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Abstract

The gender wage gap is to a significant extent driven by gender-based job segregation.

One of the potential culprits can be found in supply-side behavioral differences in promotion

applications. In this study, using a controlled lab experiment, we disentangle the roles of

gender, field of study, and task difficulty in promotion application decisions. Our study pro-

vides three crucial findings. First, gender differences in self-limiting promotion application

behavior are only present in STEM field students when exposed to a male task. Specifi-

cally, when an easier alternative is available, women are less willing to apply for promotions

concerning harder tasks than men. Second, there exists no significant difference between

men’s and women’s willingness to apply for promotion concerning female jobs in STEM or

non-STEM fields. Third, we find that previously reported gender differences in confidence

are present only between STEM field students. The results also suggest that self-sorting into

positions does not cause a decrease in overall welfare, however, it causes fewer promotions

for women in STEM. We finally propose an easy-to-implement policy intervention to close

the gender gap in STEM students when applying for a promotion.
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1 Introduction

Despite progress, the underrepresentation of women in the upper echelons of work remains a

prominent issue driving the gender pay gap (Encinas-Mart́ın and Cherian, 2023). This un-

derrepresentation is even more pronounced in science, technology, engineering and mathematics

(STEM) fields, which further fuels the gap given the lucrative nature of STEM occupations. The

education gap is no longer the primary culprit of the gender pay gap (Blau and Kahn, 2017).

Indeed, even with similar levels of numeracy skills, women earn less than their male counterparts

(Encinas-Mart́ın and Cherian, 2023). Instead, the gender wage gap is partially explained by oc-

cupational segregation (Blau and Kahn, 2017). Occupational segregation manifests itself in two

ways, between and within establishments, and it has been shown that especially for college grad-

uates what matters the most is the within-establishment segregation (Barth et al., 2021). We

also know that within-establishment segregation is mostly due to promotional differences, which

is also called hierarchical segregation in the literature (Bettio et al., 2009). Employers’ promo-

tion decisions and employees’ application behavior are two sides of the coin leading to this type

of segregation. Employer discrimination against women in promotion decisions is a previously

documented phenomenon (Blau and DeVaro, 2007; Bohnet et al., 2016; Sarsons, 2017), but it is

not the only factor influencing promotion outcomes (Bosquet et al., 2019). Employee behavior,

namely the willingness to climb the ladder in work hierarchies, should also be closely examined

to develop a better understanding of the female underrepresentation in upper management. In

this paper, we scrutinize promotion-related job applications in a controlled environment using

two laboratory experiments and focusing on self-limiting employee behavior in this application

process that prevents women from reaching advantaged positions in their careers.

Earlier evidence of gender differences in the labor market shows that the career pipeline of

women leaks out even before the employer’s decision in the hiring process (Clark Blickenstaff,

2005), meaning that women and men themselves may choose different career paths even before an

employer makes a decision about their promotion. Promotion decisions are generally considered

to be made by the employer, but it has been empirically shown in the French academic setting

that application differences account for most of the promotion gap between men and women

(Bosquet et al., 2019). Using a series of experiments, Brands and Fernandez-Mateo (2017)

highlight the effect of previous negative experiences in the underrepresentation of women in

higher management. Additionally, in a stylized online experiment, Exley and Kessler (2022)

show that an employee’s self-presentation is also a determining factor in how employers make

promotion decisions. They demonstrate that a self-presentation gender gap appears in the male-

stereotyped domain during the application process. It is important to underline that employees

are not automatically promoted just because they deserve it. They are expected to show their

deservingness to be promoted or to directly apply for a promotion. Employees must therefore

actively participate in the process that will lead them to higher positions in their careers.

In this study, we investigate the self-limiting behavior of individuals in promotion applica-

tions by means of two stylized laboratory experiments. We define self-limiting behavior as an

individual’s personal action that would hinder the individual from reaching their full potential
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(Dickerson and Taylor, 2000). Hence, we focus exclusively on employee behavior. To do so, we

exploit the potential of lab experiments in three ways. Typical actors of a real-life promotion

decision are an employer and the employee. First, to eliminate the previously detected impact

of employer expectations on employee behavior (Barbulescu and Bidwell, 2013) and gender dif-

ferences in self-presentation to the employer (Exley and Kessler, 2022), we have removed the

employer component. Second, we have also made job requirements irrelevant by removing them

altogether, as Mohr (2014); Coffman et al. (2022); Abraham et al. (2023) demonstrated gender

differences in assessing the requirements to apply for a position. Finally, the laboratory setting

also helps us separate preferences from self-limiting behavior. An individual’s preference not to

take on the responsibility of a task is not a self-limiting behavior. Hence, we create a controlled

environment in which the self-limiting behavior of men and women in relation to promotion ap-

plications is isolated. In our setup, there is no authority or rule to determine deservingness. We

start thereby to systematically disentangle reasons behind self-limiting behavior in promotion

applications: true performance, past beliefs about absolute and relative performance, future

expectations about absolute and relative performance, task difficulty, gender congruency of the

task, field congruency of the task and preferences to gain a better understanding of the employee

perspective on the promotion gap.

Our study introduces a novel promotion application design, where participants are paired

and asked to express their individual willingness to apply for a promotion. The willingness

to promote is reported following a real effort task. Only one of the two employees in the

group is promoted to the “advanced job” based purely on their relative willingness to apply for

promotion. The other employee takes the “novice job”. Each of the advanced and the novice

jobs provides an individual bonus, the former being greater than the latter. The promoted

and unpromoted individuals stay in the same group and work separately in two new real-effort

tasks for an additional joint group payoff which is shared equally at the end of the experiment.

Both players’ efforts contribute to their final earnings. However, the promoted participant’s

contribution to the joint group account is higher, that is, this promotion involves a shared

responsibility, but the promoted employee’s output is multiplied by a higher factor. Hence,

promoting the better performer is the best strategy for both parties in the group. After the

promotion application is completed, both participants perform the tasks.

In our design, there are a total of three promotion application decisions. Across the three

decisions, we systematically assign tasks with different difficulty levels to advanced and novice

jobs. In the first decision, both jobs have the same low task difficulty level. In the second decision,

the task related to the “advanced job” has a higher difficulty level, which makes this particular

decision closer to reality. The final decision includes high-difficulty tasks for both jobs. This

design allows us to collect three observations for each participant. Thus, we can evaluate self-

limiting behavior by exploiting the panel data using a standard difference-in-differences analysis

(Card and Krueger, 1994). The second decision, as mentioned above, is the most realistic.

But, considering only this decision might raise the question of whether any gender difference in

willingness to promote is simply due to a preference for not taking responsibility for the hard

task, or whether it is a self-limiting behavior that prevents the employee from applying. To
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address this, the third option is designed to remove the responsibility effect of the hard task on

willingness to promote. If the willingness to promote decreases due to the hard task, then it

should also decrease in the third decision. Therefore, we can conduct a difference-in-differences

analysis on men and women using the change in task difficulty as the treatment to remove

the effect of task difficulty preferences on promotion applications. In addition, the difference

between the first and third decisions is analyzed as a difference in willingness to promote when

the state of the world consists only of hard tasks.

The study accommodates two separate experiments, Baseline and HighDifficulty. In

the first experiment, Baseline, we examine the gender congruency-related differences in be-

havior and preferences. Gender-incongruency of a task has been previously found to exacerbate

gender differences in willingness to take responsibility in group decisions (Coffman, 2014) and

self-promotion (Exley and Kessler, 2022). In this experiment, each participant is presented

with our experimental design twice in two separate parts, one including a stereotypically mas-

culine and the other a stereotypically feminine task. The order of parts is randomized. Go-

ing further, in this experiment we also introduce another congruency level: field-congruence.

By field-congruence, we consider study background and we additionally hypothesize that the

gender-incongruency driven differences might shrink when the gender-incongruent task is field-

congruent. Therefore, our first experiment distinguishes participants based on their gender as

well as their study background, STEM and non-STEM. In the second follow-up experiment,

HighDifficulty, we increase the difficulty of the real effort task that they perform before

making their promotion choices, therefore implicitly decreasing the ambiguity concerning task

difficulty and we concentrate only on the male task and only on STEM students, which was the

only combination where we found a gender gap in Baseline. In both experiments, absolute and

relative performance-related beliefs are elicited to measure confidence through overestimation

and overstatement defined by Moore and Healy (2008). Participants are also asked to state

their absolute and relative performance expectations in an easy and a hard task that they would

solve in the future. The belief elicitation is not incentivized following Charness et al. (2021) to

not cause hedging due to the same experimental design being presented twice with two different

tasks in Baseline. The belief elicitation procedure is kept the same in HighDifficulty.

