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Girls and women are underrepresented in chess. Here, we explored the role of gender bias in this phenomenon.
Specifically, we investigated whether parents and mentors (e.g., coaches) show bias against the female youth
players in their lives. Parents and mentors (N= 286; 90.6% men) recruited through the U.S. Chess Federation
reported their evaluations of and investment in youth players (N= 654). We found evidence of bias on some,
but not all, measures. Most strikingly, parents and mentors thought that female youth players’ highest potential
chess ratings were on average lower thanmale players’, a bias that was exacerbated among parents andmentors
who believed that success in chess requires brilliance. In addition, mentors who endorsed (vs. rejected) this
belief also reported that femalementees were more likely to drop out of chess due to low ability. These findings
provide the first large-scale evidence of bias against youth female players and hold implications for the role of
parents and mentors in other domains that, like chess, are culturally associated with intellectual ability and
exhibit substantial gender imbalances (e.g., science and technology).

Public Significance Statement
The Queen’s Gambit was an incredibly popular show in 2020 that followed fictional Beth Harmon, a
woman whose chess brilliance (and obsessive nature) brought chess back in the spotlight of our atten-
tion. While it is inspiring to see a fictional woman winning in a space dominated by men, real-world
women remain underrepresented in chess. Why? Here, we identify one plausible reason: Parents and
mentors are biased against female youth players. For example, parents and mentors thought female
youth players have lower potential than male players. This bias was stronger among those who thought
that brilliance is required for success in chess. These beliefs are likely to be harmful both to girls who
already play chess and to those who could want to: Would you be interested in participating in a sport
where your potential is downgraded by your parents and by your coaches before you have even started?
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In 2020, only 14% of all U.S. Chess Federation players were girls
or women (U.S. Chess Federation, n.d.). Why? Past research has
focused on how individual men and women perform in tournaments
as an explanation (e.g., Howard, 2005). In contrast, much less
research has been devoted to understanding the broader structural
factors that contribute to gender disparities in chess. Identifying
and addressing these factors will likely be essential to any future

efforts to make chess more gender-balanced. Here, we focus on
the role of parents and mentors (e.g., chess coaches) in the emer-
gence of gender disparities in chess. Specifically, we examine par-
ents’ and mentors’ possible bias against female youth players by
measuring how they evaluate and invest in them relative to their
male counterparts. We additionally examine two potential modera-
tors of this bias: the belief that being a great chess player requires
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chess talent (“brilliance”) and the belief that men are more brilliant at
chess than women. Biases against female youth players may be
stronger among parents and mentors who endorse either of these
beliefs.

Why Are There So Few Girls and Women in Chess?

Past work on gender disparities in chess has largely focused on
determining whether men’s overrepresentation among top chess
players is due to gender differences in certain personal attributes
that affect performance. Three types of gender differences are com-
monly invoked as explanations: differences in various cognitive
abilities (e.g., visuospatial ability; Howard, 2005, 2014a, 2014b),
personality traits (e.g., agreeableness; Vollstädt-Klein et al., 2010;
see also Bilalić et al., 2007; Gerdes & Gränsmark, 2010), and delib-
erate practice (Blanch et al., 2015; de Bruin et al., 2008). For exam-
ple, Howard (2005, 2014a, 2014b) argued that the gap between the
top men and women players can be attributed at least in part to cog-
nitive abilities that are higher on average in men than women (e.g.,
visuospatial ability; Halpern & Collaer, 2005; Voyer et al., 2017).
Notably, however, Howard did not measure the cognitive abilities
of actual chess players. Moreover, other research has suggested
that the cognitive abilities in which gender differences are observed
are largely unrelated to chess performance (Burgoyne et al., 2016;
Frydman & Lynn, 1992; Waters et al., 2002).
Much less work has examined how structural factors (e.g., bias,

discrimination) contribute to the underrepresentation of women in
chess. One line of research on this topic used data from chess tour-
naments to argue that stereotype threat (Schmader et al., 2008;
Spencer et al., 2016) contributes to girls’ and women’s underperfor-
mance against male players compared to other female players
(Backus et al., 2016; Maass et al., 2008; Rothgerber & Wolsiefer,
2014). Other relevant work used semistructured interviews to
explore the barriers to playing chess that girls and women often
encounter (Baasanjav, 2017; Galitis, 2002). For instance, Galitis
(2002) interviewed 18 girls who dropped out of their elementary
school’s newly formed coed chess club. She found that girls had
been treated poorly by boys when playing together and largely
ignored by the coach. This evidence is consistent with anecdotal
reports of harassment and discrimination from women who play
chess competitively (e.g., Beck, 2019; Gillet, 2022; Hadden,
2020; Ingle, 2021; Meirom & Shahade, 2019).

Examining Parents’ and Mentors’ Biases Against Female
Youth Players

Building on past research, here we provide the first large-scale
quantitative investigation of the obstacles that girls and women
encounter in chess. Specifically, we investigate whether parents
and mentors (e.g., coaches) display bias when evaluating the poten-
tial of female and male youth players and when deciding how much
to invest in these players. We also investigate whether parents and
mentors perceive the environment in chess to be biased against
female youth players.
The focus on the obstacles that youth players encounter is motivated

by the statistics suggesting that the gender gap in chess participation
emerges among children and is relatively stable afterward (e.g.,
FIDE International Chess Federation, 2015; see also Bilalić et al.,
2009). Because expertise in chess takes many years to develop,

redressing the gender balance among top adult players will be difficult,
if not impossible, without an understanding of the problems with the
early chess “pipeline.” Our focus on youth players is also important
because at this stage in their chess careers there is considerable ambi-
guity about their long-term potential. Gender bias is especially likely to
arise when there is ambiguity about an individual’s ability (e.g.,
Heilman, 2012; Koch et al., 2015), so this early period may be one
of the most vulnerable parts of a player’s trajectory in chess.

The focus on parents and mentors is motivated by the fact that these
individuals have the power to shape a young player’s chess career by
providing or withholding encouragement, resources, training, and so
on. Indeed, prior research has documented parents’ and teachers’ out-
size role in the academic and extracurricular activities children pursue
(e.g., Bodovski & Farkas, 2008; Lareau, 2003), as well as in the emer-
gence of gender differences in these activities (e.g., Bussey&Bandura,
1999; Eccles et al., 1990; Jacobs & Eccles, 1992; Stromquist, 2007;
Swinson & Harrop, 2009).

Potential Moderators of Parents’ and Mentors’ Gender
Biases in Chess

In the cultural imagination, chess is usually associated with intel-
lectual talent. This association guided our selection of potential
moderators of the hypothesized bias against female youth players.
The first moderator we investigated was parents’ and mentors’ field-
specific ability beliefs (FABs) about chess. Fields and occupations
differ in the extent to which intellectual talent (“brilliance”) is
seen as necessary for success (for a review, see Muradoglu et al.,
2023). Contexts with more brilliance-oriented FABs are less wel-
coming to women, in part because of greater prejudice against
them (Bian et al., 2018; Hannak et al., 2023; Leslie et al., 2015).
Extrapolating to chess, we might see that parents and mentors
with more brilliance-oriented FABs about chess are particularly
likely to underestimate the potential of and underinvest in female
(vs. male) youth players at this ambiguous (but pivotal) early stage.

The second potential moderator of the hypothesized bias against
female youth players is related to the first: Whereas negative stereo-
types about women’s competence have weakened in recent years
(e.g., Eagly et al., 2020), the cultural stereotype that associates men
more than women with extreme intellectual ability—brilliance,
genius, giftedness, etc.—persists and is in fact acquired relatively
early in life (Bian et al., 2017, 2018; Storage et al., 2020; Zhao
et al., 2022), fueled in part by media portrayals of intellectual ability
(Boutyline et al., 2023; Gálvez et al., 2019) and interactions at home
and at school (Musto, 2019; Zhao et al., 2022). Extrapolating to chess,
perhaps the tendency to undervalue and underinvest in female (vs.
male) youth players will be largest among parents and mentors who
endorse this “brilliance=men” stereotype.

