00250
(0.0587) (0.0583) (0.0672) (0.0669)

Observations 1598 1598 1598 1598
Subjects 799 799 799 799

Sample is restricted to the subjects who received gendered advisor treatments. Dependent variable in
Columns 1-2 is equal to 1 if individual i’s choice in condition j (tournament or piece-rate) is the same as
the advice received. Dependent variable in Columns 3-4 is equal to 1 if a female advisee chooses the math
test or a male advisee chooses the verbal test in condition j. Each panel reports coefficients from a different
heterogeneity analysis. Gender Match is equal to 1 if individual i’s sex is the same as their advisors. The
second row in each panel is the interaction between gender match and the heterogeneity explored in that
panel. All columns control for the non-interacted version of the heterogeneity explored, tournament dummy,
and part 1 math and verbal scores. Odd columns do not include any additional controls, and even columns
include the controls that are listed in Table 2. Standard Errors are clustered at the individual level and are
in parentheses.* p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 5: Correlates of Part 1 Test Scores

Part 1 Math Score Part 1 Verbal Score
(1) (2) (3) (4)

Female -0.102∗ -0.0939 0.135∗∗ 0.0569
(0.0611) (0.0627) (0.0672) (0.0690)

Asian 0.176 0.0934
(0.147) (0.163)

Black -0.303∗∗ -0.484∗∗∗

(0.143) (0.157)
Mixed -0.0544 -0.0458

(0.158) (0.166)
White -0.0688 -0.0549

(0.123) (0.134)
Age 0.00471 0.0222∗∗

(0.0100) (0.0105)
Student 0.118∗ 0.0805

(0.0683) (0.0735)
College Educated Parents 0.189∗∗∗ 0.299∗∗∗

(0.0632) (0.0677)
Risk Preferences -0.0526∗∗∗ -0.0882∗∗∗

(0.0153) (0.0171)
Time Preferences 0.0404∗∗ 0.0573∗∗∗

(0.0160) (0.0172)
Better at Math 0.100 -0.00132

(0.0864) (0.0928)
Better at Verbal -0.259∗∗∗ 0.0992

(0.0687) (0.0763)
Prolific Approvals (in 1000s) 0.0948∗ -0.0995

(0.0572) (0.0656)
Constant 1.907∗∗∗ 1.786∗∗∗ 1.755∗∗∗ 1.260∗∗∗

(0.0443) (0.308) (0.0472) (0.336)
Subjects 1200 1200 1200 1200

Dependent variable is the part 1 math test score in columns 1 and 2 and part 1 verbal test score in columns
3 and 4. Other is the omitted race category and “Equal at Math and Verbal” is the omitted perception
category. Robust standard errors in parentheses ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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Table 6: Performance Feedback, Type of Advice, and Choice of Math Test

Sample All Female Male
(1) (2) (3) (4) (5) (6)

Performance Feedback (PF) 0.131∗∗ 0.122∗∗ 0.244∗∗∗ 0.231∗∗∗ 0.0180†† 0.0195††

(0.0549) (0.0505) (0.0636) (0.0609) (0.0878) (0.0778)
Verbal Advice -0.0348 -0.0512 0.0288 0.0170 −0.113† −0.132∗∗†

(0.0434) (0.0401) (0.0444) (0.0437) (0.0738) (0.0670)
Math Advice 0.123∗∗ 0.110∗∗ 0.121∗∗ 0.108∗ 0.0999 0.0883

(0.0508) (0.0458) (0.0591) (0.0557) (0.0804) (0.0717)
PF*Verbal Advice -0.0725 -0.0567 -0.159∗∗ -0.150∗∗ 0.0172 0.0339†

(0.0602) (0.0564) (0.0709) (0.0685) (0.0965) (0.0881)
PF*Math Advice 0.0550 0.0699 -0.0101 0.00902 0.137 0.140

(0.0680) (0.0624) (0.0846) (0.0801) (0.104) (0.0930)
Part 1 Math Score 0.109∗∗∗ 0.0875∗∗∗ 0.106∗∗∗ 0.0911∗∗∗ 0.106∗∗∗ 0.0845∗∗∗

(0.0115) (0.0108) (0.0149) (0.0144) (0.0172) (0.0158)
Part 1 Verbal Score -0.0869∗∗∗ -0.0790∗∗∗ -0.109∗∗∗ -0.105∗∗∗ −0.0635∗∗∗†† −0.0547∗∗∗††

(0.0103) (0.0102) (0.0136) (0.0139) (0.0156) (0.0147)
Constant 0.189∗∗∗ 0.279∗∗ 0.146∗∗∗ 0.380∗∗ 0.253∗∗∗ 0.191

