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The greatest achievements of history often 
come through the pressure of competition. 
While people are naturally inclined to have 
different attributes toward competition, prior 
research has shown that there is a 
significant gap between genders in 
choosing competitive payment schemes 
(Niederle & Vesterlund, 2011). (Niederle & Vesterlund, 2011). 

Many approaches have been taken to close 
the gender competition gap, none of which 
have included the effects of norm nudge 
messaging. In the present report, our team 
explores the research question of how 
different type of norm messages, 
moderated by gender of who is delivering 
the message, may increase willingness to 
compete. Our study uses a 2 (norm 
message type) x 2 (messenger gender) 
between-subject design given to 143 
participants on MTurk. We test the 
effectiveness of different interventions to 
increase the number of participants 
choosing to enter into a competitive math 
environment. As STEM industries often 
have high gender imbalances (Cheryan et 
al., 2017), our design focuses on math with 
the intention to be more applicable beyond 
the experiment. 
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Can norm nudge messages
 increase entry into math-like 
competitive environments?

Is the effect of the message 
dependent on the messenger?

Executive Summary

We predicted that norm nudging will 
increase tournament entry for all 
participants, but particularly women, 
moderated by messenger gender. Further, 
we hypothesized that egalitarian norm 
nudges would be more effective than 
empirical ones. Analyzing results using 
both OLS regression and mean 
comparison tests, we do not find statistical 
evidence to support our hypotheses. 
However, as our study is underpowered, 
we believe the results approaching 
significance warrant further research into 
nudge messages, especially focused on    
dynamic egalitarian norms.dynamic egalitarian norms.

Many practical implications can arise from 
these results to increase competition 
beyond the lab particularly within 
workplace environments. Nudge 
messaging could be an effective tool for 
targeting gender disparities by boosting 
applications for open roles or even 
increasing female participation in jobs with 
competitive pay structures. There may be 
broader application to quasi-competitive 
tasks (e.g., performance reviews).
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Introduction & Literature Review

The Fortune 500 is a list of the largest 
companies, ranked by revenues, that 
epitomizes the nature of competitiveness 
within the public and private sector 
(Fortune Editors, 2023). In 2023, there 
were 52 female CEOs, saturating 10% of 
the market (Catalyst, 2023). Fortune's list is 
an ongoing benchmark of a competitive 
environment of the top 500 companies 
worldwide, and also highlights the gender 
gap across all business industries. Despite 
attempts at narrowing the gender gap 
between men and women in the 1980s and 
early 2000s, progress has seemingly 
slowed down from the 2000s to today (Pew 
Research Center, 2023). In addition to 
systemic factors, research suggests that a 
gender gap in competitiveness 
exacerbates existing inequities 
(Markowsky, 2022).

Social scientists have explored ideas to 
close the gender gap in willingness to 
compete. In a seminal lab experiment, 
Niederle and Vesterlund (2007) 
demonstrated a significant difference in 
preference for tournament entry (i.e., 
competition) between men and women. 
The leading result was that men were more 
willing than women to enter competition. A 
meta-analysis of gender differences in 
competition (Markowsky, 2022) examined 
moderators such as same–sex 
tournaments, teams, prize magnitude, time 
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pressure, and others. Power priming 
(Balafoutas, 2018) and advice (Brandts, 
2012) also show promise in increasing 
women’s participation in competition. 
Shastry et al. (2020) specifically explored 
the role of attribution of feedback in this 
process and, interestingly, found that 
additional feedback did not materially boost 
the tournament entry of women but rather 
decreased the entry of low-performing 
men.

Another study by Kessel et al. (2021) used 
a design where participants solved addition 
problems and chose between receiving 
tournament or piece-rate pay. Before the 
participants’ final decision to compete or 
not, they received advice/information 
regarding the existence of a gender gap in 
willingness to compete. Participants were 
also prompted with framed messages 
about higher earnings potential. The results 
showed that advice intervention decreased 
the gender gap in willingness to compete. 
However, to our knowledge, researchers 
have not yet explored the use of norm 
nudge messages to close the competition 
gap.gap.

