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Abstract

Children’s play preferences are highly gender-typed. At the same time, much research revolves around spatial and social skills
that sometimes show male and female advantages, respectively. There is evidence that play with masculine toys is associ-
ated with better spatial skills and emerging evidence suggests that play with feminine toys is associated with better social
skills. However, several research gaps limit current knowledge on these aspects of gender development. First, the study of
childhood gender development has been largely Eurocentric; second, the link between gender-typed play and social skills
development is not well supported. We tested 644 5-year-old Hong Kong Chinese children on five gender-typed skills, play
preferences, and parental gender socialization. The pattern of gender differences was remarkably similar to those in the West.
Boys preferred masculine toys more than girls and were better at mental transformation and targeting accuracy, while girls
preferred feminine (and neutral) toys more than boys and were better at empathy and were less aggressive, although there
was no significant gender difference in comforting skill. There was little evidence that these gender differences varied with
socioeconomic status (parental income and education). Play correlated with some outcomes in expected ways. This is in
contrast to parents’ gender socialization, which showed some expected differences by child gender but minimally correlated
with children’s skills. These findings shed light on the generalizability of current knowledge on early gender differences and
may facilitate gender developmental research outside the West. Although the study did not test the direction of effects, they
substantiate the growing discourse on gender-typed play as an important learning mechanism.
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Introduction
Gender-Typed Play

Gender differences can vary across context, age, and method.
Although some researchers suggest that the majority of gen-
der differences are small (Hyde, 2005), some differences are
nevertheless more consistent and larger than others. Much
effort has been spent to identify these differences, especially
those that emerge early.
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The differences in boys’ and girls’ play preferences have
been demonstrated in a large number of studies using differ-
ent measures (see review by Zosuls & Ruble, 2018). Such
preferences show one of the largest behavioral gender differ-
ences (with Cohen’s d sometimes > 2.00; Hines, 2010). Recent
research has found gender differences in the interest for specific
toys in infants approximately 5—6 months (Alexander, Wil-
cox, & Woods, 2009). Gender differences in toy preferences
are apparent across a broader range of toys in preschool and
across childhood (Etaugh & Liss, 1992; Todd et al., 2018). By
age 2 years, boys and girls have distinctive gender-typed play
preferences (Zosuls & Ruble, 2018).

Gender Differences in Spatial and Social Skills
Although perhaps less consistent and strong than the gender
differences in play, the tendency for males to excel on some

spatial skills and for females to excel on some social skills is
also the basis for much research and debate. With regard to
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spatial skills, a meta-analysis found that mental rotation shows
amale advantage (d=.56) that is larger than those in tasks tra-
ditionally categorized under spatial visualization (e.g., Block
Design, i.e., a subtest of the Wechsler Intelligence Scale, and
the Embedded Figures Test [EFT]) and spatial perception (e.g.,
the Water Level Task [WLT]) (Voyer, Voyer, & Bryden, 1995).
While the male advantages in all three categories of spatial
skills were larger with increasing age (Voyer et al., 1995), the
male advantage in mental rotation or mental transformation
appears to emerge very early, at least in some studies using
age-appropriate measures (see null findings in Miller & Halp-
ern, 2014). For example, some habituation studies found that
3- to 5-month-old males already outperform female infants in
recognizing rotated images (Moore & Johnson, 2008; Quinn
& Liben, 2008). Many studies found a moderate male advan-
tage around age 4.5 years to 5.5 years using 2D measures (Ehr-
lich, Levine, & Goldin-Meadow, 2006; Levine, Ratliff, Hut-
tenlocher, & Cannon, 2012; Pruden, Levine, & Huttenlocher,
2011). Some found a smaller male advantage in preschoolers
(Levine, Huttenlocher, Taylor, & Langrock, 1999; Levine, Vasi-
lyeva, Lourenco, Newcombe, & Huttenlocher, 2005). Gender
differences in other spatial measures such as Block Design are
either less frequently studied or do not show as consistent a gen-
der difference in children (e.g., Casey et al., 2008; Pruden et al.,
2011). Certain spatial skills that do not readily fit into the tradi-
tional typology of spatial skills may be avenues in which gender
differences are also apparent. For example, targeting accuracy
shows a male advantage (d > 1) that appears to be larger than
that in mental rotations in adulthood (Hines et al., 2003). A
meta-analysis of targeting accuracy in children also reported a
large d of .96 that was invariant across ages 6—11 years (Thomas
& French, 1985).