(0.0446) (0.113) (0.0484) (0.150) (0.0751) (0.160)

P-values:
Verbal Advice:
Advice+PF*Advice=0 .012 .009 .021 .016 .139 .104
PF+PF*Advice=0 .02 .009 .007 .01 .38 .186
PF+Advice+PF*Advice=0 .59 .73 .013 .03 .3 .247
Math Advice:
Advice+PF*Advice=0 0 0 .099 .071 .001 0
PF+PF*Advice=0 0 0 0 0 .006 .002
PF+Advice+PF*Advice=0 0 0 0 0 .001 .001
Controls No Yes No Yes No Yes
Observations 2400 2400 1200 1200 1200 1200
Subjects 1200 1200 600 600 600 600

Sample includes all subjects. Dependent variable is equal to 1 if the individual i chose math test over verbal.
Performance Feedback is equal to 1 if the individual learned their scores from part 1. Verbal/Math Advice is
equal to 1 if the advisor recommended the individual to take the Verbal/Math test. Feedback*Verbal/Math
Advice is equal to 1 if the individual received performance feedback and was recommended to take the
Verbal/Math test. Tournament is included in all regressions and equal to 1 if the decision belongs to the
tournament condition. Columns 1-2 include all genders and Columns 3-4 (5-6) include female (male)
subjects. Odd columns do not include any additional controls and even columns include the controls that
are listed in Table 2. Standard Errors are clustered at the individual level and are in parentheses. *
represents whether the coefficients are statistically significantly different from zero and † represents
statistically significant differences between coefficients of males and females estimated through seemingly
unrelated regressions . * p < 0.10, ** p < 0.05, *** p < 0.01. † p < 0.10, †† p < 0.05, ††† p < 0.01.
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Table 7: Performance Feedback, Advice, and Choice of Math Test by Part 1 Test Scores

Sample All Female Male
(1) (2) (3) (4) (5) (6)

Panel A: Math Score > Verbal Score
Performance Feedback (α1) 0.437∗∗∗ 0.363∗∗∗ 0.628∗∗∗ 0.579∗∗∗ 0.304∗∗† 0.182††

(0.0945) (0.0885) (0.109) (0.102) (0.141) (0.132)
Advice (α2) 0.169∗∗ 0.120∗ 0.179∗∗ 0.135 0.158 0.0742

(0.0743) (0.0707) (0.0829) (0.0832) (0.112) (0.106)
Feedback*Advice (α3) -0.192∗ -0.128 -0.283∗∗ -0.237∗∗ -0.138 -0.0373

(0.103) (0.0957) (0.121) (0.114) (0.154) (0.142)
Constant (α0) 0.00242 0.101 -0.0224 0.294 0.0475 0.0512

(0.0846) (0.209) (0.107) (0.331) (0.123) (0.276)

Observations 908 908 418 418 490 490
Subjects 454 454 209 209 245 245

Panel B: Math Score = Verbal Score
Performance Feedback (α1) -0.0489 -0.0292 0.104 0.150∗ -0.187 -0.188†

(0.0998) (0.0921) (0.119) (0.0873) (0.154) (0.154)
Advice (α2) 0.0462 0.0485 0.0904 0.103 -0.00963 -0.0245

(0.0801) (0.0747) (0.0826) (0.0769) (0.130) (0.123)
Feedback*Advice (α3) 0.0953 0.109 -0.0478 -0.109 0.233 0.319∗††

(0.112) (0.105) (0.138) (0.111) (0.170) (0.173)
Constant (α0) 0.217∗∗ 0.217 0.134 0.725∗∗ 0.299∗∗ -0.170††

(0.0870) (0.238) (0.110) (0.336) (0.133) (0.316)

Observations 628 628 298 298 330 330
Subjects 314 314 149 149 165 165

Panel C: Math Score < Verbal Score
Performance Feedback (α1) -0.0775 -0.0764 -0.00662 -0.0256 -0.222 -0.186

(0.0757) (0.0696) (0.0693) (0.0720) (0.143) (0.118)
Advice (α2) -0.123∗ -0.118∗∗ -0.0295 -0.0142 -0.295∗∗†† -0.288∗∗∗††

(0.0637) (0.0556) (0.0561) (0.0565) (0.123) (0.101)
Feedback*Advice (α3) 0.107 0.112 0.0392 0.0520 0.260∗ 0.240∗

(0.0801) (0.0753) (0.0760) (0.0772) (0.150) (0.128)
Constant (α0) 0.229∗∗∗ 0.345∗∗ 0.0819 0.0318 0.473∗∗∗†† 0.585∗∗††