Norm nudging involves informing 
individuals about what others do in similar 
circumstances using social comparison to 
induce behavior (Bicchieri, 2023). For our 
experiment, we plan to test two message 
types to increase the willingness to 
compete. The first will be an egalitarian 
norm message tapping into a sense of 
fairness and desire for equal treatment that 
has been tested in various settings 
(Bennett & Sekaquaptewa 2014; Schuster 
et al., 2023). We take the dynamic 
egalitarian message utilized by Schuster et 
al. in a study on boosting salary offers to 
female candidates as our base because of 
its focus on gender gaps. The second 
message is an empirical norm message 
that highlights how a high percentage of 
even low performing individuals will 
willingly enter a competition in lab settings. 
This message utilizes a descriptive norm 
with a clear reference network of other 
experiment participants (Bicchieri, 2023). experiment participants (Bicchieri, 2023). 
Though there is promise in utilizing both 
egalitarian and empirical nudging, there is 
also a warning noting the limitations it has 
in promoting real behavioral change 
(Biccheri & Dimant, 2019).  We tested both 
types to see if one norm message is more 
applicable within this context.



In addition to the message, we also tested 
whether an associated messenger gender 
has an effect. Prior research has 
suggested that the messenger of 
information can make an impact on 
behavior (Dolan et al., 2010). Messenger 
gender has been shown to be salient in 
contexts pertinent to gender equity 
showing that men were more likely to listen 
to a male messenger compared to a 
female one (Williams et al., 2021). Given 
potential power dynamics in the 
workplace, and with women still 
underrepresented in managerial and 
executive positions like Fortune 500, 
understanding any moderation by 
messenger gender could be important.

Finally, we recognize there are additional 
factors outside of gender that influence 
willingness to compete. Hunziker et al. 
(2011) found that students with more 
negative emotions about team competition 

had higher rates of stress and poorer 
performance. This demonstrates that 
perceived views of competitiveness and 
levels of stress may affect competition 
entry. However, Liu et al. (2021) found that 
social comparison orientation may lead to 
higher competitiveness and lower risk 
aversion. For this reason, we have added 
validated attitudinal surveys to assess 
stress, risk, and competitiveness for the 
purposes of controls.

The existing literature led us to predict that 
normative nudging will increase 
tournament entry for all participants but 
particularly women and this effect will be 
moderated by messenger gender. We 
believe it is especially important to test this 
using a math context for application to 
STEM, where gender inequities are 
highest. This is the basis of our research 
question and key hypotheses covered 
next.  
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H1a.

Hypothesis Motivation

H1b.

Can norm nudge messages increase entry 
into math-like competitive environments for participants

Is the effect of the message dependent on the messenger?

Norm nudge messages will 
increase tournament entry 
for all participants.

The egalitarian norm nudge 
will be more effective than the 
empirical norm nudge at 
increasing tournament entry

H2

H3

Norm nudge messages will 
increase tournament entry for 
female participants more than 
male participants.

Norm nudge messages will 
be moderated by the gender 
of the messenger

Because women choose competition less
frequently (at least in documented lab

settings), we expect the messages to have
a large effect for them

Research in a variety of contexts
has shown this to be an effective

intervention

Prior research has shown higher effect
sizes for egalitarian norm nudge;

moreover, we expect this norm to be
more salient given the context

The messenger matters and given the
gender differential in competition

preference, male and female messengers
could change how the nudge is received
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We tested our research question online as 
a between-subject design using multiple 
rounds of a math task similar  to Shastry et 
al (2020). Niederle and Vesterlund (2007) 
tested gender differences in 
competitiveness with a two-digit addition 
task that has been found to have equal 
ability across genders. After completing a 
practice, unscored round, participants 
were sorted randomly into treatment 
groups and received a message intended 
to encourage tournament entry, the 
primary dependent variable. The 
experiment used a 2 (norm nudge 
messages: egalitarian or empirical) x 2 
(messenger: male or female) structure with (messenger: male or female) structure with 
a separate control group.

