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Gender-stereotyped beliefs develop early in childhood and are thought to increase with age based on prior
research that was primarily carried out in Western cultures. Little research, however, has examined cross-
cultural (in)consistencies in the developmental trajectory of gender-stereotyped beliefs. The present study
examined implicit gender–toy stereotypes among 4- to 9-year-olds (N= 1,013; 49.70% girls) in Canada,
China, and Thailand. Children from all three cultures evidenced implicit gender–toy stereotypes over this
developmental period, but cultural differences in the developmental pattern and strength of these stereotypes
were apparent. Gender–toy stereotypes were relatively strong and stable across age groups among Thai chil-
dren and relatively weak and stable across age groups among Chinese children. Canadian 4- to 5-year-old
children displayed weaker stereotypes, whereas 6- to 9-year-olds displayed stronger stereotypes. These find-
ings highlight the contribution of culture to children’s gender stereotype development. Although gender–toy
stereotypes were found among 4- to 9-year-olds in all three cultures examined here, the strength of these
stereotypes varies by culture. Furthermore, the previously described increase in gender stereotyping over
this developmental period appears to not apply across cultures, thus challenging the conventional view
on development in this domain based on prior, mainly Western, research.
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Public Significance Statement
Children from three cultures, Canada, China, and Thailand, evidenced implicit gender–toy stereotypes
from ages 4 to 9 years, but cultural differences in the developmental pattern and strength of these ste-
reotypes were apparent. Our findings provide valuable data from two underrepresented non-Western cul-
tures that challenge conventional wisdom—which has been predicated on Western samples—about the
developmental course of gender stereotyping.

Keywords: gender stereotypes, cross-cultural, children, development, implicit association
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Gender stereotypes refer to the associations between certain attri-
butes or behaviors and members of a gender category (Bigler &
Liben, 2006). Gender stereotypes exist in many domains and often
exert negative impacts (e.g., biased interpersonal judgments; Cook
et al., 2019; Ellemers, 2018), making it critical to understand how
gender stereotypes develop. In Western societies, from ages 3 to
11 years, gender stereotypes expand from concrete items (e.g.,
toys, appearances; M. L. D. Halim et al., 2018; Martin & Ruble,
2010; Todd et al., 2017) to more abstract domains (e.g., personali-
ties, abilities, interests, traits; Bian et al., 2017; Cvencek et al.,
2011; Giles & Heyman, 2005). Over this period, children recognize
more nuanced associations related to gender stereotypes, provide
more gender-stereotyped responses, and use gender stereotypes
more often in descriptions of girls and boys (Leaper, 2015; Miller
et al., 2009).
Age-related increases in children’s gender stereotyping are often

hypothesized to reflect developmental changes in cognitive ability
(Martin & Cook, 2018). For example, with age, children are able
to obtain gender constancy (Leaper, 2015; Ruble et al., 2007),
endorse gender essentialist attitudes (Meyer & Gelman, 2016), cat-
egorize people or objects along gender dimensions (Bigler &
Liben, 2006), gain knowledge about stereotypes across various
domains (Leaper, 2015), and are motivated to describe gender-
stereotyped targets and behaviors (Martin & Cook, 2018).
Because prior research on gender stereotyping has primarily been
limited toWestern cultures, it is difficult to determine how the devel-
opmental trajectory might be affected by culture (Gibbons, 2000;
Wong & VanderLaan, 2020).
From an ecological model of human development perspective

(Bronfenbrenner & Morris, 2006), children’s gender stereotypes
reflect cultural values and beliefs. Supporting evidence for this
assertion comes from several studies comparing gender stereotyping
in Western and Eastern cultures. For example, Western and Eastern
cultures differ in their values regarding masculinity. In East Asian
cultures, such as China, Confucian ideology emphasized a wen-wu
balance in conceptualizing masculinity (Louie, 2014). Wen centers
on qualities such as being civil and gentle, whereas wu centers on
having physical skills and power. In contrast, American media
often depicts masculinity as having a muscular appearance and
strength (Levant et al., 2010). Empirical evidence supports this argu-
ment. Gutierrez et al. (2020) sampled 4-year-olds in Hong Kong and
the United States and examined their appearance rigidity—that is,
their desire to wear gender-stereotypical clothing. Although appear-
ance rigidity was observed among boys in both cultures, Hong
Kong boys displayed less rigidity than boys in the United States.
Thus, boys in both cultures adhere to gender stereotypes regarding

appearance, but boys in Hong Kong show less strict adherence.
These findings could suggest weaker gender stereotyping among
boys in Hong Kong than in the United States.

