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Materials and Methods
Participants. All participants were recruited in a small city in the Midwestern United States.
Half of them were boys, and half were girls. Study 1 involved 96 children aged 5, 6, and 7 (48
boys, 48 girls; mean age = 5.55y, 6.50y, and 7.44y). Study 2 involved 144 children aged 5, 6,
and 7 (72 boys, 72 girls; mean age = 5.50y, 6.48y, and 7.45y). Study 3 involved 64 children aged
6 and 7 (32 boys, 32 girls; mean age = 6.52y and 7.50y). Study 4 involved 96 children aged 5
and 6 (48 boys, 48 girls; mean age = 5.40y and 6.52y).
Demographic information was available for 75% of the families. The racial/ethnic composition
of the sample mirrored that of the community in which this research was conducted: 78% of the
children were European American, 7% Asian American, 5% African American, 3% Latino or
Hispanic, and 7% multi-racial. The median household income was $90,000. Eight-two percent of
the parents in the sample had at least a bachelor’s degree.
Schooling status information was available for 34% of the children. Of the children for whom we
had this information, 5% were in preschool, 21% in kindergarten, 11% in kindergarten or first
grade (some schools in our sample combined these grades), 42% in first grade, and 20% in
second grade or higher. (The children in the combined kindergarten/first grade program were not
included in the analyses testing whether boys’ and girls’ ages differed in first grade.)
Materials and Procedures. Written informed consent was obtained from each child’s parents
prior to the test session. Children were tested individually in a quiet room in the lab or at their
school. Across all four studies, the experimenter videotaped the sessions and recorded the
children’s responses on an answer form. At the end of the sessions, children were thanked for
their participation and praised for their responses.
Study 1. The study began with a set of 12 screener questions designed to gauge whether children
understand the meaning of the key terms “smart” (6 questions) and “nice” (6 questions). The
“smart” and “nice” questions were presented to children as separate blocks whose order was
counterbalanced. For each of these questions, the experimenter described the behavior of an
unfamiliar child (e.g., “This child learns things fast”) and then asked participants whether the
relevant trait term could be applied to this child (e.g., “Is this child smart, not smart, or are you
not sure?”). The questions were accompanied by pictures of individual boys and girls, which
were placed behind a cardboard tent (i.e., out of participants’ view) in order to avoid interfering
with the subsequent tasks, which measured gender stereotypes. Children were corrected if they
gave the wrong answer. We used an a priori exclusion criterion of 4/6 correct for each trait; 19
additional children were tested but excluded from the sample because they did not pass this
threshold. In addition, 3 children were excluded for refusing to finish the study and 1 for being
more than 2.5 standard deviations (SDs) away from the stereotype mean. We used a uniform 2.5
SD outlier exclusion criterion across studies. The results were robust to these exclusions: If the
children who failed the screener questions are added to the final sample, the P values for gender
differences in own-gender brilliance scores are .97 for the 5-year-olds (vs. .89 in the main text)
and .007 for 6- and 7-year-olds (vs. .004 in the main text). Similarly, if the outlier is added to the
final sample, the P values for gender differences in own-gender brilliance scores are .89 for the
5-year-olds (vs. .89 in the main text) and .002 for 6- and 7-year-olds (vs. .004 in the main text).