Experimental Design

(Outcome of Interest)

We recruited participants using MTurk and 
provided participation and task-related 
compensation. We recruited 144 
participants, and exluded one participant 
due to failing three attention checks. 
(covered in detail in the “Results'' section). 
To meet our feasibility requirements, we 
modified Niederle and Vesterlund’s math 
task to include three rather than five 
two-digit numbers, with a time requirement 
of 1 minute and thirty seconds to complete 
10 questions.



In a previous study, over 50% of individuals, despite scoring the 
lowest on a mental cognition task, opted for head-to-head 
competition with other participants to potentially earn more 
payment.

In cognition tasks, competition gaps have reduced significantly 
between genders over the years. That means more and more people 
are willing to compete head-to-head with other participants to 
potentially earn more payment.

Egalitarian Norm Message

Empirical Norm Message
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Participants were 
compensated per correct 
question answered

If they score higher than a 
randomly matched 
participant, they will be 
compensated with higher 
payout.

After round 1, participants received a norm 
message coming from a male/female 
messenger. The egalitarian norm message 
focused on the increased willingness of 
men and women to enter competitive 
environments. The empirical norm 
message highlighted how even 

low performing individuals willingly enter 
into competition. The messages were 
presented with an image of a man or a 
woman as the “messenger.” Both 
messages and images were validated in a 
pilot test. Those in the control group did not 
receive a message.

After completing round 1 (the unscored, practice round), participants were then be 
asked what payment scheme they would like to use for round 2:



After choosing, participants completed 
round 2. After completing round 2, we had 
individuals complete attitudinal surveys on 
anxiety and risk-taking behavior to control 
for potential confounds. We measured 
scores and payouts for all rounds along 
with the key binary variable of tournament 
entry.entry.
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Participants received $0.70 for 
participating and earned raffle tickets 
based on performance. Tickets will be 
used in a lottery for one $50 gift card. 
Participants received  four tickets for each 
correct answer in the piece rate scheme 
and two or six raffle tickets per correct 
answer in the tournament scheme (if 
below/above the score of their match). This 
should meet incentive compatibility 
(Lecture 3, Slide 21), but we recognize that 
there are limitations (covered in more 
detail in the “Results” section). 
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In conducting our research, we were 
concerned with one key result for each 
participant (our primary dependent 
variable): the decision to choose a 
competitive payment scheme. Because 
this is a binary outcome, we evaluated and 
compared the percentage of individuals 
choosing to “compete” across different 
groups. Against our specific hypotheses, 
we evaluated the influence of the different 
norm nudge messages (our independent 
variable) using both mean comparison 
tests and linear regression. In our linear 
probability model regression, we controlled 
for certain personality traits (our 
covariates) strongly correlated with covariates) strongly correlated with 
competitiveness. The hypotheses and key 
results are summarized below; a more 
detailed review can be found in the 
appendix.

Table 1: Validation of hypothesis and implications

Results & Discussion
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Figure 1: Comparing contral and all treatment groups pooled

Our primary hypothesis stated that the 
norm nudges would increase preference 
for competition across all participants. 
Participants in the control chose to 
compete 14% of the time while those who 
received the norm nudge messages chose 
to compete 27% of the time. These results 
were not statistically significant in either of 
our two tests (Mann-Whitney U test and 
LPM), but this was likely due to our low 
sample size. Taking a more detailed look at 

the different types of norm nudge 
messaging, the egalitarian norm (35.4%) 
outperformed the empirical norm (20.9%). 
While this differential supports our 
hypothesis, the results were not 
statistically significant (using a 
Mann-Whitney U test) due to our sample 
size. It is our contention that these are 
promising data and could be a sign of 
opportunity for future research.  
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As covered in the summary table above, 
our other hypotheses were not supported 
by the data. Regression analysis did not 
find evidence to show that the messages 
were more effective at increasing 
competition for female participants. 
Similarly, the data did not support the 
hypothesis that the messenger gender 
would moderate the influence of the 

message. (For both of these hypotheses, 
we looked at interaction terms and the 
coefficients were not statistically 
significant). Given the high p-values 
observed, we are more inclined to reject 
these hypotheses and not attribute the 
results to our sample size (and thus not 
recommend these for further research).recommend these for further research).