In contrast, some social skills tend to show female advan-
tages. A meta-analysis found a small female advantage in over-
all prosocial behaviors such as helping, sharing, and comforting
in young children and adolescents (d=.20), which tended to
be larger in older samples (Fabes & Eisenberg, 1998). Empa-
thy shows large gender differences, at least when measured by
self-report scales, in both children and adults (Eisenberg &
Lennon, 1983), perhaps partly because females are more will-
ing to report being prosocial than males. A popular measure
of children’s empathy in earlier studies, the picture/story tech-
nique, showed only a small female advantage, but this measure
has been criticized on methodological grounds (Eisenberg &
Lennon, 1983). Recent studies employing parent reports of
children found a moderate female advantage (Auyeung et al.,
2009, d=.56 in 4-11-year-olds; Chapman et al., 2006, d=.76
in 6-8-year-olds; Escovar, Rosenberg-Lee, Uddin, & Menon,
2016, d~.65 in 7-12-year-olds; Owen-Anderson, Jenkins,
Bradley, & Zucker, 2008, d~.77 in 4-8-year-olds). Girls also
seem to be more capable of inhibiting physical aggression. A
meta-analysis found that across cultures and at all ages sampled,
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males were more physically aggressive than females (Archer,
2004).

These gender differences are consequential. For example,
since spatial skills are fundamental for achievement in STEM
fields, gender differences in spatial skills may lead to gen-
der disparity in STEM careers (Liben, Schroeder, Borriello,
& Weisgram, 2018). On the other hand, social skills such
as responsiveness to social cues, which tends to be higher
in girls, have direct effects on academic achievement (Ser-
bin, Zelkowitz, Doyle, Gold, & Wheaton, 1990). Moreover,
in today’s service-oriented labor market, social skills are
increasingly vital for career success (Deming, 2015).

Socialization of Gender Differences in Spatial
and Social Skills

Gender differences may be due partly to differential socializa-
tion. In the context of the socialization of skills, parents may
interact with sons and daughters in different ways, poten-
tially encouraging boys to develop better spatial skills and
girls better social skills (for a review, see Ruble, Martin, &
Berenbaum, 2006). However, the majority of studies relat-
ing parental socialization with child outcomes focused on
parental attitudes. A meta-analysis found a small positive
association between parents’ gender attitudes and children’s
gender schemas (Tenenbaum & Leaper, 2002). In another
study, parents’ gender-typed attributes and attitudes corre-
lated with children’s stereotype knowledge and attitude, but
minimally with children’s actual behavior or interests (Turner
& Gervai, 1995).

Compared to parental socialization, a socialization mecha-
nism that perhaps more directly relates to gender differences
in skills is gender-typed play. Toys favored by boys, such as
blocks and Lego, often involve construction (Blakemore &
Centers, 2005). These toys require children to understand
spatial relations and rotate objects to different orientations
(Casey et al., 2008), thus offering children spatial training.

Correlational research using parent- or self-reports found
that exposure to masculine toys involving construction or spa-
tial manipulation such as blocks and Lego associates positively
with spatial skills assessed by Picture Rotation Task, WLT,
EFT, or Block Design in preschool and elementary school chil-
dren (Oostermeijer, Boonen & Jolles, 2014; Robert & Heroux,
2004; Serbin et al., 1990), sometimes regardless of gender and
socioeconomic status (Jirout & Newcombe, 2015). Male and
female college students’ retrospectively reported childhood
play with masculine toys also correlated with their current
mental rotation performance (Doyle, Voyer, & Cherney, 2012).
Observational studies in preschoolers found similar results.
Observed frequency of masculine play positively correlated
with performance on EFT or Block Design (Connor & Serbin,
1977, Serbin & Connor, 1979) and observed involvement in
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and complexity of block play correlated with EFT and Block
Design scores, respectively (Caldera et al., 1999).