3

After the screener questions, the experimenter administered 3 stereotype tasks in random order.
Task (i) consisted of 2 stories, each of which described an unfamiliar person whose gender was
purposely left unspecified (see Table S1 for full text). One story was about a “really, really
smart” person, and the other was about a “really, really nice” person. After telling the story, the
experimenter laid out 4 pictures in a line (2 females and 2 males, randomly interspersed) and
asked the child to guess which one of the 4 people might be the person in the story. If children
chose a person of the same gender as themselves (e.g., if a girl picked a woman), they were
assigned a score of 1 for that trial; otherwise, they received a 0.
In task (ii), children were shown 6 pictures one by one; each picture depicted two individuals.
The first 2 trials served as practice trials, and the individuals depicted were all of the same
gender as the participant. For the next 4 trials, the pictures consisted of a man and a woman.
Children were told that one of the two people was “really, really smart” (on 3 of 6 trials) or
“really, really nice” (on the other 3 trials), and they were asked to guess which of the two had the
relevant trait. The order of the pictures was counterbalanced. The pictures used in this task and
the next were of white men and women, normed for attractiveness (“How attractive does this
person look?”) and professional dress (“How professionally is this person dressed?”) in a sample
of 29 adults recruited via Amazon’s Mechanical Turk. Race/ethnicity might interact with
whether males are assumed to be more brilliant than females, so in future work it will be
important to extend this work to targets from other race/ethnicity groups. Similar to task (i),
children’s responses were scored as a 1 on a trial if they chose the person of the same gender as
themselves, and 0 otherwise.
In task (iii), children were asked to complete 3 puzzles. Each puzzle consisted of 2 rows × 4
columns, with the top row consisting of pictures of 2 men and 2 women arranged in a random
order. Different pictures of men and women were used for each puzzle. However, the four pieces
the child was asked to place in the bottom row of the puzzle remained the same: one piece had
the word “smart” on it, one piece had the word “nice,” one piece had a picture of a high-heel
shoe (stereotypically feminine), and the fourth had a picture of a hammer (stereotypically
masculine). Children were given the pieces one by one (and were told the word on them, for the
“smart” and “nice” puzzle pieces), in random order, and asked to put these pieces in one of the
empty slots on the bottom of the puzzle so as to “match” the pictures of the men and women at
the top. Again, children’s answers were scored as a 1 if they matched “smart” or “nice” with
someone of the same gender as themselves, and 0 otherwise.
Study 2. The procedure of Study 2 was identical to that of Study 1, with three exceptions. First,
each task was separated into two blocks: one with pictures of men and women (identical to those
in Study 1), and the other with pictures of boys and girls. The order of the two blocks was
counterbalanced. The pictures of boys and girls used in this study were normed for attractiveness
(“How attractive does this child look?”) and age (“How old do you think this child is?”) in the
same sample of 29 Mechanical Turk adults that rated the pictures used in Study 1. Second,
because the addition of the child targets increased the length of the sessions, we omitted the
puzzle task (i.e., task (iii)) to avoid taxing children’s attention spans. Third, at the end of the
sessions, we assessed children’s perceptions of boys’ and girls’ school achievement. Children
first saw 4 pictures of unfamiliar children (2 boys and 2 girls) and were asked, “If you had to
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make a guess, who do you think gets the best grades in school?” With another set of 4 pictures,
they were then asked, “If you had to make a guess, who do you think is first in their class?”
Finally, participants were asked the same 2 questions again, except this time they had to choose
between 2 verbally-presented options: “boys or girls?” Responses across these 4 items were
coded as in the stereotype tasks (same-gender choice = 1; other-gender choice = 0) and averaged.
Thirty-one additional children were tested but excluded from the final sample because they failed
the initial screener questions (n = 28), refused to complete the study (n = 2), or were more than
2.5 SDs away from the stereotype mean (n = 1). The results were again robust to these
exclusions: If the children who failed the screener questions are added to the final sample, the P
values for gender differences in own-gender brilliance scores are .43 for the 5-year-olds (vs. .94
in the main text) and .003 for 6- and 7-year-olds (vs. .001 in the main text). If the outlier is added
to the final sample, the P values for gender differences in own-gender brilliance scores are .60
for the 5-year-olds (vs. .94 in the main text) and .002 for 6- and 7-year-olds (vs. .001 in the main
text).
Study 3. Children were introduced to two novel games (“zarky” and “impok”) in
counterbalanced order. For each game, the experimenter showed children a picture of it and
briefly described its “rules” (see Table S4). Crucially, one game was said to be for “children who
are really, really smart,” and the other was said to be for “children who try really, really hard.”
Each game was presented in “smart” format for half of the participants and in “try hard” format
for the other half. To ensure that children encoded the crucial ability information about each