When inspected from Bosquet et al. (2019)’s perspective, each promotion can be regarded as

a job application. Focusing on gender differences detected in job application behavior research,

we identify three major findings that play a role in the formation of these differences: gender

congruency of the domain, competition preferences, and ambiguity. Barbulescu and Bidwell

(2013) examine differences in job search and job preferences between men and women using

survey and archival data. Their research finds that women are less likely to apply for stereotypi-

cally masculine jobs which is partly driven by self-identification and partly by lower expectations

regarding a job offer in these domains. Well-crafted laboratory experiments have also shown

that gender differences might also depend on the perceived masculinity or the femininity of the

task (Coffman, 2014; Dreber et al., 2014; Exley and Kessler, 2022). Exley and Kessler (2022)

additionally suggest that there is a self-promotion gap between men and women only in the male

domain. Therefore, gender congruency of the domain appears to be an important determining
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factor behind self selection and we choose to incorporate both male and female domains in our

experiment.

Furthermore, experimental evidence from studies conducted by Buser et al. (2014), Flory

et al. (2015), and Samek (2019) have identified competitiveness as a crucial factor influencing the

career choices of men and women. Women exhibiting a lower preference for competition tend to

opt for less prestigious academic tracks, and less competitive work environments, and shy away

from competitive compensation schemes. Negative past experiences have also been found to

asymmetrically influence women’s decisions regarding job applications (Brands and Fernandez-

Mateo, 2017), increasing the likelihood that women have less willingness to compete for better

positions. Hence, we seek to minimize competition by using piece rates and no limitations for

promotion other than self-reported willingness.

On the other hand, ambiguity appears to be another determinant of gender differences in

application decisions. Experiments have highlighted the importance of information about the

application process. For example, Gee (2019) demonstrated the significant impact of providing

information about the number of applicants, which increases the likelihood of women completing

their applications. In addition, ambiguity within job requirements is also found to have an

effect. A field experiment conducted by Abraham et al. (2023) found that removing redundant

job descriptions changed application behavior and that women were particularly sensitive to

meeting job requirements, confirming earlier survey evidence (Mohr, 2014). In addition, an

online experiment conducted by Coffman et al. (2022) supports the claim that ambiguous job

requirements disproportionately affect women, causing them to refrain from applying. Therefore,

we have removed any pre-imposed barrier to applying for a promotion in our setup, but the

ambiguity related to the difficulty level of the hard task, since our participants are presented

only with the easy task before their promotion applications.

The Baseline has three major findings. First, we find that promotion application differences

only exist between STEM studying men and women. It is crucial here to underline again that

in our study, the promotion application is free of application requirements. Hence, deciding not

to apply can only be driven by preferences and beliefs about absolute or relative performance.

Our study shows that STEM women have a lower willingness to apply for harder tasks in the

presence of an easier alternative. The difference can be explained neither through the belief

nor through the preference channel. Second, the promotion application difference becomes

insignificant when the female task is used instead. The difference between non-STEM men and

women in willingness to apply is on the other hand insignificant for both male and female tasks.

Finally, we show that the study background matters and gender differences in absolute and

relative confidence in both male and female tasks are mainly driven by STEM-studying males.

We also provide evidence for the promotion opportunity loss for women due to self-sorting in

jobs.

In our second experiment, HighDifficulty, we use our findings from the Baseline and

the research on gender differences in ambiguity aversion regarding gain domain (Eckel and

Grossman, 2008; Flory et al., 2015). Moreover, the impact of ambiguity decrease on closing the

gender gap has been also demonstrated by Abraham et al. (2023) and Coffman et al. (2022)
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in the job descriptions and requirements domain. The Baseline group demonstrates that

statistically significant gender differences in promotion application behavior occur only when

a harder task concerns the promoted employee alongside an easier task concerning the non-

promoted employee, and only in the male domain. This gender difference is present solely

among STEM students. Consequently, HighDifficulty targets only STEM students applying

for promotions in the male domain. It is important to note that in Baseline, the first task

performed before the promotion decision is the easy task. By contrast, in HighDifficulty,

participants experience the hard task in the first part of the experiment. This approach reduces

ambiguity related to the difficulty level of the hard task, which determines payoffs in relation to

promotion decisions. Thus, HighDifficulty clarifies for participants the difficulty of the task

they must perform when they promote and take responsibility for the group. This intervention

successfully eliminates the gender gap in promotion applications, promoting equal labor supply

among both men and women.

The rest of this paper is structured as follows: Section 2 explains the detailed designs of

our experiment. Section 3 describes our pre-registered hypotheses. Section 4 presents sample

characteristics and detailed results. Finally, Section 5 concludes.

2 Experimental Design

The main goal of our study is to disentangle the self-limiting behavior in promotion applica-

tions through beliefs and preferences, to check whether this behavior is task or field-of-study

dependent, and finally to close this gap by reducing ambiguity related to task content. Our

study consists of two experiments, Baseline and HighDifficulty. In Baseline, we scruti-

nize gender differences driven by preferences and beliefs in the promotion application behavior

with STEM and non-STEM students using both male and female tasks. This experiment is a

within-subject design in terms of both tasks being presented to all participants, but inherently

a between-subject in terms of study background. After observing the relevance of the field of

study on gender differences in Baseline, we derived the second experiment, HighDifficulty,

which is a simplified version of our first experiment. In HighDifficulty, we propose a policy

intervention to close the gap for STEM students in a male task, by reducing the ambiguity

concerning the job content, that is the difficulty level. Both of our experiments use the same

promotion application design developed for this study.

2.1 Experiment 1: Baseline

Our promotion application design adopted the willingness to contribute concept from Coffman

(2014) and was inspired by the design of the laboratory experiment in the online appendix of

Coffman et al. (2022). Coffman (2014) uses pairs and asks whether one participant is willing

to take responsibility for answering a given question on behalf of the pair. In her experiment,

participants decide their willingness to take on this responsibility on a scale of 1 to 4, with 1

being the highest. When the individual responses of the pair are compared, the responsibility for
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answering the question is given to the person with the highest willingness. Similarly, our design

incorporated this mechanism for truthful reporting of willingness to apply for a promotion.

Furthermore, the lab experiment in the Coffman et al. (2022) online appendix attempts to

generate a job application setup where participants are asked to choose between a novice and an

expert job. The task content of each job was exactly the same, but the jobs differed in terms of

pay. The reason for this design choice of having the same task for both jobs has been reported

as eliminating the effect of preferences. Therefore, the authors have argued that they were able

to focus on beliefs.

Our first experiment, Baseline, consisted of two main parts that were identical except that

they used different real effort tasks based on two comparable modules of the Paper-based Tes-

tAS1, a test used for the university admissions of international students to German universities.

The first part comprised questions from the Solving Quantitative Problems module of TestAS

as the main effort task. The other part of the experiment used the Recognizing Linguistic Struc-

tures module of the same test. These two modules were chosen to address the gender congruency

and their effects on behavior. The modules were also comparable regarding the necessary time

per question. Using Paper-based TestAS also allowed us to control for task difficulty. The ques-

tions of TestAS were categorized into three pre-determined difficulty levels easy, medium, and

hard, which gave the flexibility to credibly alter the degree of difficulty. The order of these two

parts was randomized.

In each part of Baseline, there were two sections. Following an introduction, subjects

proceeded to the first section of that part. The first section consisted of six questions from the

relevant module with two difficulty levels, i.e. three low-difficulty and three medium-difficulty

questions. Participants were given ten minutes to answer these questions. For each correctly

solved question in this section, participants earned 1 Euro as a reward. Once participants had

completed the questions, they were then asked to report their absolute and relative performance

expectations regarding their performance on these questions. In addition to their expectations

about the past, they were also asked to state their future expectations. These future expectations

were elicited for one similar and one more difficult task. None of the belief elicitations was

incentivized following the findings of Charness et al. (2021). This approach was taken to prevent

any potential performance manipulation through hedging in the second block, as we adopted a

within-subject design.

In the second section of each part, participants were presented with the task of making three

independent stylized promotion application decisions. The section began with an explanation

of the application procedure, followed by a comprehension question to ensure understanding.

A promotion application decision entailed expressing the willingness to take responsibility for

an advanced job within a two-person group. Prior to making the decisions, participants were

informed that they would be matched with a random person from the lab and no personal

information about this individual would be disclosed. In this section of the experiment, the pair

had a chance to generate additional bonuses together by correctly answering new questions in the

1Detailed information related to Paper-based TestAS can be found in the following file:
https://www.testas.de/en/modellaufgabenpapier en.htm
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same category they were previously tested on, i.e. Solving Quantitative Problems or Recognizing

Linguistic Structures (Please refer to Figure 1 for the structure of each experimental session).

After the promotion decisions were made, participants completed the new questions that were

the subject of their promotion. No performance feedback was given in any of the sections.

The experiment then continued with the second part. This part was analogous to the first,

the only difference being the task type. The task type to start with was randomized due

to the within-subject design feature of the experiment. The experiment ended with an exit

questionnaire where participants were asked to answer demographic questions along with a

single-item risk preference question used in the German Socio-Economic Panel (SOEP) survey

(Goebel et al., 2019), single-item competition preferences question by Fallucchi et al. (2020),

Big 5 personality traits, continuous gender identity measure by Brenøe et al. (2022), family

education background, migration background, past exposure to TestAS, views on performance

tasks, and reliability. Participants were also asked to report the stereotype associated with the

task type.