Figure 2: Comparing control and different message types
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Highlighted by our many references to it, 
sample size is key to understanding our 
results. Our experiment had 143 
participants with ~30 individuals per 
condition. A power analysis conducted 
before the experiment suggested we would 
need at least 520 participants to see our 
predicted effect size. We calculated this 
from both prior research on norm nudge 
messaging and data from a pilot test that 
we ran. Unfortunately, due to budget 
constraints, we were not able to recruit this 
number of participants for this experiment. 
A post hoc power analysis confirmed that 
we were indeed underpowered (power of 
31% compared to the usual behavioral 31% compared to the usual behavioral 
science threshold of 80%). As such, there 
is uncertainty in the interpretation of our 
findings.

For the purposes of transparency, we want For the purposes of transparency, we want 
to highlight other limitations beyond 
sample size that may have affected our 
results. Our budget required a participation 
fee combined with a raffle scheme instead 
of having a pure pay for performance 
model. While lotteries are cost effective, 
we recognize that it may be less motivating 
to some participants because they know 
that either all or none of their decisions will 
count toward payment. This ultimately 
reduces IVT compatibility for those 
participants. Separately, we recognize that 
it is difficult to rely on gender reporting on 
MTurk. We asked for gender identification 
in our demographic questions (for the in our demographic questions (for the 
purposes of Hypothesis 2), but we cannot 
validate its accuracy. The results using 
participant gender were not meaningful in 
any case.
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As covered previously,  prior research has 
shown men have a higher preference for 
competition than women (Niederle and 
Vesterlund, 2007). This may be a factor 
contributing to gender disparities in earning 
power in workplace settings, including 
those in STEM. Our experiment has the 
potential to suggest new strategies for 
nudging competition that could help to 
address disparities for females and other 
underrepresented groups in professional 
contexts. 

Until existing systems change, 
head-to-head competition will remain a 
core element of workplaces and could 
disadvantage underrepresented 
employees such as females in STEM. 
Understanding low-touch approaches that 
can effectively tighten the competition gap 
will help to combat observed gender 
inequities. Given the urgent need for parity 
in the most powerful fields and the 
documented success of social norms in 
driving behavior, we recommend future 
researchers continue to explore the 
relationship between social norms and 
competition preference. competition preference. 

While our intervention did not lead to 
statistically significant results, we believe it 
is directionally close enough to warrant 
further research. Particularly, the overall 
increase in competitive entry for 
participants in the egalitarian norm nudge 
treatment is promising. With the support of 
additional research in a high-powered 
sample, results could have many practical 
applications in competitive workplace 
environments. Nudge messaging could 
boost applications for open roles and 
potentially increase female participation in 
jobs with competitive pay structures (such 
as commission-based sales roles). 
Messaging could further be implemented in Messaging could further be implemented in 
quasi-competitive activities such as 
encouraging strong self-evaluation in 
performance reviews (competing against 
peers). Moreover, insights about the 
influence of the messenger gender could 
help determine how organizations deliver 
these nudges to ensure maximum 
effectiveness.

Policy Implications
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A priori

In conducting our power analysis, we looked at both prior research and results from our 
pilot tests. Prior research on norm nudge messaging shows a range from Cohen’s d = 
0.2 to 0.5:

  Egalitarian norm nudge – Dynamic egalitarian norm demonstrated an effect size of  
0.38 to 0.40 in prior research (Schuster et al., 2023)

    Empirical norm nudge – Using an empirical descriptive norm (“3 out of 4 did…”) in 
a physical activity context showed an effect size of 0.19 to 0.49 (Priebe and Spink, 
2015).

In our pilot study, we saw an effect size of 0.48 when looking at our treatment groups 
pooled compared to the control. Overall message effect size ranged from Cohen’s d = 
0.13 to 0.99 when looking at individual treatment groups compared to the control. To be 
conservative, we anticipated an effect size of 0.4 which is more in line with prior literature. 
For an alpha of 0.05 and power of 80%, this would require 104 participants per treatment 
group (with an equal control this would require n = 520). Of note, we expected to recruit 
~100 participants and thus our experiment was underpowered. 