Theoretical Contributions Beyond Chess

Our investigation of the structural barriers to girls’ and women’s
participation in chess has implications that extend beyond this specific
domain. For instance, the present work informs theory about FABs as
an explanation for occupational gender segregation (e.g., Muradoglu
et al., 2023) by testing the generality of the FAB model in explaining
gender segregation beyond educational or academic pursuits (e.g.,
Hannak et al., 2023; Leslie et al., 2015; Muradoglu et al., 2022)
and at the individual rather than group level: Although research
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inspired by the FAB account has documented a link between
brilliance-oriented FABs and prejudice against women at the group
level (e.g., more brilliance-oriented fields also show stronger biases
against women; Hannak et al., 2023; Leslie et al., 2015; Meyer
et al., 2015), no research to date has examined whether this link is
also observed at the individual level. Finally, no evidence thus far
speaks to whether brilliance-related beliefs relate to parents’ and men-
tors’ attitudes toward their own children and mentees, respectively.
Finding such a relation would highlight one of the more insidious
ways in which brilliance-related beliefs contribute to differential out-
comes for girls and boys.
More generally, the knowledge we gain from studying gender bias

in chess has the potential to enhance our understanding of the root
causes of gender inequities in other fields where intellectual ability
is valued, such as science, technology, engineering, and mathematics
(STEM). It is widely recognized that the disparities observed among
adults in these contexts can be attributed, at least in part, to factors that
originate in childhood experiences (e.g., Cheryan et al., 2015; Heck et
al., 2021). Given the shared emphasis on intellectual ability and the
similar early decline in girls’ interest and participation, chess—with
its smaller population and wealth of publicly available data (e.g.,
Elo ratings)—could serve as a valuable “model domain” (similar to
how biologists use “model organisms”) for understanding the com-
plex dynamics that contribute to gender gaps in STEM.

The Present Research

In the present study, we investigated the presence and extent of
gender bias within the chess community. Specifically, we focused
on whether parents and mentors demonstrate bias against the female
youth players in their lives. Our sample consisted of parents and
mentors who were affiliated with U.S. Chess Federation.
Participants were asked to evaluate their chess-playing children
(for parents) and mentees (for mentors) on several dimensions
such as their potential and inherent ability; participants also reported
how much they invest in these youth players (e.g., parents reported
how much they would be willing to pay for lessons). By revealing
parents’ and mentors’ perceptions and degree of investment in
female versus male youth players, this research has implications
for promoting gender equity in not only chess but also other domains
of activity that are culturally associated with intellectual ability.

Method

Open and Transparent Scientific Practices

The hypotheses, methods, exclusion criteria, and analyses of this
study were preregistered on AsPredicted.org: https://aspredicted
.org/m8wg3.pdf. The data reported here were part of a larger project.
The other components of this project, which are also described in the
preregistration, will be reported separately, along with data from
ongoing investigations. Any deviations from the preregistered plan
are marked transparently below. The raw data and analytic scripts
are shared on the Open Science Framework (OSF): https://osf.io/
t3f7g/?view_only=82527dc0248e44729443c109b3721c82.

Participants

A total of 325 parents and/or mentors of chess players were
recruited through two emails sent to a mailing list for members of

the U.S. Chess Federation (also known as U.S. Chess or formally
as USCF). U.S. Chess is the main organizing body of rated chess
tournaments in the United States. One must be a U.S. Chess member
to play in a U.S. Chess-rated tournament, but not all members play
chess competitively. Of the parents and mentors who responded to
our invitation, 39 were excluded due to preregistered criteria
(namely, they did not complete at least half of the items in the
FABs or “brilliance=men” stereotype measures; see below), result-
ing in a final sample size of 286 participants (248 men, 25 women, 2
nonbinary, 11 unreported). The gender balance in our sample
(90.6% men) was similar to that of the U.S. Chess members mailing
list (90.2%men), as reported in the most recent US Chess Federation
Membership Survey (2016). (The percentage of women members in
U.S. Chess, 9.4%, is slightly lower than the percentage of girl and
women players, 14%, because players tend to skew younger than
members, and the chess community becomes increasingly
male-dominated the later in life one looks.)

We preregistered a sample size of at least 1,000 participants for the
larger project that these data are part of. We reached this target sample
size (N= 1,234). Here, however, we focus specifically on the subset of
participants who were parents and/or mentors of chess players. A sen-
sitivity analysis conducted on the total number of children andmentees
rated by the 286 participants in our final analytic sample (N= 654
youth players; see below) indicated that we had 80% power to detect
a within-participant difference (two-tailed, α= .05) between female
and male youth players as small as d= 0.11 (Faul et al., 2007).

Procedure

Participants received an email through the U.S. Chess mailing list
and were invited to complete an online survey about the “factors that
are important to success in chess” (see Section 1 in the online sup-
plemental materials for the full text of the invitation email). We did
not mention gender in our invitation email to avoid overrecruiting
U.S. Chess members who are concerned about the gender imbalance
in chess. The invitation email was signed “The Chess Survey
Research Team” to avoid connecting the study with the researchers
conducting it, whose identities could be used to infer that the goal of
the research pertained to gender. A reminder email was sent approx-
imately 1 week later.

Participants indicated whether they were a parent of a chess player
(n= 124), mentor of a chess player (n= 98), or both (n= 64). Here,
we refer to anyone who indicated that they coached or mentored a
youth chess player as a “mentor.”Mentors were paid or unpaid indi-
viduals who provided direct chess instruction to chess players.

If a participant was a parent of a chess player (nparents= 178;
Mage= 54.4 years; SDage= 11.8 years; 150 men, 21 women, 7 unre-
ported), regardless of whether the player was U.S. Chess-affiliated or
otherwise, they were asked how many of their children play chess.
Participants were allowed to indicate between one and three children
(nchildren= 229; Mage= 19.0 years; Mdnage= 17 years; SDage=
10.0 years; 175 males, 54 females). We set the maximum at three
to keep the study at a reasonable length for participants, who subse-
quently had to answer a number of questions about each child (see
below). An additional three gender-nonbinary children were
reported by parents; due to the small size of the nonbinary group,
it was not included in analyses comparing gender groups.

If a participant was a mentor of a chess player (nmentors= 156;
Mage= 54.7 years; SDage= 15.4 years; 144 men, 7 women, 2

CHECKING GENDER BIAS 3

T
hi
s
do
cu
m
en
ti
s
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al
A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

T
hi
s
ar
tic
le
is
in
te
nd
ed

so
le
ly

fo
r
th
e
pe
rs
on
al
us
e
of

th
e
in
di
vi
du
al
us
er

an
d
is
no
t
to

be
di
ss
em

in
at
ed

br
oa
dl
y.