Figure 1: Experimental Flow of Baseline

Introduction

Part 1 - Math or Verbal Task

Part 1. Section 1

Problem Solving Task-1A (Easy&Medium)

Part 1. Section 2

Promotion Applications (Introduction and Comprehension)

Decision 1: Novice Job (Easy&Medium), Advanced Job (Easy&Medium)

Decision 2: Novice Job (Easy&Medium), Advanced Job (Hard)

Decision 3: Novice Job (Hard), Advanced Job (Hard)

Problem Solving Task-1B (Easy&Medium)

Problem Solving Task-2 (Hard)

Part 2 - Analogous to Part 1 - Female or Male Task

Exit Questionnaire

Decisions on promotion applications were designed so that there were two different roles in

the group. We called these the advanced job and the novice job. Participants were asked to

indicate their willingness to apply for the advanced job for their group. In each of the three

decisions, only one member of the group was hired for the advanced job, based on their reported

willingness to apply. The other member was then assigned to the novice job. The advanced job
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Table 1: Expected Earnings Based on Expected Rank and Expected Number of Correct Answers

Expected Rank → Below Median Above Median

Expected Correct Answers ↓ Novice Job Advanced Job Novice Job Advanced Job

0 7.00 5.25 2.00 4.00

1 8.50 7.50 3.50 6.25

2 10.00 9.75 5.00 8.50

3 11.50 12.00 6.50 10.75

4 12.00 14.00 8.00 13.00

Notes: The figures exclude show-up fees and are in EUR.

offered a higher earning potential with a 4 Euros individual promotion bonus. It contributed 4

Euros per correct answer to the group earnings which was shared equally between the promoted

and the nonpromoted participants of the group. On the other hand, the novice job contributed

1 Euro per correct answer to the group earnings and it offered an individual novice bonus of

2 Euros. Table 1 reports the expected earnings based on individuals’ absolute and relative

performance expectations in this mechanism. It reveals that for a risk-neutral agent stating

the highest willingness to apply for the advanced job is the dominant strategy if the person

thinks that their performance is above the median. If the performance expectations are below

the median but the median is three correct answers or above, stating the highest willingness

to apply should also be preferred. Thereby, the incentive scheme of the stylized promotion

applications motivated participants towards selecting the advanced job as long as they thought

they were good enough.

Participants viewed one decision at a time on the screen and chose a number between 1

and 4 to represent their willingness to take the advanced job for their group. A rating of 1

indicated the highest willingness, while a rating of 4 indicated the lowest willingness. If both

chose the same number, the computer flipped a coin to determine who got the advanced job

within the group. Framing the reporting as a 1 to 4 willingness representation gave us the

chance to collect a richer measure with higher variance. This framing was also important to

reflect real-life promotion applications since willingness to be promoted is not always a binary

decision but is actually about showing how willing one is to get promoted.

The three application decisions were designed to separate the effect of their future perfor-

mance belief in similar tasks, future performance belief in harder tasks, and their preference for

signing up for a harder task in the presence of an easy alternative. Therefore, the difficulty level

of the jobs that were subject to the advanced job and the novice job was systematically altered.

In the first decision (hereafter Easy-Easy), both the novice and advanced jobs concerned two

low, and two medium-difficulty (four in total) questions, meaning the difficulty level was the

same as their first section but it had new questions. The third decision (hereafter Hard-Hard)

had also the same task for both jobs, but it involved solving four high-difficulty questions. Par-

ticipants were informed that the difficulty level of the first section was easy and medium. So

they had a clear idea of what to expect in terms of difficulty when presented with a low and

medium-difficulty task. However, for the hard questions, they were simply told that the ques-

tions were from the same domain but were more difficult. This made the hard-difficulty task
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relatively unfamiliar and ambiguous and required participants to make decisions based on the

expectations of their performance in a task with higher difficulty. The second decision (hereafter

Easy-Hard) presented a choice between two low and two medium-difficulty (four in total) ques-

tions for the novice job and four high-difficulty questions for the advanced job. Therefore, the

second decision required participants to weigh their preference for taking on a more challenging

task against the option of an easy but less important position in the group. In the end, one

of the three decisions was randomly picked and the participant’s earnings in the second section

were calculated based on the job allocation and group performance subject to this decision.

Following application decisions, subjects performed both easy-medium and hard tasks with-

out learning the results of their applications. They had six minutes to solve four easy-medium

questions and eight to solve four hard questions. The outcomes of their performance on these

tasks, combined with the randomly chosen application decision, determined their payoffs. This

design feature allowed us to generate true performance for both the easy-medium task and the

hard task since participants did not know which one of the decisions was picked or whether they

were assigned the advanced job responsibility. After each task, we also elicited their absolute

and relative performance beliefs.

It is important to remember that the within-subject design of our experiment allowed us to

create panel data for each participant including all of their decisions and performances concerning

both the male and the female tasks. Therefore, thanks to this design, we had the chance to

truly follow each person and scrutinize the changes in their decisions and beliefs when the task

type and difficulty changed.

In Baseline, we recruited 303 participants from two active social science labs in Berlin. The

experiment was run at the WZB-TU lab of the Technical University of Berlin and the PLEX

lab of the University of Potsdam.2 The Baseline experiment took an average of 75 minutes. It

was run between November 16, 2022, and March 15, 2023, in both labs. The average earnings

before the show-up fee are 10.08 Euros for the TU lab and 9.74 Euros for the Potsdam lab.

The earnings difference between labs is not significant (Wilcoxon rank-sum test, z = −1.048,

p = 0.2948). The show-up fees were calculated based on lab-specific regulations, the TU lab

show-up fee being 6 Euros and the Potsdam lab 9 Euros.

2.2 Experiment 2: HighDifficulty

In our second experiment, HighDifficulty, we focused exclusively on STEM students and

used only the math task to examine the policy intervention. The reason we focus on this group

is due to the gender gap found in the first experiment, which will be discussed in more detail

later in Section 4. Briefly, in our first experiment, we find that STEM women tend to have a

lower willingness to apply for a promotion when the novice-level job is an easy task and the

advanced job is a hard task, compared to STEM men. This finding tells us that STEM women

prefer easier jobs when they are available.

2The PLEX lab of the University of Potsdam is later added to the experiment due to the lack of non-STEM
students in the WZB-TU lab.
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We recruited our sample (N = 158) only from the WZB-TU Laboratory of the Technical

University of Berlin since the study only included a comparison of STEM students. HighDiffi-

culty consisted of only one part and two sections since we wanted to examine gender differences

in the math task following our Baseline results. In this experiment, we presented the new par-

ticipants with hard-difficulty questions instead of the low and medium-difficulty questions used

in the first section of Baseline. The purpose of this change was to minimize ambiguity about

the level of difficulty that would be later influential in the promotion decisions that involved

hard difficulty tasks. Due to the increased difficulty, the time allotted for the first section of

HighDifficulty was extended to twelve minutes instead of ten. The rest of the experiment

remained exactly the same.

3 Hypotheses

The study aims to test five sets of hypotheses through two separate lab experiments. The

first four of these are addressed in our first experiment, Baseline. The fifth is addressed in

HighDifficulty.3

3.1 Experiment 1: Baseline

Our first set of hypotheses focuses on beliefs. We begin by focusing on the influence of educational

background on beliefs about past performance. We propose that the field of study plays a crucial

role in shaping both absolute and relative performance expectations. In our first experiment,

we employed two different tasks, math and verbal, based on their gender congruency, and we

recruited both STEM and non-STEM subjects. Thus, this design allows us to examine the effect

of field congruence on performance expectations. By systematically manipulating these factors,

we aim to examine how beliefs are influenced and potentially altered by the congruence between

the task domain and the participant’s field of study. We hypothesize that the field of study

serves as a relevant factor in the formation of performance-related beliefs.

Hypothesis 1.A (Beliefs). The beliefs about past performance in different tasks are driven by

congruency with the field of study.

In Subhypothesis 1.A, we propose that task congruence with the field of study might predict

performance-related beliefs. Early studies focusing on gender differences in confidence find men

to be more confident Croson and Gneezy (2009). Elaborating further on this finding, later studies

have found that men are generally more confident specifically in male tasks, meaning tasks in

which men are expected to perform better than women (Coffman, 2014; Dreber et al., 2014;

Coffman et al., 2022; Exley and Kessler, 2022). A recent finding scrutinizes gender differences by

taking the study track into account and suggests that the gender gap in reported self-assessment

exists only for students in the science track in math, science, and social science (Saygin and

3Our hypotheses are all preregistered. They are regrouped for better readability without changing the content.
The hypothesis for the second experiment was preregistered after the first experiment was run, in an additional
document under the same repository.
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Atwater, 2021). They found no gender differences in self-assessment in non-science fields. Saygin

and Atwater (2021) also show that women report better self-assessment in literature, a very

female domain, regardless of their field of study. It is important to emphasize that reported self-

assessment, which is a rather subjective measure, is not necessarily the same as performance

expectations. Therefore, in Subhypothesis 1.B, we start from the more general finding that

males are more confident than females (Croson and Gneezy, 2009) and test whether males have

higher average absolute and relative levels of confidence compared to females in the same field

of study.