(0.0744) (0.136) (0.0609) (0.128) (0.149) (0.229)

Observations 864 864 484 484 380 380
Subjects 432 432 242 242 190 190
Controls No Yes No Yes No Yes

Sample includes all subjects. Panels A, B, and C includes individuals whose part 1 math score was greater
than, equal to, and less than part 1 verbal score, respectively. Dependent variable is equal to 1 if the
individual i chose math test over verbal. Performance Feedback is equal to 1 if the individual learned their
scores from part 1. Advice is equal to 1 if the individual was assigned to one of the advice treatments.
Feedback*Advice is equal to 1 if the individual received performance feedback and was assigned one of the
advice treatments. Columns 1-2 include all genders and Columns 3-4 (5-6) include female (male) subjects.
All columns include Part 1 Math Score, Part 1 Verbal Score, and Tournament dummy as controls.
Additionally, even columns include the controls that are listed in Table 2. Standard Errors are clustered at
the individual level and are in parentheses. * represents whether the coefficients are statistically
significantly different from zero and † represents statistically significant differences between coefficients of
males and females estimated through seemingly unrelated regressions . * p < 0.10, ** p < 0.05, ***
p < 0.01. † p < 0.10, †† p < 0.05, ††† p < 0.01.
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Table 8: Performance Feedback, Type of Advice, and Choice of Math Test-Category V and M Subjects

Category V: Verbal Advice Eligible
Sample All Female Male

(1) (2) (3) (4) (5) (6)
PF (α1) -0.0880 -0.0899 -0.0173 -0.0412 -0.211 -0.178

(0.0787) (0.0723) (0.0729) (0.0749) (0.144) (0.117)
Advice (α2) -0.149∗∗ -0.152∗∗∗ -0.0493 -0.0483 -0.304∗∗† -0.324∗∗∗††

(0.0662) (0.0571) (0.0600) (0.0588) (0.122) (0.0971)
PF*Advice (α3) 0.120 0.136∗ 0.0516 0.0799 0.250 0.251∗

(0.0830) (0.0779) (0.0793) (0.0795) (0.152) (0.128)
Part1 Math Score 0.0645∗∗∗ 0.0634∗∗∗ 0.0601∗∗∗ 0.0506∗∗∗ 0.0586∗∗ 0.0858∗∗∗

(0.0161) (0.0157) (0.0172) (0.0158) (0.0291) (0.0318)
Part1 Verbal Score -0.0201 -0.0167 -0.00547 -0.000141 -0.0411 -0.0385

(0.0200) (0.0191) (0.0182) (0.0175) (0.0404) (0.0395)
Constant 0.185∗∗ 0.407∗∗∗ 0.0370 0.102 0.421∗∗†† 0.661∗∗∗††

(0.0821) (0.147) (0.0661) (0.143) (0.162) (0.237)
P-values:
α2 + α3 = 0 .571 .756 .967 .593 .541 .399
α1 + α3 = 0 .229 .076 .249 .165 .416 .148
α1 + α2 + α3 = 0 .082 .06 .806 .865 .035 .012
Controls No Yes No Yes No Yes
Observations 788 788 444 444 344 344
Subjects 394 394 222 222 172 172

Category 3: Math Advice Eligible
All Female Male

(7) (8) (9) (10) (11) (12)
0.524∗∗∗ 0.431∗∗∗ 0.736∗∗∗ 0.575∗∗∗ 0.381∗∗† 0.276
(0.122) (0.121) (0.0947) (0.121) (0.179) (0.174)
0.229∗∗ 0.144 0.198∗∗ 0.0504 0.266∗ 0.205
(0.104) (0.101) (0.0889) (0.107) (0.153) (0.147)
-0.185 -0.102 -0.252∗∗ -0.0878 -0.161 -0.0878
(0.133) (0.130) (0.111) (0.130) (0.198) (0.187)
0.0980∗ 0.0829 0.0507 0.0174 0.0846 0.0724
(0.0576) (0.0511) (0.0689) (0.0630) (0.0853) (0.0648)
-0.0501 -0.0649∗∗ -0.116∗∗∗ -0.121∗∗∗ 0.0326†† -0.00575††

(0.0358) (0.0320) (0.0400) (0.0389) (0.0575) (0.0426)
0.0469 0.343 0.180 0.777∗ 0.0426 0.127
(0.169) (0.323) (0.189) (0.436) (0.237) (0.382)

.622 .612 .422 .607 .431 .316
0 0 0 0 .005 .002
0 0 0 0 .001 .006
No Yes No Yes No Yes
526 526 242 242 284 284
263 263 121 121 142 142