https://aspredicted.org/m8wg3.pdf
https://aspredicted.org/m8wg3.pdf
https://aspredicted.org/m8wg3.pdf
https://osf.io/t3f7g/?view_only=82527dc0248e44729443c109b3721c82
https://osf.io/t3f7g/?view_only=82527dc0248e44729443c109b3721c82
https://osf.io/t3f7g/?view_only=82527dc0248e44729443c109b3721c82
https://doi.org/10.1037/xge0001466.supp
https://doi.org/10.1037/xge0001466.supp


nonbinary, 3 unreported), regardless of whether the player was U.S.
Chess-affiliated or otherwise, they were asked how many chess men-
tees they had. If they indicated that they had more than three mentees,
they were asked to only think about the three players they gave lessons
to most recently. This criterion of recent (e.g., vs. best) players was
used to maximize the probability that we would capture a random
sample of mentees. In addition, this criterion was gender-neutral
and thus avoided drawing mentors’ attention to our focus on gender.
The maximum number of mentees was set at three again, for the same
reasons as for parents. Mentors then responded to questions (detailed
below) evaluating each of their mentees one at a time (nmentees= 425;
Mage= 21.8 years; Mdnage= 15 years; SDage= 17.2 years; 353
males, 72 females). There was one additional gender-nonbinary men-
tee who was not included in our analytic sample. If a participant was
both a parent and a mentor (n= 64), they answered questions as a par-
ent about their children before answering questions as a mentor about
their mentees.
After evaluating youth players, parents were asked to report

whether or not they had any children who did not play chess. If
they did, they were asked to report those children’s gender, age,
and indicate the reason(s) why they did not play chess: too young
to play chess, not interested in chess, low chess ability, and/or
other. Parents were more likely to report that their sons (vs. daugh-
ters) did not play chess because they were too young and that their
daughters (vs. sons) did not play chess because of low interest or
ability (see Section 7 in the online supplemental materials for
more details).
After answering questions about youth chess players (and non-

players, for parents), all participants reported their FABs about
chess and their “brilliance=men” stereotypes about chess.
Participants were also asked to report the extent to which they
perceived the broader chess community to endorse these beliefs.
The order of questions within blocks (e.g., participants’ own
FABs) was randomized, and the order of the blocks was fixed:
Participants first responded to all questions about their own endorse-
ment of FABs, then they indicated their estimation of the chess com-
munity’s FABs, then their own endorsement of “brilliance=men”
stereotypes, and finally their estimation of the chess community’s
“brilliance=men” stereotypes.
After completing the survey, participants were debriefed. The

median completion time was 21 min. We compensated the first
100 participants with a $10 Amazon gift card. All participants
were told at the outset about this selection procedure for receiving
compensation.

Measures

Parents and mentors were asked to (a) evaluate youth players on
several dimensions (e.g., potential), (b) evaluate several reasons
why youth players might drop out of chess (e.g., lack of ability),
and (c) report how much they invest in their youth players. These
sets of questions were asked in one of two random orders. Before
detailing these measures, we articulate the logic of our investigation
of gender bias.

The Logic of the Present Investigation of Gender Bias

In principle, parents and mentors could evaluate male (vs. female)
youth players more positively for any number of reasons, only some

of which would speak to gender bias. For example, if we asked par-
ticipants whether male youth players have higher ratings on average,
the vast majority would answer “yes” because that is the current real-
ity in chess. (Indeed, this was true in our sample as well.) However, a
participant who reports this reality is not necessarily biased against
female players. For this reason, we worded our questions to as much
as possible bypass the current reality in chess and instead gauge
whether parents and mentors believe girls could in principle achieve
at the same levels in chess as boys. We generated a range of ques-
tions that have this property. For example, we asked about players’
ultimate potential under the assumption that they continue playing
chess (to block the possible assumption that girls drop out earlier).
Similarly, we asked about players’ inherent ability and interest in
chess, which presumably do not reduce to their current rating
only.We also asked participants to reason about hypothetical scenar-
ios: If a player were to drop out of chess, would their ability be the
primary reason? Again, the answer to this question requires a
broader, holistic judgment about a player’s potential and trajectory,
not merely a “readout” of their current skill.

Evaluations of Youth Players

All participants responded to a series of questions eliciting their
evaluations of youth players. These questions were the same for par-
ents evaluating their children and mentors evaluating their mentees.
The only slight variations in wording occurred depending on
whether the youth were still competing in chess, had never com-
peted, or had competed at some point but stopped. When providing
examples below, we use the wording for youth still competing in
chess. The notes for Table 1 and Section 2 in the online supplemen-
tal materials list all possible wordings.

Parents and mentors responded to four questions evaluating each
youth chess player with respect to (a) the player’s highest potential
U.S. Chess rating, (b) the player’s inherent chess ability, (c) the play-
er’s inherent interest in chess, and (d) how supportive the player’s
chess environment is (see Table 1 for full question wording).
Whereas the first three questions examine parents’ and mentors’
own gender biases, the last question assesses whether parents and
mentors perceive gender bias in the chess community. These ques-
tions were asked in one of two random orders.

Youth Players’ Highest Potential U.S. Chess Rating. To
assess parents’ and mentors’ perceptions of youth players’ potential,
we explicitly prompted them to think about the players’ “chess
potential” and then asked, “Assuming [child/mentee] continues
with chess, what is the highest U.S. chess rating you think [child/
mentee] could achieve in their chess career?”We asked participants
to evaluate youth players’ potential premised on the assumption that
they “continue with chess” to minimize the possibility that partici-
pants’ evaluations are contaminated by an expectation that girls
would drop out of chess before boys. In our estimation, this addition
makes the question a better means of gauging gender bias per se.

U.S. Chess ratings are based on match outcomes and are binned
into classes at every 200 points. Participants responded on a scale
from 1= 100–399 (Class J or I) to 13=Grandmaster. All scale
points except the lowest mapped onto a single rating class. We
lumped together the two lowest rating classes into the lowest scale
point because we reasoned that parents and mentees are unlikely
to report that the highest rating a player could possibly achieve is
in one of these classes.
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Youth Players’ Inherent Ability in Chess. To assess parents’
and mentors’ perceptions of youth players’ inherent chess ability,
we asked, “What is [child/mentee]’s inherent chess ability?”
Participants responded on a scale from 0= very low ability to
100= very high ability. We asked participants to evaluate youth
players’ inherent ability to discourage them from responding
on the basis of players’ current chess skill, which would not neces-
sarily speak to gender bias and would also introduce substantial
noise in our estimates (e.g., younger players know less than older
players).
Youth Players’ Inherent Interest in Chess. To assess parents’

and mentors’ perceptions of youth players’ level of interest in chess,

we asked, “How inherently interested in chess is [child/mentee]?”
Participants responded on a scale from 0= not at all interested to
100= extremely interested. The use of the adjective inherent was
motivated by similar reasons as above.

Supportiveness of Youth Players’ Chess Environment. To
assess parents’ and mentors’ perceptions of how supportive the chess
environment is for youth players, we asked, “How supportive is
[child/mentee]’s chess environment (e.g., sufficient mentorship, friends
who are supportive, a positive atmosphere in chess tournaments)?”
Participants responded on a scale from 0= not at all supportive to
100= extremely supportive. To reiterate, lower scores for female (vs.
male) youth on this measure indicate stronger perceptions of bias in

Table 1
Chess Survey Items for Parents and Mentors of Chess Youth

Measure Question wording Scale endpoints

Evaluations of youth players Assuming [child/mentee] continues with chess, what is the highest
U.S. Chess rating you think [child/mentee] could achieve in their
chess career?a

100–399 (Class J or I) (1),
Grandmaster (13)

How inherently interested in chess is [child/mentee]? Not at all interested (0), extremely
interested (100)

What is [child/mentee]’s inherent chess ability? Very low ability (0), very high
ability (100)

How supportive is [child/mentee]’s chess environment? Not at all supportive (0), extremely
supportive (100)

Reasons youth players drop out of chess How responsible would each of the following be for [child/mentee]’s
decision to stop playing chess competitively?a

Lack of interest in chess
Lack of chess ability
Unsupportive chess environment

Not at all responsible (0), completely
responsible (100)

Investment in youth players How much do you pay (per hour) for private lessons for [child]?c Less than $30 (1), $100 or more (9)
How often are the free private lessons for [child]?c Less frequently than once a month (1),

more than once per week (4)
What is the largest amount you would be willing to pay per lesson for
one hour, weekly chess lessons for [child]?c

Less than $30 (1), $100 or more (9)

How often do you typically travel for [child] to compete in U.S. Chess
tournaments?c