game, the experimenter asked them to recall it before proceeding to the main set of questions and
corrected them if necessary. Next, the experimenter asked 4 questions designed to gauge
children’s interest in the game (e.g., “Would you want to play the zarky/impok game, or would
you not want to play it?”; see Table S5). The order of the questions was randomized. After the
first two questions, children were provided with a reminder of the relevant ability information
(i.e., that the game is for children who are “really, really smart” vs. who “try really, really hard”).
Responses to the four questions were standardized (so that they are on the same scale) and then
averaged.
After an abbreviated, simplified set of screener questions (which all children passed), we
assessed children’s brilliance stereotypes with task (i) from Studies 1 and 2 (the gender-neutral
story). However, before children selected the protagonist of the story from among the 4 pictures
provided (as in Studies 1 and 2), we also asked them to repeat the story and then coded the
gender of the pronouns they used (20). The final own-gender brilliance score in this study was an
average of these two items (the pronouns they used + the pictures they selected; standardized
before averaging).
At the end of the sessions, children received a thorough debriefing that was designed to convey
that effort and hard work are the key to success (e.g., “If you try really hard and practice a lot,
you can be good at any game you want”).
One additional child was tested but excluded from the final sample because she was more than
2.5 SDs from the interest mean. If the outlier is added to the final sample, the P values for gender
differences in interest are .023 for the brilliance game (vs. .045 in the main text) and .69 for the
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try-hard game (vs. .47 in the main text).
Study 4. The procedure of Study 4 was identical to that of Study 3, except children were only
told about the game “for children who are really, really smart.” Half of the children saw the
“zarky” game, and half saw the “impok” game.
Two additional children were tested but excluded from the final sample because they were more
than 2.5 SDs from the interest mean. If the outliers are added to the final sample, the P values for
gender differences in interest are .99 for the 5-year-olds (vs. .45 in the main text) and .053 for the
6-year-olds (vs. .057 in the main text). With the outliers from Studies 3 and 4 included, the metaanalytic effect size for the gender difference in 6- and 7-year-olds’ interest toward the brilliance
game is d = .54 (vs. .51 in the main text), 95% confidence interval = [.17, .92], P = .005.
Analyses. In Study 1, children’s stereotype scores (combined across the 3 tasks) were submitted
to a multilevel mixed-effects linear model with trait (smart vs. nice; level-1 predictor), gender
(boys vs. girls; level-2 predictor), and age (5- vs. 6- vs. 7-year-olds; level-2 predictor), plus all
possible interaction terms, as categorical fixed effects and a random intercept for participants. A
second model was also calculated in which the 6- and 7-year-olds were treated as a single group.
The models were computed with the mixed command in Stata 14.1. The crucial three-way
interaction among trait, gender, and age (5- vs. 6- and 7-year-olds) was significant, Wald χ² =
10.01, P = .002. Four follow-up tests compared boys’ and girls’ stereotype scores about each
trait separately for younger (5-year-old) and older (6- and 7-year-old) children. These tests were
computed with the contrast command in Stata, which outputs a Wald χ² statistic. Adjusting the α
level to .013 to account for multiple comparisons (with a Bonferroni correction) would leave our
conclusions intact, since the P values for all crucial differences are below this threshold.
The analyses in Study 2 were similar, except the multilevel models included an extra level-1
fixed effect (plus its interactions with all other fixed effects): the age of the stereotype targets
(adults vs. children). Again, the three-way interaction among trait, gender, and age (5- [younger]
vs. 6- and 7-year-olds [older]) was significant, Wald χ² = 7.51, P = .006. In addition, we used t
tests and a Pearson correlation to analyze the data on perceptions of school achievement and
their relationship to brilliance stereotypes.
In Study 3, children’s interest scores (combined across the 4 questions) were submitted to a
multilevel mixed-effects linear model with game (smart vs. try-hard; level-1 predictor), gender
(boys vs. girls; level-2 predictor), and age (6- vs. 7-year-olds; level-2 predictor), plus all possible
interaction terms, as categorical fixed effects and a random intercept for participants. The
interaction between gender and game was significant, Wald χ² = 5.42, P = .020. Two follow-up
tests comparing boys’ and girls’ interest in each game were computed with the contrast
command in Stata. Boys’ and girls’ stereotype scores were compared with a t test. The indirect
effect of children’s gender on their interest via “brilliance = males” stereotypes was calculated by
using the PROCESS macro (release 2.16.1) in SPSS 24 to perform a bootstrapped (10,000
replications) product-of-coefficients mediation test (34, 35). Children’s gender (0 = boys, 1 =
girls) was the independent variable in this analysis; the own-gender brilliance score was the
mediator; and children’s interest in the smart vs. the try-hard game (a difference score) was the
dependent variable. The mediator and the dependent variable were standardized prior to entering
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in the mediation analysis.