Sample in Columns 1-6 is Category V subjects for whom the advice received was verbal. Sample in Columns 7-12 is Category 3 subjects for
whom the advice received was math. Dependent variable is equal to 1 if the individual i chose math test over verbal. PF is equal to 1 if the
individual learned their scores from part 1 (i.e., received performance feedback). Advice is equal to 1 if the individual was assigned to one of
the advice treatments. Feedback*Advice is equal to 1 if the individual received performance feedback and was assigned one of the advice
treatments. Tournament is included in all regressions and equal to 1 if the decision belongs to the tournament condition. Columns 1-2 and 7-8
include all genders in their respective categories. Columns 3-4 and 9-10 include female subjects in their respective categories. Columns 5-6
and 11-12 include male subjects in their respective categories. Odd columns do not include any additional controls and even columns include
the controls that are listed in Table 2. Standard Errors are clustered at the individual level and are in parentheses. α2 + α3 = 0 compares the
effect of Performance Feedback treatment to the Performance Feedback and Advice treatment. α1 + α3 = 0 compares the effect of Advice
treatment to the Performance Feedback and Advice treatment. α1 + α2 + α3 = 0 compares the effect of control treatment to the Performance
Feedback and Advice treatment. * represents whether the coefficients are statistically significantly different from zero and † represents
statistically significant differences between coefficients of males and females estimated through seemingly unrelated regressions. * p < 0.10, **
p < 0.05, *** p < 0.01. † p < 0.10, †† p < 0.05, ††† p < 0.01.

54



Table 9: Type of Advice, Gender of Advisor, and Choice of Math Test-Category V and M Subjects

Category V: Verbal Advice Eligible
Sample All Female Male

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

Advice from:
Ungendered Advisor -0.184∗∗∗ -0.188∗∗∗ -0.0731 -0.0503 -0.369∗∗∗†† -0.432∗∗∗†††

(0.0686) (0.0636) (0.0695) (0.0703) (0.124) (0.105)
Male Advisor -0.119 -0.115∗ -0.0260 -0.0128 -0.279∗∗† -0.312∗∗∗††

(0.0727) (0.0646) (0.0726) (0.0700) (0.130) (0.106)
Female Advisor -0.165∗∗ -0.176∗∗∗ -0.0583 -0.0751 -0.331∗∗† -0.363∗∗∗††

(0.0693) (0.0611) (0.0670) (0.0670) (0.130) (0.103)
Part 1 Math Score 0.0653∗∗ 0.0621∗∗ 0.0673∗∗ 0.0564∗∗ 0.0336 0.0733

(0.0255) (0.0256) (0.0275) (0.0257) (0.0420) (0.0454)
Part 1 Verbal Score -0.0129 -0.00569 -0.0234 -0.00799 0.0122 -0.0184

(0.0253) (0.0251) (0.0212) (0.0201) (0.0522) (0.0507)
Constant 0.162∗ 0.270 0.0790 -0.0507 0.304 0.434

(0.0957) (0.214) (0.0659) (0.177) (0.196) (0.336)

P-values:
Ungendered = Male .124 .109 .124 .496 .163 .101
Ungendered = Female .596 .756 .596 .547 .494 .25
Male = Female .279 .15 .279 .145 .447 .504

Controls No Yes No Yes No Yes
Observations 384 384 384 206 178 178
Subjects 192 192 192 103 89 89

Category 3: Math Advice Eligible
All Female Male

(7) (8) (9) (10) (11) (12)

0.220 0.142 0.154 -0.106 0.273 0.272†

(0.138) (0.141) (0.148) (0.139) (0.192) (0.195)
0.231∗∗ 0.173 0.253∗∗ 0.0580 0.245 0.163
(0.115) (0.120) (0.101) (0.116) (0.179) (0.170)
0.187 0.0900 0.121 -0.104 0.206 0.0433
(0.120) (0.129) (0.125) (0.154) (0.180) (0.179)
0.175∗∗ 0.149∗ 0.0878 0.0431 0.165 0.141
(0.0841) (0.0771) (0.114) (0.115) (0.121) (0.104)
-0.0855 -0.113∗∗ -0.159∗∗ -0.184∗∗∗ -0.000519 -0.00497††

(0.0567) (0.0485) (0.0656) (0.0672) (0.0871) (0.0674)
-0.122 0.635 0.130 1.002 -0.138 0.421
(0.222) (0.517) (0.294) (0.720) (0.307) (0.652)