We do not travel (1),more than once a
month (6)

What is the maximum amount you would be willing to travel for
[child] to compete in U.S. Chess tournaments?c

I would not be willing to travel (1),
more than once a month (6)

Even though you are paid to give private lessons for [mentee], have
you ever provided unpaid mentorship? For example, an extra free
lesson before a tournament?b,d

Never (0), frequently (100)

Do you encourage [mentee] to play in U.S. Chess Federation
tournaments?d

Never (0), frequently (100)

Do you suggest additional resources to improve [mentee]’s chess
knowledge?d

Never (0), frequently (100)

In lessons, how often do you present [mentee] with positions that you
thought were beyond their ability to solve?d

Never (0), frequently (100)

How invested are you in [mentee]’s chess playing?d Not at all (0), extremely (100)
How proud are you that [mentee] is your mentee?d Not at all (0), extremely (100)
Do you think that [mentee] has the potential to outgrow you?d Definitely no (0), definitely yes (100)

Note. The list of the questions above contains the questions that parents and mentors responded to about their children and mentees, respectively. There were
two question orders, randomized across participants. The first is as above: evaluations of youth players, reasons youth players drop out of chess, and investment in
youth players. The second is as follows: investment in youth players, evaluation of youth players, and the reasons youth players drop out of chess. Participants
saw all questions about one youth player before responding to the questions for other youth players (in the same order).
a These questions were asked in different ways depending on the child/mentee’s current chess status. The table displays the question wording for children/
mentees who were competing in tournaments, but the wording was different if the child/mentee had never played chess competitively or had stopped
playing chess competitively. For potential: “Assuming [child/mentee] starts competing in U.S. Chess tournaments, what is the highest U.S. Chess rating you
think [child/mentee] could achieve in their chess career?” and “Assuming [child/mentee] started competing in U.S. Chess tournaments again, what is the
highest U.S. Chess rating you think [child/mentee] could achieve in their chess career?”, respectively. For reasons to drop out of chess: “How responsible
would each of the following be for [child/mentee]’s decision to never play chess competitively?” and “How responsible were each of the following for
[child/mentee]’s decision to stop playing chess competitively?”, respectively. b The table displays the question wording for mentors who were paid.
Mentors who only provided unpaid mentorship responded to the following question: “You indicated that you are not paid to give chess lessons to [mentee].
Have you ever provided [mentee] extra mentorship?” c These questions were only asked of parents about their investment in their children. d These
questions were only asked of mentors about their investment in their mentees.
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the community, not stronger bias on the part of the participants
themselves.

Reasons Youth Players Drop Out of Chess

Most youth players drop out of chess before they reach adulthood
(e.g., FIDE International Chess Federation, 2015), so it is important
to understand how parents and mentors think about the reasons why
girls and boys drop out. Specifically, we assessed the extent to which
parents and mentors agreed with three potential reasons why youth
players would (or did) drop out of chess: (a) a lack of chess ability,
(b) a lack of chess interest, and (c) an unsupportive chess environ-
ment. Participants rated how responsible these three reasons were
for player dropout on a scale from 0= not at all responsible to
100= completely responsible. These questions were the same for
both parents evaluating their children and mentors evaluating their
mentees. Whereas the first two questions examine parents’ and men-
tors’ own gender biases, the last question assesses whether parents
and mentors perceive gender bias in the chess community. They
were asked in one of two random orders.

Investment in Youth Players

All participants responded to a series of questions about their invest-
ment in youth players. Because parents’ investment in their children
often takes a different form frommentors’ investment in their mentees,
we asked different questions of parents and mentors. Within each set,
the questions were asked in one of two random orders.
Parents. Parents responded to five questions about chess lessons

and U.S. Chess tournament travel (e.g., “What is the largest amount
youwould bewilling to pay per lesson for one hour, weekly chess les-
sons for [child]?”; see Table 1 for all questions and scale endpoints).
As preregistered, we conducted dimension reduction analyses on
these different aspects of investment. A parallel analysis (Horn,
1965) indicated that the items measuring parents’ investment should
be grouped into two components (see Section 5 in the online supple-
mental materials): Lesson frequency, current tournament travel, and
potential tournament travel loaded onto the first component, while
current money spent on lessons and potential money spent on lessons
loaded onto the second component. Because these factor groupings
corresponded to the response format of the questions (i.e., the ques-
tions with time intervals vs. monetary amounts as response options
loaded onto different factors) rather than being theoretically informa-
tive, we deviated from our preregistration and averaged all the items
together to create our parent investment measure (α= .58). The
items were standardized before averaging to bring them on the same
scale. Analyses with the two separate component scores are largely
consistent with the results reported here (see Table S12 in the online
supplemental materials for full model outputs).
Mentors. Mentors responded to seven questions about their

current and potential investment in their mentees’ chess playing
(e.g., “Do you suggest additional resources to improve [mentee]’s
chess knowledge?”; see Table 1 for all questions and scale end-
points). Mentors responded to all investment questions on a scale
from 0 (e.g., never) to 100 (e.g., frequently). A parallel analysis indi-
cated that there was one underlying component of mentors’ invest-
ment (see Section 5 in the online supplemental materials;
α= .76). As preregistered, we averaged these items into a mentor
investment composite.

Field-Specific Ability Beliefs

All participants responded to questions assessing their FABs about
chess—that is, the extent to which they thought that brilliance is
required to be successful in chess. This four-itemmeasurewas adapted
from Leslie et al. (2015) by replacing mentions of academic fields with
mentions of chess (e.g., “Being a Chess Master requires a special apti-
tude that just can’t be taught”; see Section 2 in the online supplemental
materials for all items). Participants reported their own FABs about
chess (α= .75) and the FABs that they perceive the broader chess
community to have (α= .72). We considered combining these two
measures, but their correlation did not meet our preregistered criterion
(robserved= .12, rpreregistered= .50). We had not preregistered a con-
tingency plan, so we decided to use participants’ own FABs for the
analyses reported in the main text and included the results with the
community’s FABs in Section 3 in the online supplemental materials;
the latter results were similar to those reported in the main text.

“Brilliance=Men” Stereotype

All participants responded to questions assessing their “brilliance
=men” stereotype about chess. This eight-item measure was
adapted from Bian et al. (2018) by including mention of chess in
all items. For instance, participants indicated their agreement with
the statement, “Extreme chess brilliance is more common in men
than in women” on a scale from 1= strongly disagree to 7=
strongly agree (see Section 2 in the online supplemental materials
for all items). Participants reported their own “brilliance=men” ste-
reotypes (α= .90) and also estimated the chess community’s “bril-
liance=men” stereotypes (α= .92). We again did not combine
these two measures because their correlation did not meet our pre-
registered criterion (robserved= .30, rpreregistered= .50). Thus, we
used participants’ own “brilliance=men” stereotypes for the analy-
ses reported in the main text and included the results with the com-
munity’s “brilliance=men” stereotypes in Section 3 in the online
supplemental materials; the latter results were similar to those
reported in the main text.

Analytic Strategy

We used linear mixed-effects regressions to analyze our data. All
analyses had the following predictor variables unless otherwise spec-
ified: participants’ FABs, their “brilliance=men” stereotypes, the
youth players’ gender (man/boy= 0, woman/girl= 1), whether the
participant is evaluating as a parent or mentor (parent= 0,mentor=
1), and all interaction terms. We included a random intercept for par-
ticipant in all models. All predictor variables were mean-centered to
facilitate the interpretation of lower-order effects. Participant-level
predictors (FABs, “brilliance=men” stereotypes) were mean-
centered at the participant level. Youth player-level predictors (player
gender, the participant’s relationship to the player) were mean-
centered at the observation level. The mixed-effects models were
computed with the package lme4 Version 1.1.28 (Bates et al., 2015)
in R Version 4.0.5 (R Core Team, 2021). The means reported
below are all marginal means from these models. All marginal
means and tests were calculated using Stata 17.0 (StataCorp, 2021).