In contrast, other research suggests different patterns when exam-
ining Western and Eastern cultures. For example, when 4- to 5- and
8- to 9-year-olds in Hong Kong (Kwan et al., 2020) and Canada
(Nabbijohn et al., 2020) appraised hypothetical peers who displayed
either gender-conforming or nonconforming behaviors, children
from both cultures rated gender-conforming peers more favorably;
however, Hong Kong children showed less positive appraisals
of peer gender nonconformity than Canadian children. In light of
evidence that more significant gender stereotyping is associated
with a lesser interest in having gender-nonconforming peers as play-
mates (Sims et al., 2022), the studies by Kwan et al. (2020) and
Nabbijohn et al. (2020) seem to suggest that children in Hong
Kong and Canada are both aware of gender stereotypes, but gender
stereotypingmay bemore pronounced among the former. TheWest–
East similarities and differences could reflect the impact of gender
salience on gender stereotypes. For example, parents and teachers
in both Eastern and Western cultures frequently make gender salient
by using explicit gender labels (Epstein &Ward, 2011; Gelman et al.,
2004) and responding differently toward boys and girls (Blaise
& Andrew, 2005; E. S. L. Chen & Rao, 2011). At a broader level,
media transmits certain gender beliefs and stereotypes by using,
for example, gendered toys and portrayals in commercials and text-
book materials, and these tendencies are perhaps more prevalent in
Eastern cultures (Collins, 2011; Furnham et al., 2000; Lee &Collins,
2008).

Moving beyond a simple Western–Eastern dichotomy, Thai cul-
ture has the potential to inform the generalizability of gender stereo-
typing development. Whereas gender has long been conceptualized
as binary in China and Western societies like the United States and
Canada (Paterson, 2010; Yun, 2013), Thai culture has long recog-
nized gender categories beyond the gender binary (Ocha, 2012;
Sinnott, 2004). For decades, if not centuries, Thai culture has recog-
nized categories of pheet thii saam (translated literally as “third sex/
gender”; Sinnott, 2004) that are distinguished conceptually from
female/girl/woman and male/boy/man. Such gender conceptualiza-
tion might relate to less salience of the gender binary in Thai culture.
More diverse gender categories might result in less gendered think-
ing in viewing the social world (Bigler & Liben, 2006). For example,
Wang et al. (2022) found that Chinese, but not Thai, 4- to 9-year-
olds were less accepting of gender-nonconforming (relative to
gender-conforming) peers as friends. Alternatively, the visibility of
pheet thii saam may not indicate a relaxation of gender stereotypes.
Rather, the concept of pheet thii saam may reflect the heightened
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salience of gender categories as particularly meaningful within Thai
culture. Sinnott (2004) posited that Thai gender-nonconforming indi-
viduals are viewed by others and themselves as a third or nonbinary
sex/gender because their gender expression does not align with ste-
reotypes for members of their birth-assigned sex. In line with this
possibility, media portrayals of gender roles differ between Thai cul-
ture, on the one hand, and Chinese and North American cultures, on
the other hand. For example, women were more often portrayed as
professionals in Chinese and U.S. advertisements than in Thai adver-
tisements (Zhang et al., 2009).
To investigate cross-cultural patterns in children’s gender stereo-

typing, whereas previous Western studies relied on explicit verbal
reports (M. L. Halim & Ruble, 2010; Martin & Ruble, 2010),
implicit measures may be especially valuable. Implicit gender ste-
reotypes refer to automatic associations between gender and gender-
typed domains (Greenwald et al., 1998; Nosek et al., 2009); come to
mind unintentionally and can be held even by individuals who
explicitly reject endorsing stereotypical ideology (Greenwald &
Banaji, 1995); precede the emergence of explicit stereotypes
(Galdi et al., 2014; Gawronski & Bodenhausen, 2006); and reduce
social desirability biases and impression management on self-report
measures that might vary across different cultures (Fisher, 1993).
Thus, if distinct cultures vary in the strength of the associations
between gender concepts (e.g., boys) and attributes or objects
(e.g., masculine and boy-typed toys), implicit stereotypes could cap-
ture such cross-cultural differences.