.924 .754 .528 .158 .864 .426

.787 .62 .837 .991 .694 .075

.652 .348 .316 .255 .783 .243

No Yes No Yes No Yes
262 262 124 124 138 138
131 131 62 62 69 69

Sample is restricted to individuals who did not receive performance feedback. Sample in Columns 1-6 is Category V subjects for whom the
advice received was verbal. Sample in Columns 7-12 is Category 3 subjects for whom the advice received was math. Dependent variable is
equal to 1 if the individual i chose math test over verbal. Advice from Ungendered/Male/Female Advisor is equal to 1 if the advisor gender
was unknown/male/female. Tournament is included in all regressions and is equal to 1 if the decision belongs to the tournament condition.
Columns 1-2 and 7-8 include all genders in their respective categories. Columns 3-4 and 9-10 include female subjects in their respective
categories. Columns 5-6 and 11-12 include male subjects in their respective categories. Odd columns do not include any additional controls
and even columns include the controls that are listed in Table 2. Standard Errors are clustered at the individual level and are in parentheses.∗

represents whether the coefficients are statistically significantly different from zero and † represents statistically significant differences between
coefficients of males and females estimated through seemingly unrelated regressions . ∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01. † p < 0.10, ††

p < 0.05, ††† p < 0.01.
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C Test Questions

Figure 3: Part 1 Math Questions
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Figure 4: Part 1 Verbal Questions
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Figure 5: Part 2 Math Questions
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Figure 6: Part 2 Verbal Questions
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D Details about the Advisor Experiment

To create the advice that will be provided in the main experiment, we conducted another

study first. We recruited 200 participants (100 male and 100 female) from Prolific with the

following criteria: aged between 35-40, approval rate is between 95-100% and the number of

previous submissions on prolific is between 50 to 2000.

First, advisors completed 4 math questions and 4 verbal questions which belonged to the

Part 2 Test for the advisees in the main experiment. Then, they were shown five randomly

chosen scenarios out of 25 possible score combinations (combinations of possible correct

answers in math and verbal on a test that is similar to the one they took) in a random order

and were asked to provide advice to other participants on whether they should choose the

math test or the verbal test for Part 2. Advisors did not know the gender of the advisee

when providing this advice. Advisors know that this is not a hypothetical situation and their

advice will be passed on a real participant. They also knew that the person that they are

advising will be randomly assigned to a piece-rate condition or a tournament condition for

their second test, with equal chance.

Advisors received $2 for completing the study and a bonus payment between $0 and $2

depending on either (i) the advisor’s number of correct answers in their own test or (ii) the

number of correct answers that the advisee has on the part 2 test. Computer randomly picks

whether their bonus payment was calculated based on (i) or (ii).

Our pre-analysis plan states that the main goal of this experiment is to create the advice

that will provided in the advisee experiment and we will also explore whether the gender of

the advisor and whether the advisor knows about their own performance affects the advice

they provide. Appendix Table 10 presents these results. Female advisors are more likely

to advice math whereas there is no detectable effect of either learning own scores (receiving
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performance feedback) before providing advice or the interaction between the advisor gender

and receiving the performance feedback.

Table 10: Correlates of Math Advice

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

Female Advisor 0.0382 0.0532∗∗ 0.0652∗ 0.0697∗

(0.0235) (0.0262) (0.0344) (0.0400)

Performance Feedback 0.0214 0.0344 0.0460 0.0484

(0.0241) (0.0229) (0.0366) (0.0346)

Female Advisor*Performance Feedback -0.0495 -0.0293

(0.0484) (0.0514)

Advisee Math Score 0.0314∗∗ 0.0315∗∗ 0.0313∗ 0.0316∗∗

(0.0158) (0.0156) (0.0160) (0.0158)

Advisee Verbal Score -0.0158 -0.0168 -0.0147 -0.0159

(0.0108) (0.0108) (0.0110) (0.0110)

Constant 0.202∗∗∗ 0.471 0.191∗∗∗ 0.459

(0.0640) (0.295) (0.0644) (0.303)

Controls No Yes No Yes

Observations 1000 1000 1000 1000

Subjects 200 200 200 200

Dependent variable is equal to 1 if the advisor recommends choosing math test and 0 if the advisor
recommends choosing verbal test. Performance Feedback is equal to 1 if the advisor learned their scores
before giving advice. Female Advisor is equal to 1 if the gender of the advisor is female. All columns control
for score combination fixed effects (i.e., for which score combination the advice was provided) and advisor’s
own math and verbal scores. Columns 2 and 4 also control for advisor’s race, age, employment status,
highest level of education, and total approvals on Prolific. Standard Errors are clustered at the individual
level and are in parentheses.∗ p < 0.10, ∗∗ p < 0.05, ∗∗∗ p < 0.01.
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