We preregistered that we would analyze parents’ and mentors’
responses in separate regressions. However, because the samples
of parents and mentors were each smaller than anticipated, we
included both groups in the same analysis to maximize power. To
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investigate potential differences between these groups, we included
in our mixed-effects model a variable corresponding to the parent
versus mentor distinction (parent= 0, mentor= 1), as well as its
interactions with the other variables, as outlined above.
We include analyses with additional covariates (namely, partici-

pant and youth player age, participant and youth player U.S.
Chess rating, and participant gender) in the online supplemental
materials (see Tables S4–S7 in Section 4). These additional analyses
are largely consistent with the results reported below, but only 52%
of our observations had nonmissing values of all these covariates,
reducing the sample size and therefore our statistical power.
All coefficients for all models can be found in Tables 2–4. Given

the large number of coefficients in these models, in the Results sec-
tion, we describe only the findings involving youth player gender,
which allow us to examine gender bias in evaluations and invest-
ment, and the interactions of youth gender with FABs and/or “bril-
liance=men” stereotypes, which allow us to examine how these
brilliance-related beliefs moderate gender bias.
To facilitate comparison across dependent variables and as a mea-

sure of effect size, we additionally provide standardized coefficients.
That is, we standardized the continuous predictors and dependent
variables (but not the dichotomous variables—namely, youth gender
and adults’ role as parents vs. mentors). With this scaling, the coef-
ficients of FAB and “brilliance=men” stereotypes can be inter-
preted as the fraction of a SD by which the dependent variable
changed in response to a 1 SD increase in the relevant predictor var-
iable. The coefficients of dichotomous variables (e.g., youth gender)
can be interpreted as an approximate equivalent to Cohen’s ds (e.g.,
Robinson & Lubienski, 2011).

Results

Evaluations of Youth Players

We first ask whether parents’ and mentors’ evaluations of youth
players show gender bias with respect to (a) the highest potential
U.S. Chess rating players could achieve, (b) players’ inherent chess
ability, (c) players’ inherent interest in chess, and (d) how supportive
players’ chess environment is. If parents and mentors evaluate female
youth players as having lower potential U.S. Chess ratings, lower
inherent chess ability, and/or lower inherent chess interest than male
players, that would suggest they exhibit gender bias. In contrast, if par-
ents and mentors report that their female (vs. male) players have a less
supportive environment, that would suggest that participants perceive
more bias against female (vs. male) youth players. Given the discrim-
ination and harassment that many women players anecdotally report
(Beck, 2019; Gillet, 2022; Hadden, 2020; Ingle, 2021; Meirom &
Shahade, 2019), we expect parents and mentors to at least perceive
gender bias in the community, whether or not they show it themselves.
Finally, we predict that participants with more brilliance-oriented
FABs about chess and/or who more strongly endorse the “brilliance
=men” stereotypewith respect to chess will have more gender-biased
evaluations of youth players.

Evaluation: Highest Potential U.S. Chess Rating

Parents and mentors thought female youth players’ highest potential
U.S. Chess rating was lower than male youth players’, b=−0.74,
SE= 0.21, p, .001 (see Table 2 for full model output). This difference
amounts to 0.32 SDs. Parents’ and mentors’ bias was moderated by

their FABs about chess, b=−0.21, SE= 0.09, p= .029, β=−0.21
(see Figure 1). For parents and mentors with more brilliance-oriented
FABs (1 SD above the average FAB), there was a 0.53 SD gap in the
evaluation of youths’ chess potential favoring male (M= 8.93) over
female (M= 7.72) youth players (p, .001). Roughly, this difference
translates into an advantage of 1 rating bracket for male versus female
players. In contrast, among parents and mentors with less brilliance-
oriented FABs (1 SD below the average FAB), there was only a 0.12
SD gap in the evaluation of youths’ chess potential favoring male
(M= 9.45) over female (M= 9.19) youth players (p= .36).

It is important to consider whether parents andmentors who thought
that brilliance was important in chess overestimated boys’ highest
potential rating or underestimated girls’ highest potential rating. The
means above, as well as the overall shape of the FAB× Player
Gender interaction depicted in Figure 1, suggest underestimation of
female youth players: The estimate of girls’ highest potential rating
by parents and mentors with brilliance-oriented FABs was the “odd
one out”—it stood out as particularly low compared to boys’ estimated
highest potential rating (regardless of their parents’ and mentors’
FABs) and the estimate of girls’ highest potential rating by parents
and mentors who were low in brilliance-oriented FABs. If, hypotheti-
cally, boys’ potential had been overestimated by parents and mentors
with brilliance-oriented FABs, this estimate should have stood out as
particularly high relative to the others, but this is not what we observed.

In summary, parents and mentors, on average, thought that girls
and young women have lower chess potential than boys and
young men. This devaluation of girls’ potential was particularly pro-
nounced for parents and mentors who believed that brilliance is
required to be good at chess.

Evaluation: Inherent Chess Ability

Parents and mentors did not evaluate female and male youth play-
ers’ inherent chess ability as being different (see Table 2 for full

Figure 1
Participants’ Evaluations of Youth Players’ Chess Potential

Note. Parents’ andmentors’ evaluations of youth players’ highest potential
U.S. Chess rating. Lines are predicted means, ribbons are SEs, and circles
represent individual evaluations of youth players. See the online article for
the color version of this figure.
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model output). It is interesting to consider the contrast between this
result and the evidence just described that parents and mentors esti-
mate the highest rating a youth player could achieve in their career to
be lower for female (vs. male) players. Perhaps parents and mentors
perceive more barriers to success for female than male youth players,
which would constrain female youth players’ highest potential. We
return to this explanation when we discuss participants’ perceptions
of bias below.

Evaluation: Inherent Chess Interest

We found a significant interaction between youth players’ gender
and participants’ endorsement of the “brilliance=men” stereotype pre-
dicting participants’ evaluations of players’ inherent interest in chess,
b=−3.44, SE= 1.70, p= .043, β=−0.20 (see Table 2 for full
model output and Figure 2 for visualization). For parents and mentors
who more strongly endorsed the notion that men (vs. women) are bril-
liant at chess (1 SD above the average “brilliance=men” stereotype),
therewas a 0.27 SD gap in interest ratings favoring male (M= 67.7, on
a scale from 0= not at all interested to 100= extremely interested)
over female (M= 61.0) youth players (p= .054). In contrast, parents
and mentors who were more gender-equitable in their views of chess
ability (1 SD below the average “brilliance=men” stereotype) eval-
uated the female and male youth players as having a similar inherent
interest in chess (Ms= 71.4 and 68.4, respectively; a 0.12 SD differ-
ence favoring girls, p= .37). The shape of this interaction again sug-
gests that girls’ interest was underestimated (vs. boys’ interest being
overestimated) at higher levels of the “brilliance=men” stereotype.

In summary, parents andmentors who more strongly endorsed a “bril-
liance=men” stereotype about chess also underestimated female (vs.
male) youth players’ inherent chess interest.