We are aware of only one experimental study on the con-
sequences of traditional childhood gender-typed toys which
involved a control group and typically developing samples
(Sprafkin, Serbin, Denier, & Connor, 1983; see Ben-Chaim,
Lappan, & Houang, 1988 for a training study without a control
group, Coxon, 2012 for a study on gifted children, and Casey
et al., 2008 which focused on the instructional style of block
training). In Sprafkin et al. (1983), the training group was taught
and encouraged by teachers to play with masculine, construc-
tion toys over a six-week period, whereas the control group
was not exposed to these toys. Boys and girls in the training
group showed greater improvement in scores than the control
group on geometric design and the Punched Holes test (a spatial
visualization test).

The link between feminine toys and social skills is less clear.
Research on play and social outcomes mostly focused on the
characteristics of the play, sometimes of single toys that do not
adequately reflect masculine or feminine toys in general (see
review by Murnen, 2018). In studies of large arrays of toys,
feminine toys are rated as more nurturing and domestically ori-
ented and less aggressive (Blakemore & Centers, 2005). Obser-
vational studies suggest that feminine toys such as dolls elicit
more nurturance and masculine toys such as toy weapons elicit
more aggression (Caldera & Sciaraffa, 1998; Hellendoorn &
Harinck, 1997; Watson & Peng, 1992). For example, in Caldera
and Sciaraffa, children engaged in more caretaking behavior
(e.g., feeding, combing hair, and dressing) and parents more
caretaking and nurturing behaviors (e.g., hugging, kissing,
and cuddling) when playing with a doll (feminine) than with a
clown (less gender specific). It is therefore expected that play
with feminine toys promotes social skill development.

Although the social impacts of gender-typed play have
received attention (Murnen, 2018), we are aware of only one
study that directly examined the correlation between gender-
typed play and social skills. Li and Wong (2016) observed first
graders’ structured play with feminine, masculine, and gender-
neutral toys. Comforting skill was measured by the number
of strategies proposed to comfort a crying infant ostensibly
described as the researcher’s baby and shown on a baby moni-
tor and empathy by the child version of the Empathy Quotient
(EQ-C) (Auyeung et al., 2009). Girls’ though not boys’ play
with feminine toys positively correlated with comforting skill,
which showed an expected female advantage, but not empathy,
which did not differ between boys and girls.

Research Gaps
Limitations of Studies on Gender-Typed Play

Although masculine and feminine play has each been hypoth-
esized to provide different benefits, the majority of studies

have focused on the spatial benefits of masculine toys and
neglected the proposed benefits of feminine toys (e.g., nurtur-
ance and empathy). Another limitation is that many studies
on the correlates or outcomes of play, especially those in
children, did not employ outcome measures that were sensi-
tive to gender differences. Some did not focus on gender and
did not find gender differences in the spatial measures (e.g.,
Oostermeijer et al., 2014). Some focused on gender but found
no gender differences in their tasks (e.g., Caldera et al., 1999;
Robert & Heroux, 2004; Serbin & Connor, 1979; Sprafkin
et al., 1983) or did not report whether there was any(e.g.,
Connor & Serbin, 1977). Using measures insensitive to
gender differences may undermine the basis of hypotheses
in studies that set out to test how gender differences in one
domain relate to gender differences in another domain. It may
also limit the power to find hypothesized relations between
different domains of gender-typing (Wong & Hines, 2016).

Eurocentric Tradition of Studies on Gender Development

A more general limitation is that the knowledge on gender
development has largely been derived from Western samples.
For example, in a recent meta-analysis of gender-typed play,
13 of 16 studies focused on Western Caucasian samples (Todd
et al., 2018). In the behavioral sciences, researchers have cau-
tioned that current psychological knowledge is based largely
on Western, especially American, samples and yet conclusions
are stated as if they are readily generalizable to all humans
(Heinrich, Heine, & Norenzayan, 2010). To the extent that gen-
der development differs across cultures (e.g., Gibbons, 2000;
Turner, Gervai, & Hinde, 1993), research on early gender-typ-
ing conducted outside the West would be valuable for theory
testing and for facilitating research in these other regions. For
example, gender development researchers often need to con-
sider the existence, magnitude, and developmental pattern of
gender differences in their sample. In studies of the correlates of
sexual differentiation, researchers sometimes establish expected
gender differences in the variables as a prerequisite for interpre-
tation (e.g., Hines et al., 2003) and the lack of which may make
it harder to detect predicted relations (Wong & Hines, 2016).
So, can we make the same predictions about gender differ-
ences and their correlates for Western and non-Western sam-
ples such as Chinese? Several large-scale studies of adolescents
and adults showed that the direction of gender differences in
some academic and spatial abilities, at least when significant,
is remarkably consistent across cultures (e.g., Guiso, Monte,
Sapienza, & Zingales, 2008; Lippa, Collaer, & Peters, 2010;
Stoet & Geary, 2013). There are few systematic cross-cultural
comparisons of gender development in childhood, but the avail-
able evidence suggests that variations mainly concern the mag-
nitude and timing of gender differences or the specific content
of stereotypes, while the broad pattern and direction of gender
differences and gender roles are similar (for a review on gender
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identity and gender stereotypes, see Gibbons, 2000). A meta-
analysis on play found large gender differences in 16 studies
regardless of geographical location and methodology, provid-
ing support for widespread gender differences in play (Todd
etal., 2018). However, this conclusion is limited as most of the
studies included relied on Western samples.