In Study 4, children’s interest scores were submitted to a linear regression with gender (boys vs.
girls), age (5- vs. 6-year-olds), and their interaction as categorical predictors. Standard errors
were bootstrapped (10,000 replications). The interaction between gender and age was marginally
significant, Wald χ² = 3.12, P = .078. Follow-ups testing gender differences in children’s interest
at each age level were again computed with contrast in Stata 14.1. The random-effects metaanalysis of gender differences in 6- and 7-year-olds’ interest in the smart game was computed
with the metan command in Stata using the relevant sample sizes, means, and SDs from Studies
3 and 4.
Data. The data for these studies are available on Open Science Framework:
https://osf.io/yund6/?view_only=9a8505d4e87b456a89f255b43e21234e.
Supplemental Analyses
Studies 1 and 2: First-Trial Data. Was the difference in 6- and 7-year-old boys’ vs. girls’ owngender brilliance scores apparent on the first question they were asked, or did it only emerge
over the course of the session? Consistent with the first possibility, the difference in 6- and 7year-old boys’ vs. girls’ own-gender brilliance scores on the first trial was as large as in the
aggregate, Mboys = .73 vs. Mgirls = .50, Wald χ² = 4.07, P = .044. In addition, this difference was
not significant among 5-year-olds, replicating the analyses in the main text, Mboys = .77 vs. Mgirls
= .73, Wald χ² = 0.10, P = .75.
Analyses Involving Demographic Variables. Several analyses were conducted to investigate
whether demographic variables moderated the main results of Studies 1–4.
Studies 1 and 2: Race/Ethnicity. Do children from different racial/ethnic backgrounds have
different beliefs about which gender is “really, really smart” and which is “really, really nice”?
Because each of the racial/ethnic minority groups in our sample (e.g., African Americans,
Latinos) was small, we combined them into a single group for purposes of this analysis. To
increase the power to detect differences by race/ethnicity, we also pooled the data from Studies 1
and 2. We then submitted these data to a multilevel mixed-effects linear model with
race/ethnicity (white children vs. children of color; level-2 predictor), trait (smart vs. nice; level1 predictor), gender (boys vs. girls; level-2 predictor), and age (5- [younger] vs. 6- and 7-yearolds [older]; level-2 predictor), plus all possible interaction terms, as categorical fixed effects and
a random intercept for participants. Contrary to the idea that the development of the stereotypes
investigated here varies by racial/ethnic group, we found that race/ethnicity did not significantly
moderate the key three-way interaction among trait, gender, and age, Wald χ² = 0.15, P = .70.
Inspection of the means revealed broadly similar developmental patterns. For example, owngender brilliance scores decreased with age for both white girls (Myounger = .67 vs. Molder = .49)
and girls of color (Myounger = .83 vs. Molder = .60).
Studies 1 and 2: Socioeconomic Status (SES). Do children from high- vs. low-SES backgrounds
have different beliefs about which gender is “really, really smart” and which is “really, really
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nice”? To examine this question, we first created a composite SES measure by (1) standardizing
the average education level of the parent(s) (which had been converted to years of education
prior to standardizing) and the total income of the household, and then (2) averaging these two
scores (education and income) into a composite SES variable. Next, we performed the same
multilevel analysis as above, except that race/ethnicity was replaced by SES. Again, we found
that SES did not significantly moderate the key three-way interaction among trait, gender, and
age, Wald χ² = 0.58, P = .45. Inspection of the means revealed similar developmental trends for
high- and low-SES children. For example, both high-SES (+1 SD) girls and low-SES (−1 SD)
girls showed age-related drops in their own-gender brilliance scores (high-SES girls: Myounger
= .71 vs. Molder = .49; low-SES girls: Myounger = .71 vs. Molder = .53).
Studies 3 and 4: Race/Ethnicity. To examine if children’s race/ethnicity moderates the observed
gender differences in interest toward the smart game, we submitted this variable (pooled across
Studies 3 and 4) to a linear regression with race/ethnicity (white children vs. children of color),
gender (boys vs. girls), age (5- [younger] vs. 6- and 7-year-olds [older]), and all their two- and
three-way interactions as categorical predictors. Similar to the analysis of children’s stereotypes,
children’s racial/ethnic backgrounds did not significantly moderate the key age × gender
interaction in children’s interest toward the smart game, Wald χ² = 1.48, P = .22. For example, 6and 7-year-old girls displayed lower interest in the smart game than 6- and 7-year-old boys
regardless of their racial/ethnic group (white children: Mboys = .25 vs. Mgirls = −.22; children of
color: Mboys = .19 vs. Mgirls = −.23).
Studies 3 and 4: SES. Like race/ethnicity, SES did not significantly moderate the age × gender
interaction in children’s interest toward the smart game, Wald χ² = 0.01, P = .96. For example, 6and 7-year-old girls’ interest in the smart game was lower than 6- and 7-year-old boys’ interest
regardless of whether they came from high-SES (Mboys = .08 vs. Mgirls = −.22) or low-SES (Mboys
= .34 vs. Mgirls = −.22) families.
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Table S1
The Gender-Neutral Stories Used to Assess Children’s Stereotypes in Studies 1 and 2
Story about an Adult (Study 1)