Hypothesis 1.B (Beliefs). Given the field of study, men, on average, are expected to be more

confident than women in all past and future performance expectations.

In our study, we additionally speak to the concept of imposter syndrome, initially defined as

“an internal experience of intellectual phoniness” by Clance and Imes (1978). It is important

to note that both the methodology for detecting imposter syndrome and the phenomenon itself

have not been extensively studied empirically yet (Whitman and Shanine, 2012). Therefore, in

this study, we concentrate on the differences between past and future performance expectations.

We examine the phenomenon by analyzing the disparity between future and past performance

expectations in the initially performed real effort task in the first session of each part. Thereby,

we define imposter syndrome as beliefs about future performance in a similar task being worse

than beliefs about past performance. Building on previous evidence suggesting imposter syn-

drome being more prevalent in women (Clance and Imes, 1978; Chrousos and Mentis, 2020),

we propose in Subhypothesis 1.C that women would be suffering from imposter syndrome more

than men. Moreover, in the successful identification of the phenomenon, we expect the level of

the imposter syndrome to be lower when the performed task is congruent with the field of study.

Hypothesis 1.C (Beliefs). Imposter syndrome is, on average, more prominent in women. It

can be partially explained by task congruency with the field of study.

In the second hypothesis set, we focus on understanding the differences between men and

women in terms of their willingness to apply for promotions in gender or field-congruent domains.

We build this set of hypotheses by combining the literature about job applications in general with

the Bosquet et al. (2019) perspective regarding promotion applications as job applications. We

propose three hypotheses related to the differences in willingness to apply for promotions. First,

drawing from the findings of studies conducted by Coffman et al. (2022) and Exley and Kessler

(2022), we hypothesize that women, overall, exhibit a lower willingness to apply compared to

men in the male domain. Second, we do not expect to find gender differences in the female

domain.

Hypothesis 2.A (Willingness to Apply for Promotion). Women, compared to men, have a

lower willingness to apply for promotion for the male task.

Hypothesis 2.B (Willingness to Apply for Promotion). There is no gender difference in will-

ingness to apply for promotion for the female task.
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Next, we examine the role of field congruency in driving these differences. We expect that the

disparity in willingness to apply is particularly pronounced among women in non-field congruent

domains, specifically non-STEM fields. We assume that self-reliance and individual preferences

may play a role in shaping these differences, as women in non-congruent fields might feel even

less comfortable than women in STEM fields when it comes to male-dominated domains.

Hypothesis 2.C (Willingness to Apply for Promotion). The difference in willingness to apply

for promotion is driven by women in non-STEM fields.

We propose two hypotheses related to task difficulty preferences in the context of gender and

field congruency. Based on the previous literature on difficulty preferences (Gneezy et al., 2003),

Hypothesis 3.A suggests that women, compared to men, have a preference for easier tasks in the

male task. This hypothesis posits that women tend to lean towards tasks that are perceived as

less challenging or demanding.

Hypothesis 3.A (Task Difficulty). Women, compared to men, prefer easier tasks in the male-

type domain.

Hypothesis 3.B states that the expected difference in task difficulty preferences between men

and women, as outlined in Hypothesis 3.A, decreases when the task is congruent with the field

of study. In other words, when the task aligns with the individual’s field of study, the gender-

based preference for easier tasks becomes less pronounced. This hypothesis implies that field

congruency has a moderating effect on the task difficulty preferences of men and women. It is

motivated by the general positive selection expectations about women who are already in the

STEM field (Saygin and Atwater, 2021).

Hypothesis 3.B (Task Difficulty). The gender difference in preferences for an easier task in

the male domain is weaker when the task is congruent with the field, i.e. among STEM students.

Coffman (2014) calculates financial losses due to women who are not willing to contribute

their ideas. In this study, despite their correct answers, women report a lower willingness to

contribute their ideas to their group, resulting in losses to the group account. Therefore, we

hypothesize that the inefficient sorting of individuals into jobs due to the gender difference

in willingness to apply for a promotion results in a significant loss in total earnings. This

hypothesis suggests that when individuals are not appropriately matched to promotions based

on their deservingness, it leads to suboptimal outcomes in terms of total earnings.

Hypothesis 4. The inefficient sorting to jobs causes a significant loss in total earnings.

3.2 Experiment 2: HighDifficulty

In line with the literature documenting gender differences in ambiguity aversion (Eckel and

Grossman, 2008; Flory et al., 2015), we propose that women’s higher preference for easier tasks

might be due to ambiguity concerning task difficulty. Therefore, we hypothesize that presenting

participants in the STEM field with a hard male task diminishes the gender difference detected
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in Baseline. This hypothesis suggests that reducing ambiguity can play a crucial role in

mitigating gender differences in willingness to apply for promotion within the STEM domain.

Hypothesis 5. In the STEM field, presenting participants with a hard task first reduces the

gender difference in the preference for easier tasks when they are available.

4 Results

4.1 Data and Summary Statistics

Our first experiment, Baseline, consists of 303 and our second experiment, HighDifficulty,

of 158 participants. The mean age of the pooled data is 25 with a median of 24. The entire

sample is 62.5% German. 10.2% of the total sample has been exposed to TestAS before, and

finally, the median of our sample is currently enrolled in a bachelor’s program. The subgroup

sample sizes and descriptives can be found in table 2.

The performance difference in math questions between STEM men and STEM women in

Baseline is not statistically significant (Wilcoxon rank-sum test, z = 1.388, p = 0.1651).

However, it is significant amongst non-STEM students at a 5% level (Wilcoxon rank-sum test,

z = 2.103, p = 0.0355). Additionally, the math performance difference amongst STEM students

in HighDifficulty is also not significant (Wilcoxon rank-sum test, z = 0.231, p = 0.8170). The

decrease in overall math performance for STEM students from Baseline to HighDifficulty

can be attributed to the increased difficulty of the task in the first section (Wilcoxon rank-sum

test, z = 12.568, p < 0.0000).

There are no significant performance differences in the verbal task of the first section between

STEM men and women, and non-STEM men and women in Baseline (Wilcoxon rank-sum test,

z = −0.694, p = 0.4879 and z = −0.154, p = 0.8777, respectively).

When it comes to willingness to apply for a promotion, in the math task of Baseline,

we see that the only statistically significant difference appears in Decision 2 between STEM

men and STEM women (Wilcoxon rank-sum test, z = −2.801, p = 0.0051). The difference

between non-STEM men and non-STEM women is borderline significant at 10% level (Wilcoxon

rank-sum test, z = −1.659, p = 0.0970). The difference between STEM men and STEM

women becomes insignificant in the math task in HighDifficulty (Wilcoxon rank-sum test,

z = −0.574, p = 0.5657). We find no statistically significant difference when we compare men

and women in any of the decisions in the verbal task.

4.2 Beliefs

The Field of Study is a Significant Predictor of Past Performance Beliefs

As a first result, we delve into field congruency and its relationship to past performance beliefs.

We run a regression pooling all STEM and non-STEM students together, controlling for field

congruency, task type and their interaction, and actual performance. As seen in the first two

columns of table 3, field congruency does seem to matter only for the math task when we pool
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Table 2: Summary Statistics

Baseline HighDifficulty

STEM Non-STEM STEM

Male Female Male Female Male Female

Sample Size 80 73 70 80 85 73

Age 25.2 24.5 25.1 25.2 25.3 25.0
(5.1) (4.4) (7.6) (7.2) (4.8) (4.4)

Median Age 24 24 23 23 24 24

German % 62.5% 49.3% 82.9% 72.5% 61.2% 46.6%

Previous TestAS Exposure % 6.2% 5.5% 11.4% 8.8% 15.3% 13.7%

Median Current Education Bachelor Bachelor Bachelor Bachelor Bachelor Bachelor

Performance (Math) - Sec 1 4.26 4.01 3.97 3.53 1.95 1.96
Out of 6 questions (0.95) (1.07) (1.18) (1.27) (1.09) (1.30)

Willingness to Apply (Math)
Decision 1 1.33 1.51 1.86 1.91 1.79 1.88
Easy-Easy (0.63) (0.80) (1.06) (1.10) (0.94) (0.96)
Decision 2 2.00 2.51 2.60 2.85 2.58 2.66
Easy-Hard (0.95) (1.13) (1.00) (1.15) (1.03) (1.15)
Decision 3 1.65 1.79 2.16 2.25 2.01 2.02
Hard-Hard (0.97) (1.04) (1.21) (1.19) (1.07) (1.14)

Performance (Verbal) - Sec 1 3.43 3.55 3.10 3.19
Out of 6 questions (1.27) (1.38) (1.51) (1.38)
Willingness to Apply (Verbal)
Decision 1 1.63 1.53 1.57 1.68
Easy-Easy (0.96) (0.85) (0.89) (0.87)
Decision 2 2.10 2.38 2.54 2.63
Easy-Hard (1.01) (1.11) (1.05) (1.02)
Decision 3 1.81 1.78 1.80 1.75
Hard-Hard (1.07) (1.06) (1.04) (0.97)

Notes: Unless stated otherwise, figures without parentheses represent means and those within parentheses
are standard deviations.
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the data. We see that confidence in the math task is lower overall, but higher when the students

are in the STEM field. However, when we run separate regressions we see in columns three and

four that the non-STEM students have significantly higher absolute and relative performance

expectations in the verbal task than in the math task. Therefore, we conclude that the field of

study is an important element in beliefs about past performance.