Nevertheless, Chinese children do show large gender differ-
ences in preferences for toys that are stereotypically masculine
or feminine in the West (Li & Wong, 2016; Yu, Winter, & Xie,
2010). Also, gender differences in empathy (Geng, Xia, & Qin,
2012), comforting (Li & Wong, 2016), and mental transforma-
tion (Lippa et al., 2010) have been reported in Chinese samples.
Like Western parents, Hong Kong (HK) Chinese parents wish
their sons and daughters to play gender-stereotyped roles; for
example, more parents wished their sons than daughters to
attain tertiary education and sons were more often anticipated
to be doctors while daughters were anticipated to be nurses
(Lam, 1982); media in HK portrays gender in ways highly
similar to those in the West, with women being depicted as
stay-at-home housewife while men as capable leaders in the
company (The Women’s Foundation, 2015). Finally, in a HK
sample, 6-year-old girls’ preference for feminine toys correlated
with their social skills (Li & Wong, 2016), suggesting that the
correlates of gender-typing in Chinese are consistent with those
hypothesized in the West.

Variability of Gender Differences Across Socioeconomic
Status

Recent research suggested that gender differences may vary
even within the same culture, with socioeconomic status (SES)
being a possible moderator (Miller & Halpern, 2014). For
example, in the U.S., the male advantage in two spatial skills
(Levine et al., 2005) and in math (Reardon, Fahle, Kalogrides,
Podolsky, & Zarate, 2018) was larger in school-aged children
from wealthier than poorer districts, possibly due to more abun-
dant gender-differentiated experiences in wealthy families or
local norms. However, some of these wealth differences may be
confounded by differences in ethnicity and level of urbanization
across districts. Many studies found no significant or consistent
relation between SES and gender differences, including some
studies on math, reading, and science literacy (van Langen,
Bosker, & Dekkers, 2006), math and spatial assembly (Ver-
dine et al., 2014), spatial abilities (Wai, Lubinski, & Benbow,
2009), leisure activity behavior (Leversen, Torsheim, & Sam-
dal, 2012), and toy collections (Nelson, 2005). Even parents’
gender socialization toward their own children often did not
interact with SES (Block, 1983; Endendijk, Groeneveld, Bak-
ermans-Kranenburg, & Mesman, 2016), although higher SES
parents reported more egalitarian attitude on scales not about
their own offspring (Marks, Lam, & McHale, 2009).
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Aims and Hypotheses

Given the importance of early gender differences and the
limitations of drawing conclusions based on limited cultural
settings (Gibbons, 2000; Heinrich et al., 2010), our first aim
was to test the gender differences in play, spatial and social
skills, and parental socialization in Chinese children. HK is a
blend of both Western culture (due to British colonial history
and industrialization) and Eastern Confucian culture (due to
the continuing practice of traditional Chinese customs). How-
ever, patterns of gender differences and gender socialization
are similar between Chinese and Western samples (e.g., Geng
etal., 2012; Lam, 1982; Li & Wong, 2016; Lippa et al., 2010;
The Women’s Foundation, 2015; Yu et al., 2010). Thus, we
hypothesized that the gender differences would manifest in
similar ways across the West and HK.