The Present Study

We investigated implicit gender stereotype development in 4- to
9-year-olds from a Western country, Canada, and two Eastern coun-
tries, China and Thailand. Implicit gender stereotypes were concep-
tualized as the tendency to associate boy-typed toys with boys and
girl-typed toys with girls. We examined the toy domain as it is
ideal for several reasons. Toys are a salient part of children’s early
learning and play environments, and children are motivated to
play with toys. Gender stereotyping of toys is evident by the age
of 3 years, and children’s gendered toy choice is relevant to other
domains such as spatial cognition (Weisgram & Dinella, 2018)
and friendship preference (Nabbijohn et al., 2020; M. Qian et al.,
2021; Wang et al., 2022). Furthermore, gender-stereotypical toy
preferences are found among young children in multiple industrial-
ized nations, and the toys stereotyped in one country tend to be sim-
ilarly stereotyped in countries in ways that appear to transcend both
Western and Eastern societies (Davis & Hines, 2020; Todd et al.,
2017; L. Yu et al., 2010). As such, toy stimuli appear suitable for
a cross-cultural investigation of gender stereotyping.
Following prior studies, we had six hypotheses. Given the existing

cross-national, mainly Western work on the widespread pattern of

gender stereotypes about toys, Hypothesis 1 was that implicit gen-
der–toy associations would be present in early childhood (i.e., by
4–5 years old) across cultures. Hypothesis 2 was that implicit gen-
der–toy associations should increase in strength with age.

Given previous work suggesting that Hong Kong boys displayed
less masculine appearance rigidity than boys in the United States
(Gutierrez et al., 2020), Hypothesis 3 was that Chinese children
might show weaker implicit gender–toy associations than Canadian
children. Alternatively, Hypothesis 4 was that Chinese children
might show stronger implicit gender–toy associations than Canadian
children, given previous evidence that compared with Canadians,
Chinese children display more explicit bias against peer gender non-
conformity (Kwan et al., 2020; Nabbijohn et al., 2020).

In addition, given the difference in gender conceptualization
between Thai culture (where gender is conceived in a nonbinary fash-
ion) and Chinese andCanadian cultures (where gender is conceived in
a binary fashion), we had two competing hypotheses. Following the
possibility that more fluid gender conceptualization might relate to
more flexible beliefs and thoughts about gender (Bigler & Liben,
2006), Hypothesis 5 was that Chinese and Canadian, when compared
with Thai, children would show stronger implicit gender–toy associ-
ations. Alternatively, in line with the notion that the social visibility of
pheet thii saam does not necessarily indicate a relaxation of gender
stereotypes but rather a strengthening of them (Sinnott, 2004),
Hypothesis 6 was that Thai children would show stronger implicit
gender–toy associations than Chinese and Canadian children.

Method

Participants

Participants were 4- to 9-year-olds from Canada (n= 565; 50.10%
girls;Mdnage= 6.42 years), China (n= 259; 50.19% girls;Mdnage=
7.03 years), and Thailand (n= 189; 48.68% girls; Mdnage= 6.84
years), with a total sample of 1,013 (see Table 1 for more detailed
information regarding the sample). Canadian data were collected
from September 2017 to October 2019. Chinese data were collected
from May 2017 to June 2019. Thai data were collected from May
to July 2018.

The Canadian sample was collected from the Greater Toronto
Area in Ontario, Canada. Participants came from middle- to upper-
class families with an average annual income between 65,000 and
100,000 CAD, with over 74% of parents having obtained a bache-
lor’s degree or higher. Canadian children were 37.9% White,
21.3% mixed-race, 16.0% South Asian, 14.2% East Asian, 3.4%
Caribbean, 1.6% Latino, 1.2% Arab, 1.1% Black, 0.4% Indigenous,
2.8% Other, and 0.4% unidentified.

Chinese data were collected in Wuhan and Jinhua, two urban cit-
ies in Eastern China. Participants were ethnically Han Chinese and

Table 1
The Distribution of Participants Across Cultures and Age Groups

Age group

Canada China Thailand

n (girls) Mage (SD) n Mage (SD) n Mage (SD)

4- to 5-year-olds 264 (128) 5.05 (0.52) 116 (61) 5.14 (0.38) 68 (34) 4.95 (0.61)
6- to 7-year-olds 111 (61) 7.01 (0.56) 56 (26) 7.26 (0.39) 62 (28) 7.02 (0.59)
8- to 9-year-olds 190 (94) 9.00 (0.54) 87 (43) 9.00 (0.53) 59 (30) 8.93 (0.60)
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spoke Mandarin. According to school records, the children were
from middle- to upper-class families. Parental educational levels
ranged from Grade 9 to postgraduate, with a median of Grade 12.
The Thai sample was collected in the northern city of Chiang

Mai and the surrounding area, with participant recruitment taking
place via flyers and snowball sampling. All participants were
ethnically Thai, and 30% lived in a rural area surrounding the
city, with the remaining 41.1% urban and 28.9% suburban.
Participants came from middle- and middle- to upper-class fami-
lies with a median monthly household income from 20,000 to
24,999 Thai Baht; the mode was 30,000 or more Thai Baht.
Parental education levels ranged from less than high school to
postgraduate, with a median of a college diploma or trade school
certificate.
The study received ethical approval from Zhejiang Normal

University, Hangzhou Normal University, and Central China
Normal University for the Chinese samples and the University of
Toronto for the Canadian and Thai samples. Informed consent
was obtained from participants’ parents or guardians, and verbal
assent was obtained from all participants.