Table 3: Pooled Performance Expectations in Baseline

All Non-STEM STEM
(Absolute) (Relative) (Absolute) (Relative) (Absolute) (Relative)

Field Congruent (FC) -0.133 -0.280 0.341∗ 0.716∗∗∗ 0.0218 -0.184
(0.143) (0.161) (0.138) (0.148) (0.133) (0.131)

Math Task -0.471∗∗ -1.003∗∗∗

(0.145) (0.166)
FC × Math Task 0.637∗∗ 1.123∗∗∗

(0.226) (0.271)
Correct Answers 0.258∗∗∗ 0.233∗∗∗ 0.263∗∗∗ 0.221∗∗∗ 0.274∗∗∗ 0.269∗∗∗

(0.0374) (0.0418) (0.0555) (0.0621) (0.0540) (0.0595)

Controls YES YES YES YES YES YES

Obs 606 606 300 300 306 306

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: Random effects model with robust standard errors. The dependent variables are pooled past perfor-
mance expectations about absolute and relative performances. Controls include age, education, employment
status, German origins, session fixed effects and task order variables.

STEM Men are More Confident

In our Baseline, we find that STEM males are significantly more confident than STEM females

in the math task, the male domain. On the other hand, as shown in the third column of Table 4,

non-STEM males expect significantly higher absolute performance than non-STEM females on

the math task, which is consistent with previous findings. Again, replicating previous findings in

the literature, we find no gender differences in the verbal task between STEM males and females

or between non-STEM males and females. When we pool the sample over males and females

without splitting it based on the field of study, we replicate the previous findings suggesting men

are more confident in the male domain in terms of both absolute and relative performance and

female tasks do not reveal any gender differences (See Appendix A.1.1 Table 13).

The interesting part of this exercise begins when we compare different groups. First, we

compare STEM to non-STEM males and STEM to non-STEM females. In the comparison of

STEM to non-STEM males, we see that STEM males are significantly more confident than their

non-STEM counterparts in the female domain, the verbal task (see Appendix A.1.1 Table 14).

They also report higher relative past performance expectations in the male domain. However,

we do not find a difference between STEM and non-STEM females in any of the beliefs. Second,

when we compare non-STEM males to STEM females, we also find no significant difference

in either task (see Table 5). These results provide the first evidence of overconfidence among
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Table 4: Past Performance Expectations in Baseline by Field of Study

Math Verbal
STEM Non-STEM STEM Non-STEM

(Abs) (Rel) (Abs) (Rel) (Abs) (Rel) (Abs) (Rel)

Male 0.481∗∗ 0.497∗ 0.499∗ 0.191 0.274 0.103 0.0976 0.230
(0.175) (0.211) (0.220) (0.235) (0.187) (0.209) (0.219) (0.258)

Performance 0.201∗ 0.312∗∗ 0.238∗ 0.227∗ 0.166∗ 0.0912 0.255∗∗ 0.199∗

(0.0821) (0.0980) (0.0925) (0.105) (0.0754) (0.0745) (0.0773) (0.0878)

Controls YES YES YES YES YES YES YES YES

Obs 153 153 150 150 153 153 150 150
R2 0.430 0.389 0.353 0.330 0.299 0.254 0.304 0.257

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: OLS model with robust standard errors. The dependent variables are elicited past performance
expectations about absolute and relative performances. Controls include age, education, employment status,
German origins, session fixed effects and task order variables.

STEM men relative to women and their non-STEM male counterparts. Finally, if we compare

STEM men to non-STEM women, we see how gender differences are inflated, how differences in

math become highly significant at the 0.1% level and how relative performance expectations in

verbal also become significant (see Appendix A.1.1 Table 15). We, therefore, conclude that the

field of study is an essential piece of information to provide more conclusive analyses of gender

differences in confidence. If we do not control for the field of study composition of our sample,

we tend to overestimate or underestimate differences.

Table 5: Past Performance Expectations in Baseline Comparing Non-STEM Men to STEM
Women

Math Verbal
(Abs) (Rel) (Abs) (Rel)

Male 0.127 -0.110 0.00197 -0.0469
(0.276) (0.281) (0.263) (0.272)

Performance 0.226∗∗ 0.455∗∗∗ 0.123 0.0457
(0.0843) (0.0945) (0.0801) (0.0765)

Controls YES YES YES YES

Obs 143 143 143 143
R2 0.362 0.433 0.319 0.319

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: OLS model with robust standard errors. The dependent variables are elicited past performance
expectations about absolute and relative performances. Controls include age, education, employment status,
German origins, session fixed effects and task order variables.

As mentioned above, the performance-related beliefs were elicited for both past and future

expectations. In addition, future expectations were also categorized as future expectations in

a familiar (easy and medium difficulty in Baseline) and in a harder task. Thus, we run the

same regressions for the past performance expectations for both types of future expectations

(See Appendix A.1.2 and A.1.3 for familiar and harder tasks respectively). The results show
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that STEM men are also more confident about their future performance in a harder task. The

slight overconfidence of non-STEMmen compared to non-STEM women in absolute performance

expectations in the math task disappears when we ask about their future expectations. The

results for STEMmen compared to non-STEMmen remain the same for the relative performance

expectations in both the math and verbal tasks. There is no difference between non-STEM men

and STEM women in either task. Finally, the gender differences are again inflated when we

compare STEM men to non-STEM women. We find the same results in the future expectations

in a similar task (See Appendix A.1.2). Therefore, our study provides clear evidence of STEM

men’s overconfidence in all types of elicited beliefs, except in the female domain when compared

to STEM women. Moreover, we find no evidence of imposter syndrome as we define it.

4.3 Willingness to Apply for Promotion

STEM Men Have the Highest Willingness to Apply for Promotion in the Male Task

In our preregistered hypotheses, we have stated that women, compared to men, would have a

lower willingness to apply in the male-type task and that the difference would be larger for the

non-STEM women. On the other hand, we have not expected gender differences in willingness

to apply in the female task following the findings of Exley and Kessler (2022).

Table 6 contains two specifications of the pooled regressions of willingness to apply. This

analysis aims to understand the general tendency to apply for the advanced job, independent

of task difficulty. Therefore, we pool all three observations per participant in each task type

and run a random effects regression on the willingness to apply for a promotion variable.4

Specification (1) of the table runs the regression for the math task and (2) for the verbal task. If

we structure the regression using STEM men as a reference point, we see that all other groups

have a significantly lower willingness to apply than STEM men when the task is male. The

largest difference is again between STEM men and non-STEM women, as in the analysis of

beliefs. If we compare non-STEM men with non-STEM women or non-STEM men with STEM

women, we find no gender differences in the male task (see Appendix A.2.1 Table 22 Columns 1

and 3). In the female domain, no difference is found as expected, however, non-STEM males are

found to be borderline significantly more willing to apply for promotion in the female domain

at 10% level, which is a new finding that has not been extensively explored in the literature (see

Appendix A.2.1 Table 22 Columns 2 and 4).

4.4 Task Difficulty

Our design’s feature of generating panel data, specifically six data points per participant, makes

it possible to compare different promotion decisions made by the same participant. This allows

us to use the standard difference-in-differences (DiD) approach of Card and Krueger (1994) for

inferring causality in experimental gender studies.

4It is important to recall at this point that the willingness to apply variable is not binary. It is reported on a
scale of 1 to 4, with 1 being the highest. Therefore, in this table, a lower number means a higher willingness.
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Table 6: Pooled Willingness to Apply

Math Verbal
(1) (2)

Non-STEM Males 0.467∗∗∗ 0.00383
(0.141) (0.152)

STEM Females 0.340∗∗ 0.126
(0.131) (0.141)

Non-STEM Females 0.608∗∗∗ 0.131
(0.137) (0.135)

Correct Answers -0.0800 -0.109∗∗∗

(0.0419) (0.0316)

Controls YES YES

Observations 909 909

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: GLS random effects model with robust standard errors. The dependent variable is the willingness to
apply pooling all three decisions per task type. Controls include age, education, employment status, German
origins, session fixed effects and task order variables.