Table 2
Linear Mixed-Effects Regressions: Participants’ Evaluations of Youth Players’ Potential, Ability, Interest, and Environment

Predictor

Potential Ability Interest Environment

Estimate SE p Estimate SE p Estimate SE p Estimate SE p

Intercept 9.05 0.12 ,.001 69.96 1.04 ,.001 67.68 1.17 ,.001 71.43 1.29 ,.001
Girl (girl= 1, boy= 0)a −0.74 0.21 .001 −2.56 2.08 .219 −1.80 2.53 .477 −1.40 2.16 .440
FAB −0.27 0.10 .006 0.03 0.81 .967 −0.08 0.92 .928 −0.82 1.06 .642
B=M −0.21 0.09 .018 −2.32 0.75 .002 −0.92 0.85 .281 −0.46 0.99 .999
Mentor (mentor= 1, parent= 0)a −0.29 0.18 .113 −2.05 1.74 .239 7.25 2.08 .001 −7.68 2.16 ,.001
Girl× FAB −0.36 0.16 .029 −0.02 1.61 .988 −1.92 1.95 .326 −1.30 1.68 .440
Girl×B=M 0.06 0.14 .657 −1.60 1.41 .257 −3.44 1.70 .043 2.38 1.45 .103
FAB×B=M 0.11 0.06 .064 −0.34 0.52 .517 −1.79 0.59 .003 −0.10 0.68 .881
Girl×Mentor −0.27 0.42 .526 −0.22 4.14 .957 6.69 5.02 .183 12.35 4.31 .004
FAB×Mentor −0.02 0.15 .876 −2.16 1.41 .125 −5.18 1.69 .002 2.54 1.75 .146
B=M×Mentor 0.01 0.13 .918 0.75 1.24 .543 3.61 1.48 .015 0.28 1.53 .854
Girl× FAB×B=M 0.05 0.09 .534 −0.14 0.87 .872 −0.27 1.05 .799 −0.29 0.90 .748
Girl× FAB×Mentor 0.18 0.32 .573 −1.24 3.20 .698 2.75 3.91 .481 −5.03 3.32 .130
Girl×B=M×Mentor −0.09 0.27 .728 1.84 2.67 .491 −1.49 3.24 .647 0.09 2.75 .973
FAB×B=M×Mentor 0.09 0.09 .346 0.08 0.87 .926 −0.54 1.05 .603 0.20 1.09 .857
Girl× FAB×B=M×Mentor −0.02 0.18 .921 −1.39 1.76 .429 −1.43 2.15 .506 −4.82 1.82 .008

SD SD SD SD
Participant random intercept 1.52 11.02 11.00 16.08

N 269 268 269 267
Observations 652 650 652 651
Marginal R2/conditional R2 .090/.511 .044/.328 .075/.271 .037/.500

Note. Estimates (with SEs and p values) and goodness-of-fit statistics for the four separate linear mixed-effects models regressing parents’ and mentors’
evaluations of youth players’ potential U.S. Chess rating, inherent chess ability, inherent chess interest, and environment, respectively, on the youth player’s
gender (girls= 1, boys= 0), participants’ field-specific ability beliefs (FAB), participants’ “brilliance=men” stereotype (B=M), participants’ relationship
to the youth player (mentors= 1, parents= 0), and all interactions. All variables are mean-centered to facilitate interpretation of lower order effects. Bolded
p values indicate statistical significance (p, .05); we did not use bolding for the intercepts.
a Dichotomous variables were mean-centered, as were all other variables.

Figure 2
Participants’ Evaluations of Youth Players’ Inherent Chess Interest

Note. Parents’ and mentors’ evaluations of youth players’ inherent chess
interest. Lines are predicted means, ribbons are SEs, and circles represent
individual evaluations of youth players. See the online article for the
color version of this figure.
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Evaluation: Supportiveness of Chess Environment

Overall, participants did not rate the environment in chess as being
less supportive for female (vs. male) youth players (see Table 2 for
full model output). This result suggests that the overall lower ratings
of chess potential for female (vs. male) players documented earlier
were unlikely to be due to a perception that female (vs. male) players
face greater barriers in chess.
However, we did find a significant interaction between youth

players’ gender and participants’ relationship to the players (par-
ents vs. mentors), b= 12.35, SE= 4.31, p= .004, β= 0.53.
Mentors rated the chess environments of their female and male
mentees as similarly supportive (Ms= 71.9 and 69.0, respectively,
on a scale from 0= not at all supportive to 100= extremely sup-
portive; a 0.13 SD difference favoring female mentees, p= .28).
In contrast, parents thought that the chess environment was more
supportive of their sons (M= 76.7) than their daughters (M=
67.3), a 0.40 SD difference (p= .005).
This two-way interaction was in turn qualified by participants’

FABs and “brilliance=men” stereotypes (i.e., we observed a
four-way interaction), b=−4.82, SE= 1.82, p= .008, β=−0.38.
We include in Section 8 in the online supplemental materials a figure
illustrating the pattern of results for interested readers, but we do not
interpret this result further, both because we did not have any a priori
predictions about four-way interactions and because our sample is
modest enough in size that such a complex pattern of differences
(involving small subsets of the data) might not be replicable.

Reasons Youth Players Drop Out of Chess

Parents’ and mentors’ explanations for why youth players
would drop out of chess provide another window into their poten-
tial gender biases. We elicited parents’ and mentors’ agreement
with three potential reasons why youth chess players might drop
out of chess: lack of chess ability, lack of chess interest, and an
unsupportive chess environment. If parents and mentors judge it
more likely that female youth players drop out of chess due to a
lack of ability or interest than male youth players, that would sug-
gest they exhibit gender bias. In contrast, if parents and mentors
judge it more likely that female players drop out of chess due to
an unsupportive environment, that would suggest that they per-
ceive gender bias in the chess community. With respect to moder-
ators, we predict that participants with more brilliance-oriented
FABs about chess and/or who more strongly endorse the “bril-
liance=men” stereotype with respect to chess will have more
biased estimates of the reasons why female (vs. male) youth play-
ers would drop out of chess.

Reason for Dropping Out: Lack of Chess Ability

We first analyzed agreement with lack of ability as an explana-
tion for youth players’ dropping out of chess. We found a three-
way interaction between youth player gender, participants’
FABs, and participants’ relationship to the youth (mentors vs. par-
ents), b= 8.71, SE= 4.27, p= .042, β= 0.39 (see Table 3 for full

Table 3
Linear Mixed-Effects Regressions: Participants’ Endorsement of Reasons Why Youth Players Would Drop Out of Chess

Predictor

Drop out due to lack of ability Drop out due to lack of interest
Drop out due to lack of supportive

environment

Estimate SE p Estimate SE p Estimate SE p

Intercept 34.64 1.54 ,.001 55.76 1.72 ,.001 43.72 1.87 ,.001
Girl (girl= 1, boy= 0)a 4.41 2.79 .115 4.65 3.03 .125 −0.03 3.01 .993
FAB 1.73 1.21 .153 −0.51 1.35 .706 0.26 1.47 .859
B=M 2.41 1.12 .032 0.72 1.25 .566 −0.75 1.35 .579
Mentor (mentor= 1, parent= 0)a 7.36 2.41 .002 −3.94 2.61 .131 7.02 2.65 .008
Girl× FAB 1.72 2.17 .429 2.06 2.34 .379 −4.21 2.34 .072
Girl×B=M 0.97 1.89 .606 3.01 2.04 .141 −0.98 2.02 .630
FAB×B=M 0.44 0.77 .566 2.59 0.86 .003 0.85 0.93 .362
Girl×Mentor −2.12 5.55 .702 −8.96 6.02 .138 4.18 6.02 .487
FAB×Mentor 1.15 1.95 .554 3.07 2.10 .144 1.47 2.14 .492
B=M×Mentor −1.40 1.70 .410 2.23 1.83 .224 −1.48 1.86 .425
Girl× FAB×B=M −0.34 1.16 .773 −0.85 1.25 .497 −1.11 1.25 .372
Girl× FAB×Mentor 8.71 4.27 .042 −6.79 4.62 .143 8.04 4.61 .082
Girl×B=M×Mentor −5.74 3.56 .107 4.09 3.85 .289 −1.02 3.82 .791
FAB×B=M×Mentor 0.27 1.20 .822 −0.66 1.30 .614 3.79 1.32 .004
Girl× FAB×B=M×Mentor −2.34 2.34 .318 0.97 2.53 .703 0.41 2.52 .870