Procedures and Measures

Participants were tested individually in a quiet space. Eleven
Canadian women tested Canadian children in English; seven
Chinese women tested Chinese children in Mandarin; three Thai
women tested Thai children in Thai. All instructions were translated
and back-translated from English to Chinese and Thai by two indi-
viduals fluent in the respective languages.

Implicit Gender Association Test (IGAT)

The IGAT was administered to measure children’s implicit gen-
der associations in the toy domain. The IGATwas adapted after the
Implicit Racial Bias Test (M. K. Qian et al., 2016), which has been
used in various countries to assess children’s implicit racial atti-
tudes (M. K. Qian et al., 2016). Thanks; Setoh et al., 2019). The
IGAT assesses how accurately and quickly children associate boy-
typed toys (e.g., truck) and girl-typed toys (e.g., barbie doll) with
boys’ and girls’ faces. Measuring accuracy and response latency
minimizes error variance caused by individuals’ extreme or modest
responses (Cheung & Rensvold, 2000). It involves only a minimum
verbal component, thus ruling out language-specific effects related
to self-report (Mellor & Moore, 2014). These features facilitate
methodological equivalence and are particularly valuable for stud-
ies including broad age groups and diverse cross-cultural samples.
The IGAT was developed using E-prime 2.0 (Psychology

Software Tools, Sharpsburg, Pennsylvania, United States) and con-
ducted on a 17-in. Microsoft Surface Pro computer with a touch-
screen. Participants were instructed to touch a boy’s or girl’s face
depending on the toy they saw in the middle of the screen. There
were eight practice trials for familiarization and 20 test trials for
each “congruent” and “incongruent” pairing. For “congruent” pair-
ings, participants were told to touch the boy’s face when they saw a
boy-typed toy and the girl’s face when they saw a girl-typed toy; for
“incongruent” pairings, they were told to do the opposite, touch
the girl face when they saw a boy-typed toy and the boy’s face
when they saw a girl-typed toy (see detailed instructions in the online
supplemental materials). Given the instructions to child participants,
the method can best be characterized as measuring gender–toy

stereotype knowledge. Approximately half of the participants were
randomly assigned to start with congruent pairings (52% for
Canadians, 53% for Thais, and 50% for Chinese).

Photos of 20 gender-typed toys (10 boy-typed and 10 girl-typed)
were presented in the middle of the screen. The toys were considered
strongly stereotypically feminine and strongly stereotypically mas-
culine based on prior research in Western and Eastern cultures
(Blakemore & Centers, 2005; Du & Su, 2005; Todd et al., 2017).
Also, prior work indicated a similar pattern of more positive friend-
ship preference for peers who played with same-gender-typed toys
(e.g., boys prefer peers who play with cars, girls prefer peers who
play with a Barbie doll) among 6- to 9-year-old children in
Canada, China, and Thailand (Kwan et al., 2020; Nabbijohn et al.,
2020; Wang et al., 2022). Photos of boy-typed and girl-typed toys
used as stimuli in this study were also chosen in consultation with
the authors and informants, who together had extensive lived expe-
rience in each of the cultures investigated (see sample toy stimuli in
Figure S1 in the online supplemental materials). The informants
included two graduate students in China who majored in
Developmental Psychology and three field assistants in Thailand
who had parenting/caregiving or work experience with children.
Doing so ensured that the toys selected as stimuli for this research
were applicable and appropriate for investigating gender–toy associ-
ations across the three cultures examined.