Appendix A - Power Anaysis
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Figure 3 - G*Power calculation used for sample size

Appendix A - Power Anaysis
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Post Hoc

We conducted a post-hoc power analysis based on the results of our experiment (shared We conducted a post-hoc power analysis based on the results of our experiment (shared 
below). Our experimental data suggested an effect size of d = 0.314, which was below our 
estimate based on the pilot and literature review. For an alpha of 0.05 and our sample size 
collected (n  = 143), the predicted power was 0.303. This is substantially below the 0.8 
level sought in behavioral science. Thus while our results against H1A and H1B are 
promising, we cannot be certain of the findings and future research is required.

Appendix A - Power Anaysis



Table 2 : Summary statistics from the experiment

Hypothesis 1A: Norm nudge messages will increase tournament entry for all 
participants.

Group means relevant for hypothesis:
  Control = 14.3% (n = 28)
  Norm Nudge (all intervention groups pooled) = 27.0% (n = 115)

For the on the next page, the statistical tests that we are approaching significance at the 
95% level but are not quite there. We believe this is likely due to being underpowered. 

Comparison of means test:
  Wilcoxon rank sum test: p = 0.16
  Two Sample t-test: p = 0.12

OLS  Regression (Linear Probability Model): 
See Figure 4 for the full regression, coefficient on binary variable for receiving norm nudge See Figure 4 for the full regression, coefficient on binary variable for receiving norm nudge 
message was not significant (p = 0.229)
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Appendix B - 
Detailed Statistical Analysis



Hypothesis 1B: The egalitarian norm nudge will be more effective than the 
empirical norm nudge at increasing tournament entry

Group means relevant for hypothesis:
  Egalitarian  = 35.4% (n = 48)
  Norm_Nudge (all intervention groups pooled) = 20.9% (n = 67)

For the below statistical tests we are approaching significance at the 95% level but are not 
quite there. We believe this is likely due to being underpowered. 

Comparison of means test: Comparison of means test: Wilcoxon rank sum test was not significant (p = 0.09)

OLS  Regression with Post-Test Estimation: Egalitarian and empirical norm nudge 
messages were not significantly different (p = 0.09).

Figure 5 : Linear probability model assessing treatment with covariates
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Additional Analysis Not Pre-Registered

We ran a set of pairwise comparison tests to evaluate whether the egalitarian norm nudge 
was statistically significant compared to the control. This was an extension of Hypothesis 
1 that was not pre-registered. Again the results were not significant but informative.

  Pairwise Wilcoxon (with Holm adjustment): p = 0.
  Pairwise t-test (with Holm adjustment): p = 0.15 

Hypothesis 2: Norm nudge messages will increase tournament entry for female Hypothesis 2: Norm nudge messages will increase tournament entry for female 
participants more than male participants.

Running an LPM with an interaction term between participant gender and treatment as a 
binary (i.e., receiving intervention) did not yield a significant result (p = 0.75). This does 
not support our hypothesis. The full regression is below in Figure 6.

Figure 6 :  Linear probability 
model assessing interaction 
between treatment and 
participant gender
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Hypothesis 3: Norm nudge messages will be moderated by the gender of the 
messenger with a different effect coming from a male messenger than from a 
female messenger (we do not hypothesize about direction).

Running an LPM with an interaction term between message type and messenger gender 
did not yield a significant result (p = 0.98). Note here that the reference for both variables 
is empirical (for norm nudge message) and male (for gender).  This result does not 
support our hypothesis. Full regression is below in Figure 7.

Figure 6 :  Linear probability model assessing interaction between 
treatment and messenger gender 
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Figure 7 : Treatment condition: Egalitarian norm message x 
female messenger
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Appendix C - Norm Nudge Message 
x Gender of Messenger



Figure 8 : Treatment condition: Egalitarian norm message x male 
messenger
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Figure 9 : Treatment condition:  Empirical norm message x male 
messenger
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Figure 10 : Treatment condition: Egalitarian norm message x 
female messenger
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Appendix D - Competitive Math Task
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