SD SD SD
Participant random intercept 18.23 20.83 23.87

N 268 269 267
Observations 648 648 647
Marginal R2/conditional R2 .057/.442 .047/.465 .042/.540

Note. Estimates (with SEs and p values) and goodness-of-fit statistics for the three separate linear mixed-effects models regressing parents’ and mentors’
evaluations of youth players’ reasons to drop out of chess on the youth player’s gender (girls= 1, boys= 0), participants’ field-specific ability beliefs
(FAB), participants’ “brilliance=men” stereotype (B=M), participants’ relationship to the youth player (mentors= 1, parents= 0), and all interactions.
All variables are mean-centered to facilitate interpretation of lower order effects. Bolded p values indicate statistical significance (p, .05); we did not use
bolding for the intercepts.
a Dichotomous variables were mean-centered, as were all other variables.
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model output and Figure 3 for visualization). To interpret this interac-
tion, we computed the simple slopes of FABs predicting agreement
with lack of ability as a reason for player dropout separately for male
and femaleyouth players and for parents/children andmentors/mentees.
The observed three-way interaction was due to the fact that only one
slope out of these four was statistically significant: Formentors reason-
ing about female youth players, the more the mentors endorsed
brilliance-oriented FABs about chess, the more they agreed that their
female mentees would drop out due to lack of ability, b= 6.00,
SE= 2.56, p= .019, β= 0.27. The other three slopes (i.e., the relation

of FABswith parents’ evaluations of their daughters and sons, and with
mentors’ evaluations of their male mentees) were not significant, ps
. .36. In otherwords,more brilliance-oriented FABs exacerbatedmen-
tors’ bias against their female mentees. Consistent with this interpreta-
tion, among mentors who endorsed brilliance-oriented FABs (1 SD
above the mean), agreement with lack of ability as an explanation for
female player dropout was approximately 10 points higher (M= 48.0
on a scale from 0= not at all responsible to 100= completely respon-
sible) than the levels of agreement with this explanation, for either
female or male player dropout, of any other (sub)group of participants.

Figure 3
Participants’ Evaluations of Youth Players’ Likelihood of Dropping Out of Chess Due to
Lack of Ability

Note. Parents’ estimation of their children’s (left panel) and mentors’ estimation of their mentees’
(right panel) likelihood of dropping out of chess due to lack of ability. Lines are predicted means,
ribbons are SEs, and circles represent individual evaluations of youth players. On the y axis, higher
values indicate that parents (left) and mentors (right) thought that ability was a more probable reason
why youth players would drop out of chess. See the online article for the color version of this figure.

Table 4
Linear Mixed-Effects Regressions: Parents’ and Mentors’ Investment in Youth Players

Predictor

Parents Mentors

Estimate SE p Estimate SE p

(Intercept) −0.08 0.06 .145 66.45 1.45 ,.001
Girl (girl= 1, boy= 0)a −0.06 0.09 .475 −1.94 1.83 .290
FAB −0.09 0.05 .063 −2.68 1.09 .015
B=M −0.02 0.04 .640 −0.58 1.04 .580
Girl× FAB 0.03 0.08 .656 −1.02 1.35 .448
Girl×B=M −0.09 0.05 .103 −1.04 1.28 .418
FAB×B=M 0.03 0.03 .322 −0.66 0.70 .347
Girl× FAB×B=M 0.03 0.04 .452 0.36 0.70 .607

SD SD
Participant random intercept 0.68 15.65

N 175 155
Observations 229 425
Marginal R2/conditional R2 .041/.882 .050/.706

Note. Estimates (with SEs and p values) and goodness-of-fit statistics for the two separate linear mixed-effects
models regressing parents’ and mentors’ investment in youth players on the youth player’s gender (girls= 1,
boys= 0), participants’ field-specific ability belief (FAB), participants’ “brilliance=men” stereotypes (B=M),
and all interactions. All variables are mean-centered to allow for interpretation of lower order effects. Bolded
p values indicate statistical significance (p, .05); we did not use bolding for the intercepts.
a Dichotomous variables were mean-centered, as were all other variables.
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Reason for Dropping Out: Lack of Chess Interest

Parents and mentors did not think that lack of interest was differ-
entially responsible for the dropout of female versus male youth
players (see Table 3 for full model output).

Reason for Dropping Out: Unsupportive Chess
Environment

Parents and mentors did not think that an unsupportive chess
environment was differentially responsible for the dropout of female
versus male youth players (see Table 3 for full model output).
Notably, this result also speaks against the possibility that the
lower ratings of chess potential for female (vs. male) players,
described above, were due to a perception of greater bias against
female (vs. male) players.

Investment in Youth Players

Parents’ and mentors’ bias against female youth players might also
manifest in lower investment in these players (vs. their male counter-
parts). However, parents andmentors did not report investing differently
in female versus male youth players (see Table 4 for full model output).1

Discussion

Despite long-standing attention to this issue, women and girls are
still underrepresented in chess. Here, we examined how gender bias
might contribute to this phenomenon. Specifically, we investigated
whether parents and mentors—the adults with the power to guide
youth players’ chess careers and the motivation to accurately assess
youth players’ abilities—are biased against female youth players, as
well as whether this bias is magnified by the beliefs that brilliance is
required to succeed in chess and that men are more brilliant at chess
than women.

Summary and Interpretation of Results

We uncovered evidence that parents and mentors devalue female
(vs. male) youth players on some, but not all, of our measures. First,
parents and mentors (90.6%men) thought that female youth players’
highest potential rating was lower than male players’—a bias that
was exacerbated among parents and mentors who believed that
brilliance is required to succeed in chess. Second, mentors who
endorsed (vs. rejected) this belief also reported that female mentees
were more likely to drop out of chess due to low ability. A supple-
mental finding that is worth highlighting here is that when parents
reported the reasons why some of their other children did not play
chess, the only children for whom lack of ability was reported as a
reason were six girls (out of 52 girls and 28 boys; see Section 7 in
the online supplemental materials). Third, parents and mentors
who endorsed a “brilliance=men” stereotype about chess perceived
female (vs. male) youth players to be less interested in chess. At the
same time, we did not find evidence of gender bias on several other
measures, such as parents’ and mentors’ ratings of youth players’
ability or their investment in youth players.
It is interesting to consider why parents and mentors reported

that female youth players had lower potential but not lower ability.
One interpretation of these seemingly contradictory results is that
adults think female and male youth players are equally capable

but anticipate more barriers for female youth players and as a result
downgrade their estimate of these players’ potential U.S. Chess rat-
ing. However, evidence for this interpretation was weak: Although
parents did report that their daughters had a less supportive chess
environment than their sons, mentors did not, and neither parents
nor mentors thought that female (vs. male) players were more likely
to drop out of chess due to an unsupportive environment.
Therefore, it seems unlikely that the discrepancy between the ques-
tions about potential and ability is due to perceptions of gender
bias.

Another, more plausible explanation for the underestimation of
female (vs. male) players’ potential but not ability is suggested by
the fact that the question about potential uses a more objective metric
than the question about ability: U.S. Chess ratings are based on tour-
nament outcomes and are calculated in the sameway for all players; in
contrast, the standard for judging low versus high ability is murkier.
Some parents and mentors may have compared female youth players’
ability against that of other female players, resulting in inflated
ability estimates (“she has very high chess ability—for a girl”).
This shifting of the comparison group has been documented in
other male-dominated domains (e.g., sports), where participants
often show the expected gender bias on objective but not subjective
questions (shifting standards; Biernat & Fuegen, 2001; Biernat &
Manis, 1994; Biernat & Vescio, 2002). Further research is needed
to test whether parents and mentors indeed shift their comparison
group when evaluating female youth players’ potential versus ability.