Photos of boys and girls were preschool-age children of similar
skin tones as participants, selected from the Child Affective Facial
Expression set (LoBue & Thrasher, 2014) and Google images.
Photos of five boys (one Caucasian/European American boy, one
East Asian boy, one South Asian boy, one Southeast Asian boy,
and one African American boy) and five girls (one Caucasian/
European American girl, one East Asian girl, one South Asian
girl, one Southeast Asian girl, and one African American girl)
were chosen and standardized at 240 pixels (2.5 cm) wide and 300
pixels (3.2 cm) high. Themain indicator of gender was the child hav-
ing short hair (boy) or long hair (girl), given the broad gender-
appearance stereotypes across cultures (Miller et al., 2009) and the
extensive evidence that hairstyle is regarded as a prominent cue
for gender categorization (Goshen-Gottstein & Ganel, 2000;
Macrae & Martin, 2007). Photos of East Asian and Southeast
Asian faces were selected for China and Thailand, respectively.
For Canada, four child face images were selected: Caucasian/
European American, East Asian, South Asian, and African
American children. For each individual Canadian child participant,
the experimenter chose a set of faces from the four categories that
were perceived to have the most similar skin tone to the child partic-
ipant. This was done to avoid giving children obvious cues about
race and instead encourage them to focus on gender as a salient cat-
egory. Additionally, it is common for developmental studies to
match the skin tone of stimuli to that of child participants (Dys &
Malti, 2016; Nabbijohn et al., 2020). The face images were pre-
sented at the bottom left or right of the screen (counterbalanced)
in a frontal view with happy expressions and without noticeable
marks (e.g., glasses).

Analytic Approach

Conventional D scores were used in previous research (Greenwald
et al., 2003) to measure implicit gender stereotypes. D scores
are the average response latencies for contrasting pairings (e.g.,
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stereotype-consistent and stereotype-inconsistent pairings) divided
by the standard deviation of response latencies across pairings
(Greenwald et al., 2003). Within the context of this field, D scores
were calculated by the difference between children’s response times
in stereotype-consistent pairings (e.g., respond to a boy’s face upon
seeing a boy-typed toy and respond to a girl’s face upon seeing a girl-
typed toy) and their response times in stereotype-inconsistent pair-
ings (e.g., respond to a boy’s face upon seeing a girl-typed toy and
respond to a girl’s face upon seeing a boy-typed toy). Positive D
scores indicate implicit gender–toy stereotype knowledge of associ-
ating boys with boy-typed toys and girls with girl-typed toys. Recent
research using similar methods in the domain of race has shown that
children’s D scores are not influenced by their ability to manage the
task or shift between the congruent and incongruent pairings (C. Yu
et al., 2022).
The following exclusion criteria, which were consistent with the

standard exclusion criteria (Greenwald et al., 2003), were used: (a)
trials with latencies. 10,000 ms, (b) participants for whom more
than 10% of trials were faster than 300 ms, and (c) participants for
whom the average response latency was 3 SD above the mean
response latency for the whole sample (Greenwald et al., 2003).
Also, when calculating the conventional D scores, a 600 ms penalty
was added to error trials (i.e., trials for which the participant gave an
incorrect response when pairing a toy stimulus with a boy’s or girl’s
face). No participants were excluded based on the exclusion criteria.
The descriptive data for accuracy rates and response latencies are
presented in Table S2 in the online supplemental materials.
To explore whether children of different groups in each culture dis-

play implicit gender–toy associations, we first conducted one-sample
t tests to compare implicit D scores with zero (no gender–toy associ-
ations). Participants were binned into three age groups, given previous
evidence indicating that children reach their peak in stereotype rigidity
by age five and increase flexibility by age seven (Trautner et al., 2005).
Also, there is evidence of changes between 4- to 5- and 8- to 9-year-
olds in their ratings of peers’ gender-nonconforming behaviors (Kwan
et al., 2020; Nabbijohn et al., 2020; Wang et al., 2022). To further
explore the developmental changes and cultural differences in implicit
gender–toy associations, we conducted a 3 (age group: 4- to 5-, 6- to
7-, and 8- to 9-year-olds)× 3 (culture: Canada, China, andThailand)× 2
(participant gender: boy and girl) analysis of variance (ANOVA) on
implicit D scores.
For the ANOVA, seven main and interaction effects were pro-

duced. The statistical significance of these omnibus effects was
determined using a Bonferroni-adjusted critical alpha= .0071
(i.e., .05/7= .0071). Given the current sample size of 1,013 and a
critical alpha of .0071, a power analysis using G*Power (Faul
et al., 2007) showed that we had a conventional 80% power to detect
small omnibus effects of f= .13 (Cohen et al., 2003). Follow-up post
hoc analyses employed a conventional critical alpha of .05 when
exploring the nature of the omnibus interactions. This study was
not preregistered. Data associated with this article are available at
Open Science Framework: https://osf.io/h5amx/?view_only=60a
2712d24394379ae7ee1686a72f56a.

Results

To examine whether children of different age groups in each cul-
ture displayed implicit gender–toy associations, we conducted one-
sample t tests. Implicit D scores of the three age groups in each

culture were significantly above zero (no gender–toy associations),
suggesting that children tended to associate the boy-typed toys
with boys’ faces and girl-typed toys with girls’ faces, all t. 8.04,
p, .001, Cohen’s d. 0.42 (see Figure 1). These results indicate
significant implicit gender–toy associations across 4- to 9-year-olds
from Canada, China, and Thailand, which is consistent with
Hypothesis 1.