Story about a Child (Studies 1 and 2)

Trait:
Smart

There are lots of people at the place where I
work. But there is one person who is really
special. This person is really, really smart. This
person figures out how to do things quickly and
comes up with answers much faster and better
than anyone else. This person is really, really
smart.

When I was your age, there were lots of children
at the kindergarten where I went. But there was
one child who was really special. This child was
really, really smart. This child learned things very
quickly and could answer even the hardest
questions from the teacher. This child was really,
really smart.

Trait:
Nice

There are lots of people at the place where I
work. But there is one person who is really
special. This person is really, really nice. This
person likes to help others with their problems
and is friendly to everyone at the office. This
person is really, really nice.

When I was your age, there were lots of children
at the kindergarten where I went. But there was
one child who was really special. This child was
really, really nice. This child shared their toys
with everyone else, and really cared about the
other kids. This child was really, really nice.
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Table S2
Boys’ and Girls’ Stereotype Scores in Studies 1 and 2 (Standard Deviations in Parentheses)
Study 1
Age

5-year-olds
6-year-olds
7-year-olds

Study 2

Gender
Smart

Nice

Smart

Nice

Boys

0.71 (0.22)

0.66 (0.22)

0.73 (0.24)

0.63 (0.24)

Girls

0.69 (0.19)

0.61 (0.31)

0.73 (0.23)

0.77 (0.23)

Boys

0.65 (0.20)

0.40 (0.25)

0.69 (0.27)

0.49 (0.26)

Girls

0.48 (0.24)

0.67 (0.15)

0.52 (0.21)

0.73 (0.15)

Boys

0.68 (0.26)

0.43 (0.24)

0.66 (0.25)

0.48 (0.29)

Girls

0.54 (0.21)

0.62 (0.18)

0.55 (0.23)