Only STEM Women Prefer Easier Math Tasks When Available

We run our first DiD analysis between the second, Easy-Hard, and third, Hard-Hard, decisions

of the application section. The advanced job in Easy-Hard has a hard task, while the novice

job has a familiar easy-medium task. On the other hand, Hard-Hard has a hard task in both

jobs. The interaction term between gender and the second decision (Female x Easy-Hard) in

our random effects model shows that compared to men, women prefer easier tasks only in the

male-type task and only among STEM students (see table 7). Surprisingly, the effect is smaller

but still borderline significant for the female task when we compare STEM men and women.

There is no gender difference between non-STEM students in any of the tasks.

Table 7: Difference in Differences between Easy-Hard and Hard-Hard Decisions

STEM Non-STEM
Math Verbal Math Verbal

Female 0.185 0.0653 0.152 0.141
(0.178) (0.185) (0.196) (0.177)

Easy-Hard 0.350∗∗ 0.288∗ 0.443∗∗ 0.743∗∗∗

(0.122) (0.116) (0.152) (0.146)
Female x Easy-Hard 0.362∗ 0.315 0.157 0.132

(0.180) (0.179) (0.211) (0.197)
Performance -0.0890 -0.133∗ -0.0920 -0.0821

(0.0768) (0.0616) (0.0599) (0.0468)

Controls YES YES YES YES

Observations 306 306 300 300

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: GLS random-effect model with robust standard errors. The dependent variable is the willingness to
apply, pooling the second and third decisions. Controls include age, education, employment status, German
origins, session fixed effects and task order variables.
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Now we briefly look at the hypothetical case where the DiD approach was not implemented.

Table 8 shows the standard OLS regression on the Easy-Hard decision. It is noteworthy that the

female coefficient is relatively inflated in this regression. Furthermore, solely examining these

decisions would not address whether this gender difference is due to a general dislike of the hard

task that ultimately affects the promotion application, or whether it is due to a preference for

not taking responsibility for the hard task when there is an easier alternative to choose. The

coefficient of Female in Table 7 shows that women do not in fact dislike a hard task, they take

the responsibility of the group not significantly different from men when both jobs have the hard

task in the Hard-Hard decision. However, in this case, women have a stronger preference than

men for the easy and more familiar task when it is available.

Table 8: Simple OLS on Easy-Hard Decision

STEM Non-STEM
Math Verbal Math Verbal

Female 0.631∗∗ 0.467∗ 0.195 0.198
(0.189) (0.198) (0.208) (0.197)

Performance -0.0729 -0.0612 -0.168∗ -0.0154
(0.0906) (0.0752) (0.0776) (0.0578)

Controls YES YES YES YES

Observations 153 153 150 150

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: OLS model with robust standard errors. The dependent variable is the willingness to apply in the
second decision, Easy-Hard. Controls include age, education, employment status, German origins, session
fixed effects and task order variables.

As a next DiD exercise, we compare the first, Easy-Easy, to the third, Hard-Hard, promotion

application decision. In the first decision, both advanced and novice jobs have an easy-medium

task that is similar to the first section of the relevant part. Table 9 shows that there is no gender

difference in willingness to apply when the promotion application decision is between the same

task options. Independent of their difficulty, we do not find gender differences when both the

promotion and the novice tasks are the same, showing us that STEM women are less willing

to apply for a promotion when the promotion task is hard, only if the easier and more familiar

alternative is available.

Sample Composition Matters

These two DiD analyses tell us two key things. First, women are not necessarily different from

men when it comes to taking responsibility for a difficult task. However, STEM women do when

an easier alternative is available. Second, we see that non-STEM women, compared to their

non-STEM male counterparts, are overall less willing to be promoted in their verbal female

domain, which contradicts the self-stereotyping behavior revealed in the previous literature.

Taken together, these findings lead us to reject our task difficulty-related hypotheses where the

literature had motivated us to expect that women would prefer easier tasks and where we had

expected that field congruency might have compensated for gender differences.
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Table 9: Difference in Differences between Easy-Easy and Hard-Hard Decisions

STEM Non-STEM
Math Verbal Math Verbal

Female 0.121 0.00141 0.212 0.176
(0.179) (0.185) (0.195) (0.176)

Easy-Easy -0.325∗∗ -0.188∗ -0.271∗ -0.229∗

(0.101) (0.0922) (0.122) (0.0896)
Female x Easy-Easy 0.0373 -0.0591 -0.0661 0.154

(0.137) (0.158) (0.173) (0.129)
Performance -0.0953 -0.133∗ -0.0182 -0.150∗∗

(0.0696) (0.0559) (0.0675) (0.0533)

Controls YES YES YES YES

Observations 306 306 300 300

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: GLS random-effect model with robust standard errors. The dependent variable is the willingness to
apply, pooling the first and third decisions. Controls include age, education, employment status, German
origins, session fixed effects and task order variables.

Notably, our results show that the gender differences are mainly in the areas where the

participants are more proficient. So we do another analysis with STEM men and non-STEM

men, repeating the same exercises from Table 7 and 9. We can see from this table in our

Appendix A.2.2 that if we had not balanced our recruitment in terms of field of study and had

inadvertently recruited an unbalanced sample of STEM men and non-STEM women, our results

would have been more in line with the previous literature, with women overall being less willing

to apply on the male task and with gender differences being found in the female domain, where

women would not prefer the hard task.

The Gender Gap between STEM Students in Preferring Easier Math Task is Par-

tially Belief Driven

Based on our belief elicitation questions, we can explore both past performance-related beliefs

and future performance-related beliefs. We now try to understand the reasons behind the

differences in willingness to be promoted between STEM men and women in the math task.

Table 10 shows that beliefs do matter for reported willingness to apply for promotion. Yet, beliefs

about past performance explain less of the difference than beliefs about future performance. As

mentioned above, our participants in Baseline were asked to report their absolute and relative

performance expectations on a future task that would be harder than the one they had originally

performed. Thus, we see that future beliefs (both about absolute and relative performance) can

explain women’s preferences for easy task when it is available slightly better than beliefs about

past performance. However, although the gap is no longer significant, it does not close. Thus,

we now know that future performance expectations matter, but are not enough to close the gap.

We have therefore hypothesized that this difference might be related to ambiguity, that is a lack
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of knowledge about the difficulty level of a future hard task in our study, and preregistered our

second experiment, HighDifficulty.

Table 10: Difference in Differences between Easy-Hard and Hard-Hard Decisions in Baseline

STEM in Math

Female 0.185 0.135 0.0912 -0.108 -0.133
(0.178) (0.186) (0.185) (0.186) (0.187)

Easy-Hard 0.350∗∗ 0.773∗ 0.936∗∗ 0.284 0.291
(0.122) (0.389) (0.363) (0.313) (0.352)

Female x Easy-Hard 0.362∗ 0.317 0.303 0.247 0.250
(0.180) (0.185) (0.183) (0.210) (0.206)

Performance -0.0890 -0.0585 -0.0115 -0.0332 -0.0746
(0.0768) (0.0773) (0.0763) (0.0811) (0.0696)

Abs Past Performance -0.104
(0.0894)

Abs Past x Easy-Hard -0.0947
(0.0809)

Rel Past Performance -0.187∗

(0.0828)
Rel Past x Easy-Hard -0.122

(0.0668)
Abs Future Performance -0.303∗∗

(0.0940)
Abs Future x Easy-Hard 0.0591

(0.0781)
Rel Future Performance -0.252∗∗∗

(0.0687)
Rel Future x Easy-Hard 0.0475

(0.0776)

Controls YES YES YES YES YES

Observations 306 306 306 282 282

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes:GLS random-effect model with robust standard errors. The dependent variable is the willingness to
apply, pooling the second and third decisions. Controls include age, education, employment status, German
origins, session fixed effects and task order variables.

4.5 Inefficiency

Self-selection into Promotions Does Not Reduce Average Earnings, but It Does

Reduce the Number of Women Promoted

Moving forward, we also examine whether there is a loss of earnings due to inefficient sorting

into promotion positions. Assuming that participants base their decisions solely on their true

relative past performance within their pairings, we expect that their total earnings should not

differ from earnings based on their willingness to apply. Our analysis focuses on STEM students

for the math task and non-STEM students for the verbal task. Table 11 indicates that there

is no significant decrease in the average group bonus between willingness-based sorting and

past performance-based sorting, except for the first decision in the verbal domain among non-

STEM students. This analysis indicates that participants have a strong understanding of their

previous performance overall. Thus, no loss is found when comparing earnings generated by

willingness-based sorting with those of past performance-based sorting.

22



Table 11: Mean Group Bonus per Participant

Willingness-Based Performance-Based p-value

Decision 1 7.46 7.49 0.8085

(STEM&Math) (0.17) (0.17)

Decision 2 6.47 6.38 0.2924

(STEM&Math) (0.19) (0.19)

Decision 3 6.09 6.08 0.7723

(STEM&Math) (0.18) (0.18)

Decision 1 6.41 6.66 0.0192

(non-STEM&Verbal) (0.16) (0.13)

Decision 2 6.15 6.26 0.5018

(non-STEM&Verbal) (0.16) (0.15)

Decision 3 6.12 6.17 0.6854

(non-STEM&Verbal) (0.16) (0.16)

Notes: Group bonus means for each decision. Standard deviations are in parentheses. P-Values are based on
non-parametric Wilcoxon matched-pairs signed-rank test.