For implicit D scores, the ANOVA table is presented in Table S1
in the online supplemental materials. We found a significant
Culture×Age Group interaction, F(4, 995)= 4.40, p= .0017,
ηp
2= .02 (see Figure 1). Of note, no significant main or interaction

effects related to participant gender were found, Fs, 4.04,
ps. .018.

Post hoc ANOVAs found that Chinese children displayed similar
levels of D scores across the three age groups, F(2, 258)= .22,
p= .801, ηp

2= .002. Similarly, Thai children showed similar levels
of D scores across the three age groups, F(2, 183)= .36, p= .699,
η2= .004. Thus, inconsistent with Hypothesis 2, the implicit gen-
der–toy associations were stable among Chinese and Thai 4- to
9-year-olds.

For Canadian children, however, we found a significant age group
effect, F(2, 559)= 19.39, p, .001, η2= .07. Post hoc independent
samples t tests indicated that Canadian 4- to 5-year-olds displayed
lower D scores than 6- to 7-year-olds, t(285.98)=−4.27, p, .001,
Cohen’s d= 0.46, and 8- to 9-year-olds, t(423.91)=−6.20,
p, .001, Cohen’s d= 0.57. These latter age groups showed similar
D scores, t(183.26)=−.80, p= .424, Cohen’s d= 0.09. Thus, the
age-related increase expected by Hypothesis 2 only applied to
Canadian children.

Post hoc ANOVAs on the Culture×Age Group interaction also
revealed the main effects of culture within each age group, all
F. 5.74, p, .004, η2. .03. Post hoc independent samples t tests
indicated that, among 4- to 5-year-olds, Thai children had higher
D scores than Chinese, t(182)= 3.10, p= .002, Cohen’s d= 0.44,

Figure 1
Implicit Gender–Toy Associations (Overall D Scores) in 4- to 5-,
6- to 7-, and 8- to 9-Year-Olds FromCanada, China, and Thailand
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Note. Zero indicates no gender–toy association. Error bars represent stan-
dard errors. A positive D score indicates an implicit gender–toy association
consistent with traditional gender–toy stereotypes. The ns represent sample
sizes. For Canadian children, 4- to 5-year-olds had lower D scores than 6- to
7- and 8- to 9-year-olds. For 4- to 5-year-olds, Thai children had higher D
scores than Chinese and Canadian children. For 6- to 9-year-olds, Thai and
Canadian children had higher D scores than Chinese children.
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and Canadian children, t(330)= 3.34, p= .001, Cohen’s d= 0.46.
These latter groups had similar D scores, t(274.97)= 0.49,
p= .623, Cohen’s d= 0.06. For 6- to 7- and 8- to 9-year-olds,
Thai and Canadian children displayed higher D scores than same-
aged Chinese children, all t. 2.94, p, .004, Cohen’s d. 0.53.
Within these two age groups, Thai and Canadian children showed
similar D scores, both t, 0.13, p. .70, Cohen’s d, 0.05.
Therefore, consistent with Hypothesis 3 and refuting Hypothesis
4, Chinese 6- to 9-year-olds showed weaker implicit gender–toy
associations than their Canadian counterparts. Also, consistent
with Hypothesis 6, Chinese 4- to 9-year-olds and Canadian 4-
to 5-year-olds showed weaker implicit gender–toy associations
than their Thai counterparts.

Discussion

We examined cross-cultural similarities and differences in the
development of implicit gender–toy associations. Gender stereotyp-
ing has been characterized as developing early and increasing, par-
ticularly during ages 5–7 years (Martin & Cook, 2018; Martin &
Ruble, 2010). Yet, this characterization was based on studies of
Western children, and little is known about the developmental pat-
tern in non-Western cultures. Our results indicate that although gen-
der–toy associations were apparent in all three cultures examined
here, culture moderated the magnitude and developmental pattern
of these associations. Among our non-Western samples of Thai
and Chinese 4- to 9-year-olds, implicit gender–toy associations
showed no age-related differences. These associations were rela-
tively strong among Thai children and relatively weak among
Chinese children. In contrast, developmental change over this period
was only evident among our Western sample of Canadian children;
4- to 5-year-olds displayed weaker implicit gender–toy associations,
whereas 6- to 9-year-olds displayed stronger ones.
Consistent with Hypothesis 1, implicit gender–toy associations