In addition to measuring parents’ and mentors’ own bias against
female players, we measured their perceptions of bias through
their evaluations of female (vs. male) players’ environment.
First-person reports from many women players (e.g., Beck, 2019;
Gillet, 2022; Hadden, 2020; Ingle, 2021; Meirom & Shahade,
2019), as well as qualitative studies of youth playing chess in school
(e.g., Galitis, 2002), suggest that the environment in chess is less
welcoming to women than men. Perceiving the obstacles that female
players face is a prerequisite to confronting and removing them.
However, perceptions of gender bias were generally low among
the parents and mentors in our sample. While parents showed
some perception of bias on one measure, the preponderance of the
evidence suggested that the adults in children’s chess lives are
unaware of or unwilling to see the barriers to female players’
success.

Overall, the present research underscores the continued presence
of gender bias among some parents and mentors in chess, as well
as a potential blind spot for the obstacles that female youth players
encounter, indicating a need for greater awareness and efforts to pro-
mote gender equity in this domain. By recognizing and addressing
these biases, it may be possible to create a more inclusive and sup-
portive environment for female players and, in the long run, reduce
the gender imbalances in chess.

1 Because many parents and mentors reported on their investment in mul-
tiple youth players, it is possible that they felt uncomfortable admitting pub-
licly that they treat their children (for parents) or mentees (for mentors)
differently. If so, we might see more gender bias if we look just at the first
youth player participants reported on. However, the results do not meaning-
fully change when just looking at the first child (for parents) or mentee (for
mentors) for whom participants reported their investment (see Section 9 in
the online supplemental materials for further details).
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Theoretical Contributions Beyond Chess

From a theoretical standpoint, the present findings contribute to the-
ories of gender segregation. They are particularly relevant to the FAB
account of this phenomenon, according to which contexts in which
brilliance is prized are less conducive to women’s participation, due
in part to the prejudice that women encounter in these contexts (e.g.,
Bian et al., 2018; Hannak et al., 2023). First, it is noteworthy that no
prior work tested the predictions of the FAB account in a leisure
domain. The present evidence demonstrates the generalizability of
the FABmodel beyond formal settings such as education and employ-
ment to other contexts where brilliance is prized. Second, the present
research is the first to identify a role for individual differences (rather
than field-averaged differences) in beliefs about brilliance, underscor-
ing the powerful role of these beliefs in perpetuating gender segrega-
tion across domains. Third, and consistent with the preceding point
about the power of brilliance-related beliefs, the present evidence
reveals that these beliefs shape attitudeswithin the context of close per-
sonal relationships (namely, parent–child and mentor–mentee rela-
tionships; see also Kirkcaldy et al., 2007), which one might naively
assume to be immune from these biases. If even a parent’s view of
their child’s chess potential, for instance, is influenced by cultural
beliefs about brilliance in chess, it is reasonable to expect similar (or
stronger) biases from others in the chess community who may be
less familiar with the child (e.g., Rubinstein et al., 2018).
Another noteworthy finding relevant to the FAB framework was

that brilliance-related beliefs related more strongly to parents’ and
mentors’ view of female (vs. male) youth players (see Figures 1–3).
This finding is consistent with prior work that finds, for example,
that FABs are a stronger predictor of women’s (vs. men’s) career tra-
jectories in academia (Hannak et al., 2023); that women’s sense of
being an “impostor” in their professional lives increases more
steeply than men’s as a function of their fields’ emphasis on bril-
liance (Muradoglu et al., 2022); and that experimentally framing a
job or internship as requiring brilliance undermines women’s, but
not men’s, interest in that opportunity (Bian et al., 2018). A possible
explanation for these parallels is that higher status individuals (in this
case, men and boys) are more likely to act in accord with their own
preferences and are less sensitive to information in their social envi-
ronments (e.g., Guinote et al., 2012; Johnson & Lammers, 2012;
Overbeck & Droutman, 2013). Interestingly, however, the present
results also suggest that perceptions of higher status individuals
are less likely to be modulated by social factors (in our case, cultural
beliefs and stereotypes about brilliance).
Finally, we reiterate that studying chess can provide valuable

insights into the underlying causes of gender disparities in other
domains that value intellectual ability, such as STEM. Extrapolating
from the present findings, it seems worthwhile to examine whether
individual differences in brilliance-related beliefs about STEM relate
to parents’ and teachers’ evaluations of their children’s and students’
potential in this domain, respectively, as well as to the degree of invest-
ment in youths’ STEM success (e.g., paying for extra tutoring or other
enrichment activities).While prior work has suggested that parents and
teachers tend to endorse brilliance-related beliefs (including about
mathematics; e.g., Heyder et al., 2020; Zhao et al., 2022), there is no
research we are aware of that examines whether these beliefs shape atti-
tudes within the context of parent–child and teacher–student relation-
ships, as they seem to do in chess (but see Eccles et al., 1990).
Exploring this question in future research seems worthwhile.

Limitations and Constraints on Generality

Regarding constraints on generality, one limitation of the present
research is that we did not study a random sample of the U.S. Chess
community.While the gender composition of our sample appears sim-
ilar to that of the broader U.S. Chess community, it is unclear whether
our samplematches this community in other respects. Thus, we cannot
rule out the possibility of selection bias. However, we note that the rat-
ings of female youth players in our study were provided by parents
with chess-playing daughters and chess mentors with female mentees.
As a result, it is possiblewe are underestimating the magnitude of gen-
der bias in chess—themost biased individuals would likely discourage
their daughters from taking up chess or decline to mentor girls in the
first place, so they would be absent from among the participants who
rated female youth players in our study.

Another constraint on generality is that all participants in this
study were already parents and mentors of youth chess players
who were invested enough in chess to be a part of U.S. Chess.
Therefore, our sample consists of participants who are already con-
nected to the chess community and have shown significant invest-
ment in young players’ performance. It is possible that
brilliance-related beliefs play a stronger role in the decision to ini-
tially engage with chess and/or at lower levels of the game, where
parents are less invested in their children’s chess lives. It is also an
open question as to how parents with no children in chess estimate
their girls’ and boys’ relative chess potential.

A notable limitation of this work is that our inferences about
gender bias were necessarily indirect because we were not able to
compare parents’ and mentors’ responses to an objective ground
truth. For instance, we did not (and could not) have access to the
actual highest future potential U.S. Chess rating of the youth play-
ers being evaluated, nor did we have a measure of how supportive
the chess environment actually was for these individuals. As a
result, we cannot completely rule out the possibility that parents’
and mentors’ responses were accurate. However, considering the
lack of compelling evidence supporting inherent, biological sex/
gender differences related to chess performance (e.g., Burgoyne
et al., 2016; Frydman & Lynn, 1992; Waters et al., 2002) and the
numerous testimonials from top female players about the toxic
nature of the chess environment for women (e.g., Beck, 2019;
Gillet, 2022; Hadden, 2020; Ingle, 2021; Meirom & Shahade,
2019), we argue that the most plausible interpretation of the present
findings is that they indeed reveal gender bias among some parents
and mentors, as well as a blind spot for the structural obstacles in
the way of female youth players’ success in chess.

Conclusion

To conclude, the present research provides initial evidence that the
most important adults in young chess players’ lives—their parents and
mentors—think that female youth players have less potential than
male youth players. This bias was especially pronounced when par-
ents and mentors believed that success in chess requires brilliance.
The present results highlight the value of investigating how the
chess community itself contributes to the underrepresentation of girl
and women players. More broadly, studying gender bias in chess
has the potential to enhance our understanding of gender inequities
in fields such as STEM, as chess serves as a valuable model domain
for exploring the dynamics contributing to gender gaps.
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Bilalić, M., McLeod, P., & Gobet, F. (2007). Personality profiles of young
chess players. Personality and Individual Differences, 42(6), 901–910.
https://doi.org/10.1016/j.paid.2006.08.025
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