0.74 (0.17)
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Table S3
Boys’ and Girls’ Interest Scores in Studies 3 and 4 (Standard Deviations in Parentheses)
Age

Gender

5-year-olds
6-year-olds
7-year-olds

Study 3

Study 4

Smart

Try-hard

Smart

Boys

−

−

−0.08 (0.88)

Girls

−

−

0.11 (0.84)

Boys

0.20 (0.71)

−0.09 (0.81)

0.17 (0.63)

Girls

−0.17 (0.77)

0.10 (0.49)

−0.21 (0.73)

Boys

0.15 (0.69)

−0.03 (0.90)

−

Girls

−0.21 (0.88)

0.04 (0.58)

−
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Table S4
The Games Used to Assess Children’s Interest in Studies 3 and 4
Zarky
I want to tell you about this game that I ask children to
play sometimes. It’s called Zarky, and it’s a lot of fun. In
this game, what you have to do is to bring the red pieces
from this side to this side, one piece at a time, without
going in a straight line and without getting them stuck in
between the blue pieces. Oh, and here is something else
about the Zarky game, and this is important so make sure
you’re paying attention. This game is not for everyone.
It’s only for children who are really, really smart [who
try really, really hard]. Only smart [hardworking]
children can be good at this game.

Impok
I want to tell you about this game that I ask children to
play sometimes. It’s called Impok, and it’s a lot of fun.
In this game, what you have to do is to figure out how to
get the big pyramids next to each other in the black
squares and get the small pyramids next to each other in
the white squares in only ten moves and without crossing
the grey squares. Oh, and here is something else about
the Impok game, and this is important, so make sure
you’re paying attention. This game is not for everyone.
It’s only for children who are really, really smart [who
try really, really hard]. Only smart [hardworking]
children can be good at this game.

Note. In Study 3, each of the games was presented in the “smart” format to half of the children and in
the “try-hard” format to the other half. Only the “smart” game versions were used in Study 4.
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Table S5
The Four Questions Used to Assess Children’s Interest in Studies 3 and 4
1) Imagine I had the Zarky/Impok game right here, in front of you. Would you want to play
the Zarky/Impok game, or would you not want to play it?
[if “yes”]
Would you sort of want to play it (= 3), or really want to play it (= 4)?
[if “no”]
Would you sort of not want to play it (= 2), or really not want to play it (= 1)?
2) Do you like the Zarky/Impok game, or do you not like it?
[if “yes”]
Do you sort of like it (= 4), like it (= 5), or really like it (= 6)?
[if “no”]
Do you sort of not like it (= 3), not like it (= 2), or really not like it (= 1)?
3) Imagine you are playing the Zarky/Impok game. Would playing Zarky/Impok make you
feel happy or sad?
[if “happy”]
Would it make you feel sort of happy (= 4), happy (= 5), or really happy (= 6)?
[if “sad”]
Would it make you feel sort of sad (= 3), sad (= 2), or really sad (= 1)?
4) If you had a chance to do something tomorrow, would you play the Zarky/Impok game (=
1) or would you do something else (= 0)?
Note. The numerical scoring of each option is indicated in parentheses. Question order was
randomized across children. Because the questions used different scales, responses to each were
standardized before averaging.
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Own-Gender
Grade
Score

0.6

0.4

0.2

0
5-year-olds

6-year-olds

7-year-olds

Fig. S1. Boys’ (blue) and girls’ (red) average proportions of selecting children of the same
gender as having top grades in Study 2, by age group (5- vs. 6- vs. 7-year-olds). The error bars
represent  1 SE.
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Own-gender
brilliance score
a = −.58*

Gender
(0: boys; 1: girls)

b = .19

Indirect effect: ab = −.11*
Direct effect: c’ = −.47+

Children’s interest in the smart
vs. the try-hard game
(difference score)

Fig. S2. The difference between boys and girls in their interest toward the smart vs. the try-hard
game was mediated by their own-gender brilliance scores. The mediator and the dependent
variable were standardized prior to entering in the mediation analysis. * p < .05, + p < .10
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