It is noteworthy that willingness-based sorting yields higher earnings in math task among

STEM students, although the difference from performance-based sorting is not statistically

significant. This finding highlights the possibility that performance on the easy task is not

necessarily a good signal for the hard task and additionally that participants are good at iden-

tifying their future performance on the harder task. Additionally, a gap in promotion between

STEM men and women is found in Decision 2, consistent with the previous findings of this

study. In this decision, only 37% of the promoted participants are female, and the difference

between promoted men and promoted women is significant at the 1% level (Wilcoxon rank-sum

(Mann-Whitney) test, z = 2.988, p = 0.0028).

4.6 Closing the Gap

Presenting STEM Students with a Difficult Math Task First Effectively Closes the

Gender Gap in Their Preference for Easier Tasks

Following the results of our first experiment, we designed and pre-registered a new experiment,

HighDifficulty, intending to close the gender gap in promotion applications. Based on the

previous literature on gender differences in ambiguity aversion, we hypothesized that the am-

biguity related to the content of the promotional task might be the driving factor behind the

gender difference. Our second experiment was run at the WZB-TU lab of the Technical Uni-

versity of Berlin only hiring STEM students. In this experiment, we only concentrated on the

male task where we found the main difference in our first experiment.

When participants have the chance to experience the hard task first, the gender gap is

no longer present (See Table 12). Therefore, we conclude that task ambiguity is the driver

behind the gender difference initially found in Baseline among STEM students in the male

domain. We additionally show that our new experiment closes the promotion gap in the second

decision that was identified in Baseline. In HighDifficulty, 49% of the female participants
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are promoted in the second decision and the difference between men and women is no longer

significant (Wilcoxon rank-sum (Mann-Whitney) test, z = 0.748, p = 0.4545). This increase in

female promotions does not trigger any new inefficiency in terms of total group bonus that did

not exist in Baseline (Wilcoxon signed-rank test, z = 1.001, p = 0.3169).

Table 12: The Gender Gap in STEM Students in HighDifficulty

(1) (2)
Baseline HighDifficulty

Female 0.1848 0.0117
(0.1775) (0.1715)

Easy-Hard 0.3500∗∗ 0.5647∗∗∗

(0.1219) (0.1262)
Female x Easy-Hard 0.3623∗ 0.0654

(0.1801) (0.1969)
Performance -0.0890 -0.1607∗

(0.0768) (0.0669)

Controls YES YES

Observations 306 316

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: GLS random-effect model with robust standard errors. The dependent variable is the willingness to
apply, pooling the second and third decisions. Controls include age, education, employment status, German
origins, session fixed effects and task order variables.

5 Conclusion

Our study shows that STEM women refrain from applying for a promotion when easier alter-

natives are available, which significantly affects the final sorting, making women lose promotion

opportunities. We successfully demonstrate that decreasing task difficulty-related ambiguity

manages to close this gender gap and increases the sorting efficiency. It emphasizes two im-

portant factors. The study field should be considered when analyzing and addressing gender

differences in economic decision making. Additionally, the lack of clarity about the difficulty of

the task required from promoted candidates appears to be a key factor driving female promotion

application behavior. Hence, in our study, in line with other previous findings, providing more

information closes the gender gap.

Following our findings, we propose employers draw clear descriptions of the content of the

promotional positions for their employees. Some ideas could concern trial periods before pro-

motion applications, increased exposure to managerial tasks and transparency on expectations.

Our intervention closes the gap by moving female willingness to apply higher and male lower.

Therefore, it also shows the effect of such policies in equalizing the talent pool without making

it smaller.

It is important to emphasize, however, that a limitation of our study is its abstract design,

which may not fully represent a real-life promotion application setting. However, we know

that hierarchical job segregation begins with the first promotion application and increases over
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the course of an individual’s career. Therefore, we do not consider our subject pool to be a

limitation. Moreover, we take advantage of the abstract setup to detect the self-limiting behavior

that cannot be observed independently of the many confounding factors that occur in real-life

settings. Thus, we further demonstrate the ever-present importance of laboratory experiments

in policy-making, as any real-world data would have difficulty separating preferences from self-

limiting behavior. Moreover, thanks to the lab setup, we also provide panel data where we can

observe the behavior of STEM and non-STEM students in both male-dominated and female-

dominated tasks, whereas it would not be easy to find setups where engineers (as an example

of a male-dominated domain) apply for human resources (as an example of a female-dominated

domain) in real life.

Our study further sheds light on the importance of considering background factors in gender

studies and therefore fills a crucial gap that can aid in further scrutiny of gender differences. Prior

experiments that did not control for the participant’s field of study may have either overestimated

or underestimated gender differences, depending on the distribution of the participant pool. Our

findings indicate that the primary gender differences in confidence are driven by subjects in the

STEM field. This finding contradicts the positive selection arguments and adds to the discussion

started by Saygin and Atwater (2021) underlining that this preassumed selection might not hold.

Another limitation of our findings is that we can only provide correlational evidence of the

effect of STEM fields. We find that the differences only appear between men and women in

STEM fields, and whether this difference is due to special selection into these fields from the

beginning or whether it is the result of participation in these male-dominated studies. Therefore,

we see great value in further research, as these different possible explanations call for different

policies to close the gaps.
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Statistik 239 (2), 345–360.

Mohr, T. S. (2014). Why women don’t apply for jobs unless they’re 100% qualified. Harvard

Business Review 25, 40–45.

27



Moore, D. A. and P. J. Healy (2008). The trouble with overconfidence. Psychological Re-

view 115 (2), 502.

Samek, A. (2019). Gender differences in job entry decisions: A university-wide field experiment.

Management Science 65 (7), 3272–3281.

Sarsons, H. (2017). Recognition for group work: Gender differences in academia. American

Economic Review 107 (5), 141–145.

Saygin, P. O. and A. Atwater (2021). Gender differences in leaving questions blank on high-stakes

standardized tests. Economics of Education Review 84, 102162.

Whitman, M. V. and K. K. Shanine (2012). Revisiting the impostor phenomenon: How indi-

viduals cope with feelings of being in over their heads. In The role of the economic crisis

on occupational stress and well being, Volume 10, pp. 177–212. Emerald Group Publishing

Limited.

28



A Appendix

A.1 Supplementary Analyses

A.1.1 Past Performance Expectations in Baseline

Table 13: Past Performance Expectations in Baseline Pooled

Math Verbal
(Abs) (Rel) (Abs) (Rel)

Male 0.493∗∗∗ 0.444∗∗ 0.223 0.242
(0.130) (0.151) (0.132) (0.153)

Performance 0.248∗∗∗ 0.307∗∗∗ 0.225∗∗∗ 0.157∗∗

(0.0595) (0.0699) (0.0515) (0.0547)

Controls YES YES YES YES

Obs 303 303 303 303
R2 0.285 0.295 0.208 0.151

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: OLS model with robust standard errors. The dependent variables are elicited past performance
expectations about absolute and relative performances. Controls include age, education, employment status,
German origins, session fixed effects and task order variables.

Table 14: Past Performance Expectations in Baseline by Gender

Math Verbal
Men Women Men Women

(Abs) (Rel) (Abs) (Rel) (Abs) (Rel) (Abs) (Rel)

STEM 0.228 0.614∗ 0.429 0.543 0.453∗ 0.687∗∗ 0.00259 0.337
(0.234) (0.277) (0.271) (0.284) (0.219) (0.259) (0.243) (0.251)

Performance 0.172∗ 0.431∗∗∗ 0.267∗∗ 0.132 0.214∗∗ 0.0978 0.201∗ 0.149
(0.0784) (0.102) (0.0883) (0.102) (0.0765) (0.0774) (0.0809) (0.0789)

Controls YES YES YES YES YES YES YES YES

Obs 150 150 153 153 150 150 153 153
R2 0.359 0.408 0.328 0.357 0.308 0.289 0.315 0.301

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: OLS model with robust standard errors. The dependent variables are elicited past performance
expectations about absolute and relative performances. Controls include age, education, employment status,
German origins, session fixed effects and task order variables.
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Table 15: Past Performance Expectations in Baseline Comparing STEM Men to Non-STEM
Women

Math Verbal
(Abs) (Rel) (Abs) (Rel)

Male 0.949∗∗∗ 1.293∗∗∗ 0.273 0.586∗

(0.229) (0.269) (0.212) (0.245)
Performance 0.240∗∗ 0.108 0.306∗∗∗ 0.211∗

(0.0863) (0.109) (0.0743) (0.0831)

Controls YES YES YES YES

Obs 160 160 160 160
R2 0.409 0.407 0.277 0.227

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: OLS model with robust standard errors. The dependent variables are elicited past performance
expectations about absolute and relative performances. Controls include age, education, employment status,
German origins, session fixed effects and task order variables.