were evident among 4- to 9-year-olds across Canada, China, and
Thailand. Children tended to associate boy-typed toys with boys
and girl-typed toys with girls. These findings are consistent with pre-
vious work suggesting spontaneous gender stereotyping among
school-aged children in the toy domain (Banse et al., 2010;
Rabelo et al., 2014) and extend implicit methods beyond gender ste-
reotyping of academic performance (Cvencek et al., 2011). It also
aligns with previous work from industrialized countries, indicating
that gender–toy associations emerge early in development (Davis
&Hines, 2020; Todd et al., 2017). These results suggest the toy stim-
uli employed were gender-stereotyped and thus appropriate for use
with children in the cultures examined here, allowing for the exam-
ination of possible cultural differences in stereotyping magnitudes
and developmental trajectories.
In the cultures examined here, differences were found in the devel-

opmental course of implicit gender–toy associations. Consistent
with Hypothesis 2, Canadian children showed an age-related
increase in the strength of these associations between 4- to 5- and
6- to 7-year-olds, replicating previous Western studies using verbal
reports and rating scales (for a review, see Martin & Ruble, 2010).
In contrast, despite past findings suggesting that other domains
such as gender constancy follow similar stage-like development
across many cultures (Gibbons, 2000), Thai and Chinese children’s
implicit gender–toy stereotypes were stable across ages 4–9 years.
The difference in age-related patterns between Canadian children,

on the one hand, and Thai and Chinese children, on the other
hand, indicates a moderating influence of culture on the develop-
mental course of implicit gender–toy associations. By age 4–5
years, Chinese and Thai children may have consolidated gender–
toy associations that remain stable through to age 8–9 years due to
more consistent emphasis placed on gender norms in China and
Thailand (e.g., Lobel et al., 2001; Sinnott, 2004). This speculation
aside, cultural differences in the developmental pattern suggest
that age-related increases in the strength of gender–toy stereotypes
between ages 4 and 7 years may be specific to or more pronounced
inWestern countries. If so, this finding challenges conventional wis-
dom based solely on Western studies that gender stereotyping uni-
formly increases between ages 4 and 7 years in a manner that
simply reflects changes in cognitive ability.

Regarding cultural differences observed in the strengths of gen-
der–toy associations, consistent with Hypothesis 3 (and contrary
to Hypothesis 4), Canadian children displayed stronger associations
than Chinese children ages 6–9 years. This result aligns with recent
research on masculine appearance that suggested gender norms of
appearance are weaker in Hong Kong than in American boys
(Gutierrez et al., 2020). One possible reason relates to Chinese cul-
ture’s conceptualization of masculinity as including qualities such as
having a scholarly, civil, and gentle demeanor (Louie, 2014).
Popular culture in China also promotes softer masculinities that
incorporate femininity. Examples include the growth in popularity
of “little fresh meat” (an Internet term referring to young male celeb-
rities with well-groomed looks) and the rising market for male cos-
metic surgery in China (Wen, 2021).

Furthermore, popular culture in China also encourages “power
femininity,” such as emancipation and self-determination (E.
Chen, 2016). It should also be noted that the one-child policy, a
national program that began in 1980 and ended in 2015 to control
the size of the rapidly growing population of China, has produced
a generation of empowered daughters (Fong, 2002). Importantly,
our findings indicate that the strength of implicit gender-related asso-
ciations might not align with the greater explicit bias toward peer
gender nonconformity seen among Chinese children (Kwan et al.,
2020; Nabbijohn et al., 2020; Wang et al., 2022). Our findings rein-
force that implicit and explicit biases may follow different patterns,
which should be considered in future research.

Thai children displayed stronger implicit gender–toy associations
than Chinese children across ages 4–9 years and Canadian 4- to
5-year-olds, which supports Hypothesis 6 (and runs contrary to
Hypothesis 5). These results align with Sinnott’s (2004) assertion
that Thais hold strict gender norms, as well as research showing
that gender-role stereotypes in advertising were more salient in
Thai than in Chinese and U.S. culture (Zhang et al., 2009). On the
surface, some might find it counterintuitive that Thai society
would simultaneously hold strict gender norms while also showing
relatively high social visibility and reputed acceptance of pheet thii
saam individuals. To reconcile this apparent contradiction, a possi-
ble explanation is that gender stereotypes in Thai culture are more
descriptive than prescriptive. Whereas prescriptive stereotypes
inform the gender roles people should follow based on their sex/gen-
der, descriptive stereotypes merely reflect beliefs about the gender
roles people tend to follow based on their sex/gender (Fiske &
Stevens, 1993). Thus, if Thais held strong descriptive gender stereo-
types but relatively weak prescriptive ones, it could explain how
Thai culture simultaneously manifests the concept of pheet thii
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saam (i.e., individuals who tend not to adhere to Thais’ strict
descriptive gender stereotypes are considered and/or self-identify
as a third sex/gender) while accepting pheet thii saam individuals
(i.e., adherence to gender norms based on one’s birth-assigned sex
is not strictly prescribed and, therefore, is accepted). Future research
in Thailand and other cultures should examine children’s endorse-
ments of descriptive and prescriptive gender stereotypes to evaluate
this explanation more fully.
One potential explanation for why implicit gender–toy associa-