A.1.2 Future Performance Expectations in a Familiar (Easy) Task in Baseline

Table 16: Future Performance Expectations in a Familiar (Easy) Task in Baseline by Field of
Study

Math Verbal
STEM Non-STEM STEM Non-STEM

(Abs) (Rel) (Abs) (Rel) (Abs) (Rel) (Abs) (Rel)

Male 0.480∗∗ 0.596∗∗ 0.526∗ 0.389 0.151 0.124 0.0876 0.328
(0.155) (0.206) (0.223) (0.245) (0.183) (0.204) (0.218) (0.262)

Performance 0.207∗∗ 0.308∗∗ 0.334∗∗∗ 0.295∗∗ 0.145∗ 0.107 0.305∗∗∗ 0.224∗∗

(0.0738) (0.0971) (0.0938) (0.110) (0.0708) (0.0729) (0.0661) (0.0852)

Controls YES YES YES YES YES YES YES YES

Obs 153 153 150 150 153 153 150 150
R2 0.456 0.390 0.487 0.390 0.324 0.299 0.366 0.278

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: OLS model with robust standard errors. The dependent variables are elicited future performance
expectations in an easy task about absolute and relative performances. Controls include age, education,
employment status, German origins, session fixed effects and task order variables.
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Table 17: Future Performance Expectations in a Familiar (Easy) Task in Baseline by Gender

Math Verbal
Men Women Men Women

(Abs) (Rel) (Abs) (Rel) (Abs) (Rel) (Abs) (Rel)

STEM 0.277 0.818∗∗ 0.452 0.570 0.431 0.645∗ 0.115 0.365
(0.220) (0.260) (0.263) (0.288) (0.221) (0.273) (0.217) (0.250)

Performance 0.263∗∗ 0.471∗∗∗ 0.321∗∗∗ 0.178 0.253∗∗∗ 0.193∗ 0.188∗∗ 0.0960
(0.0862) (0.106) (0.0821) (0.107) (0.0646) (0.0793) (0.0704) (0.0700)

Controls YES YES YES YES YES YES YES YES

Obs 150 150 153 153 150 150 153 153
R2 0.413 0.422 0.406 0.383 0.364 0.311 0.353 0.292

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: OLS model with robust standard errors. The dependent variables are elicited future performance
expectations in a hard task about absolute and relative performances. Controls include age, education,
employment status, German origins, session fixed effects and task order variables.

A.1.3 Future Performance Expectations in a Hard Task in Baseline

Table 18: Future Performance Expectations in a Hard Task in Baseline by Field of Study

Math Verbal
STEM Non-STEM STEM Non-STEM

(Abs) (Rel) (Abs) (Rel) (Abs) (Rel) (Abs) (Rel)

Male 0.489∗∗ 0.597∗∗ 0.322 0.224 0.373 0.350 0.0495 0.251
(0.182) (0.205) (0.234) (0.259) (0.215) (0.225) (0.229) (0.275)

Performance 0.171∗ 0.375∗∗∗ 0.132 0.145 0.0872 0.165 0.207∗∗ 0.203∗

(0.0821) (0.0966) (0.0932) (0.112) (0.0870) (0.0854) (0.0686) (0.100)

Controls YES YES YES YES YES YES YES YES

Obs 153 153 150 150 153 153 150 150
R2 0.346 0.423 0.332 0.341 0.268 0.310 0.327 0.292

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: OLS model with robust standard errors. The dependent variables are elicited future performance
expectations in a hard task about absolute and relative performances. Controls include age, education,
employment status, German origins, session fixed effects and task order variables.
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Table 19: Future Performance Expectations in a Hard Task in Baseline by Gender

Math Verbal
Men Women Men Women

(Abs) (Rel) (Abs) (Rel) (Abs) (Rel) (Abs) (Rel)

STEM 0.449 1.071∗∗∗ 0.205 0.605 0.491 0.666∗ -0.189 0.343
(0.256) (0.288) (0.265) (0.317) (0.308) (0.324) (0.240) (0.269)

Performance 0.127 0.406∗∗∗ 0.181∗ 0.126 0.201∗ 0.329∗∗∗ 0.126 0.0893
(0.0871) (0.104) (0.0866) (0.115) (0.0819) (0.0940) (0.0731) (0.0803)

Controls YES YES YES YES YES YES YES YES

Obs 150 150 153 153 150 150 153 153
R2 0.385 0.501 0.344 0.317 0.301 0.339 0.267 0.319

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: OLS model with robust standard errors. The dependent variables are elicited future performance
expectations in a hard task about absolute and relative performances. Controls include age, education,
employment status, German origins, session fixed effects and task order variables.

Table 20: Future Performance Expectations in a Hard Task in Baseline Comparing Non-STEM
Men to STEM Women

Math Verbal
(Abs) (Rel) (Abs) (Rel)

Male 0.196 -0.145 0.280 -0.00869
(0.266) (0.333) (0.331) (0.385)

Performance 0.185∗ 0.448∗∗∗ 0.101 0.150
(0.0828) (0.0998) (0.0767) (0.0937)

Controls YES YES YES YES

Obs 143 143 143 143
R2 0.351 0.438 0.268 0.323

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: OLS model with robust standard errors. The dependent variables are elicited future performance
expectations in a hard task about absolute and relative performances. Controls include age, education,
employment status, German origins, session fixed effects and task order variables.

Table 21: Future Performance Expectations in a Hard Task in Baseline Comparing STEM
Men to Non-STEM Women

Math Verbal
(Abs) (Rel) (Abs) (Rel)

Male 0.806∗∗ 1.656∗∗∗ 0.189 0.661∗∗

(0.243) (0.269) (0.244) (0.247)
Performance 0.130 0.0883 0.189∗ 0.210∗

(0.0912) (0.124) (0.0751) (0.0823)

Controls YES YES YES YES

Obs 160 160 160 160
R2 0.380 0.457 0.224 0.288

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: OLS model with robust standard errors. The dependent variables are elicited future performance
expectations in a hard task about absolute and relative performances. Controls include age, education,
employment status, German origins, session fixed effects and task order variables.
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A.2 Willingness to Apply for Promotions in Baseline

A.2.1 Pooled Willingness to Apply for Promotions

Table 22: Pooled Willingness to Apply in Baseline

NS men vs NS women NS men vs S women S women vs NS women
Math Verbal Math Verbal Math Verbal

Male -0.184 -0.235 -0.0687 -0.138
(0.154) (0.136) (0.187) (0.195)

STEM -0.215 -0.0454
(0.173) (0.170)

Performance -0.0683 -0.105∗ -0.191∗∗ -0.0822 -0.120∗ -0.0240
(0.0581) (0.0437) (0.0689) (0.0483) (0.0584) (0.0430)

Controls YES YES YES YES YES YES

Obs 450 450 429 429 480 480

Standard errors in parentheses. NS: Non-STEM, S:STEM.
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: Random effects model with robust standard errors. The dependent variables are pooled past perfor-
mance expectations about absolute and relative performances. Controls include age, education, employment
status, German origins, session fixed effects and task order variables.

33



A.2.2 Willingness to Apply for Promotions by Task Difficulty

Table 23: Difference in Differences between STEM Men and non-STEM Women

Easy-Hard vs Hard-Hard Easy-Easy vs Hard-Hard
Math Verbal Math Verbal

Female 0.559∗∗ -0.166 0.652∗∗∗ -0.206
(0.186) (0.171) (0.174) (0.167)

Easy-Hard 0.350∗∗ 0.288∗

(0.122) (0.116)
Female x Easy-Hard 0.250 0.588∗∗∗

(0.189) (0.176)
Easy-Easy -0.325∗∗ -0.188∗

(0.101) (0.0921)
Female x Easy-Easy -0.0125 0.113

(0.158) (0.130)
Performance -0.0116 -0.0944∗ 0.0309 -0.131∗

(0.0574) (0.0473) (0.0596) (0.0526)

Controls YES YES YES YES

Observations 320 320 320 320

Standard errors in parentheses
∗

p < 0.05, ∗∗

p < 0.01, ∗∗∗

p < 0.001

Notes: GLS random-effect model with robust standard errors. The dependent variable is the willingness to
apply pooling the second and third decisions for Easy-Hard vs Hard-Hard, and the first and third decisions
for Easy-Easy vs Hard-Hard. Hard Task stands for the third decision where the novice job also has the hard
difficulty questions as the task. Controls include age, correct answers, education, employment status, German
origins, university and task order variables.
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A.3 Instructions

A.3.1 Experiment 1

Figure 2: Page 1

Figure 3: Page 2
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Figure 4: Page 3

Figure 5: Page 4
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Figure 7: Page 6
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Figure 14: Page 13 (Waitingscreen)

Figure 15: Page 14
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