tions were strongest in Thailand, followed by Canada, and then
China, is the varying salience of gender reflected in the languages
used in these cultures. In contrast to English, where pronouns are
typically gendered (e.g., she/her and he/him), spoken Chinese
does not identify the gender of the person because both pronouns
sound the same (i.e., tā in Mandarin). In Thai, gendered pronouns
are commonly used in both written and spoken language, with
phom for masculine individuals and dichan (or chan or noo) for fem-
inine individuals. Furthermore, Thai language incorporates polite
particles at the end of a phrase or sentence that are gendered (e.g.,
kha for feminine individuals, khrap for masculine individuals).
Future research could investigate the hypothesis that children’s
gender-related development is affected by the degree to which the
language(s) they are exposed to make gender salient.

Limitations and Future Directions

Although the toy domain was an ideal starting point for cross-
cultural comparison of children’s gender stereotypes, future research
should explore whether the patterns observed here apply to other
gender-typed domains. For example, North American children dis-
played stronger gender stereotypes in appearance (Gutierrez et al.,
2020) but weaker biases toward peer gender nonconforming behav-
iors when compared with Hong Kong children (Kwan et al., 2020;
Nabbijohn et al., 2020; Wang et al., 2022). Also, although implicit
stereotypes remain stable over ages 4–9 years in Chinese and Thai
children, the developmental pattern and any cross-cultural similari-
ties or differences before or after this period are unknown.
Behavioral measures like the one used here help assess children’s
implicit associations but are challenging to deliver to children before
age four given the cognitive demands of the task. Future cross-
cultural research should utilize alternative child-friendly methods,
such as affiliative preference tasks or explicit measures of gender ste-
reotyping. The use of both implicit and explicit methods can inform
a more nuanced and multifaceted view of the complex process of
gender stereotype development.
Additionally, implicit attitudes may differ depending on whether

participants intentionally categorize targets (Olson & Fazio, 2003;
Williams & Steele, 2019). In the present study, the implicit method
asks children to categorize targets’ genders and gender-typed toys.
Future research should recognize and acknowledge gender catego-
ries beyond the binary and design newmethods to understand gender
and gender stereotyping. It is also crucial to acknowledge and
accommodate nonbinary genders in light of the growing visibility
of individuals who identify outside of the binary gender construct
(e.g., genderqueer).
It should also be noted that race and country of origin were con-

founded in the samples recruited from China and Thailand. Future
research could aim to disentangle the two factors. For example,
this could be done by directly comparing Chinese children in

Canada and Chinese children in mainland China or Thai children
in Canada and Thai children in Thailand.

Last, we provided important evidence of cross-cultural similarities
and differences in children’s implicit gender–toy associations, but fur-
ther research could help better understand the role of ecological sys-
tems in shaping gender stereotype development. For example,
future cross-cultural research should track how cultural beliefs are
translated via socialization agents such as parents (Del Río et al.,
2019; Weisgram & Bruun, 2018) and peers (Brown & Stone, 2018;
Cook et al., 2019; Martin et al., 2012). Future research could also
examine individual differences in processing gendered information,
such as the perception of gender salience (Bigler & Liben, 2006).

Conclusion

In Canada, China, and Thailand, 4- to 9-year-olds evidenced
implicit gender–toy associations consistent with stereotypes for
this domain. However, cultural differences in the developmental pat-
tern and magnitude of these associations were apparent. Specifically,
the increase in implicit gender–toy associations over this period was
specific to Canadian children, suggesting that age-related patterns of
increased gender stereotyping during ages 5–7 years might apply
more to Western children. Also, implicit gender–toy associations
tended to be weakest among Chinese children and strongest
among Thai children, possibly reflecting gender socialization differ-
ences in these cultures. Overall, this study adds to our relatively
nascent understanding of the generalizability of gender stereotyping
and associated developmental trajectories in diverse cultural con-
texts and points to the need to further examine the role of socio-
cultural factors.
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