We further explored how generalizable the gender differ-
ences were across SES. We challenged the hypothesis that
SES moderates gender differences because while certain
gender differences have been found to be larger at higher
SES levels (Levine et al., 2005; Reardon et al., 2018), other
research provided no support for this pattern for a variety of
outcomes (e.g., Block, 1983; Endendijk et al., 2016; Leversen
etal., 2012; Nelson, 2005; van Langen et al., 2006; Wai et al.,
2009). Note that finding no support for SES X Gender inter-
actions does not contradict a main effect of SES, such that
higher SES may correlate with better skills (Conger, Conger,
& Martin, 2010), and higher SES parents can afford more
toys of any type.

Finally, given that prior studies on the correlates of play
have focused on spatial skills, we tested how play correlated
with both spatial and social skills. We hypothesized that spatial
skills would relate positively to masculine play, empathy and
comforting would relate positively to feminine play, and aggres-
sion would relate positively to masculine play. Although not the
focus of the study, gender-neutral toys have been rated as most
educational and conducive of a more diverse range of skills
than gender-typed toys (Blakemore & Centers, 2005), so we
hypothesized that it would correlate with more desirable out-
comes in both spatial and social domains. In addition, to assess
the relative importance of play, we compared the correlations
between the skills and play to the correlations between the skills
and parental gender socialization. Prior research suggested
that parental gender socialization is correlated minimally with
children’s actual behavior or interests (Tenenbaum & Leaper,
2002; Turner & Gervai, 1995). Thus, we hypothesized that
there would be more correlations of the skills to gender-typed
play than to parental gender socialization.

In order to address these hypotheses with appropriate
measures, we chose measures that assess domains that have
been found to be gender-differentiated. Whenever possible,
we chose measures that have shown gender differences in
similar-aged children.
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Method
Participants and Procedure

Participants were 644 K3 (i.e., final year of kindergarten)
children from demographically diverse kindergartens in HK.
This sample size is larger than that in many studies on early
gender differences and is sufficient to detect small to mod-
erate group differences with > 80% power. There were 349
boys and 295 girls (both M&lge =67 months, SD 5.37 and 5.80,
respectively). Primary caretakers (509 mothers, 135 fathers;
M, =37 years) also took part. All but 5 children and 6 par-
ents were Chinese.

We chose family income and parental education as the
SES indicators because they provide reasonably good cover-
age of SES and relate to many cognitive and socioemotional
outcomes (Conger et al., 2010). Although annual income
may better reflect the stability of participants’ financial situ-
ation, reporting monthly income is the official governmental
practice in HK, thus participants reported monthly instead of
annual family income (in Hong Kong dollars, HKD) (USD1/
HKD7.78). The median income (USD3856) was close to the
city’s (USD3702 for economically active households) (Cen-
sus and Statistics Department, 2015). Income was catego-
rized as low (< USD3021, n=248), middle (USD3021-7712,
n=276), or high (>USD7713, n=120). The cutoff points
reflect the city’s median household income, perception of
middle class, and the two highest-earning percentiles (Cen-
sus and Statistics Department, 2011, 2015). Parents’ educa-
tional attainment was categorized as low (lower secondary
school or below, n=168), middle (senior secondary school to
A-level, n=282), or high (post-secondary or higher, n=194).
We used univariate measures because each SES indicator has
unique stability and relations with outcomes, and composite
measures have drawbacks (Oakes & Andrade, 2017). There
were no significant differences in child age by gender, income
groups, or parental education (all ¢ tests ps > .05).

Children completed measures of mental transformation,
comforting, targeting accuracy, and an observed play para-
digm, in this order, individually at school. Parents completed
a questionnaire assessing demographic information, chil-
dren’s empathy, aggression, play experience, and their child
gender socialization.

Measures

Mental Transformation

The Mental Transformation Task (Levine et al., 1999) is an
untimed spatial task designed to suit preschoolers and is sensi-

tive to the male advantage in children as young as 4.5-year-olds.
Itis a popular measure for studying gender differences in mental

transformation in young children. At least several studies using
this measure or measures with similar task requirements found
amale advantage in young children. In Levine et al. (1999), the
effect size was largest at 5 to 5.5 years (d~.64). Others have
found a d of 0.59 to 0.7 from 4.5 years to 5.5 years (Ehrlich
et al., 2006; Levine et al., 2012; Pruden et al., 2011).

There were 4 practice items and 32 test items (@ =.79), each
requiring the child to choose one of four whole shapes (i.e.,
one target shape and three foils in a 2 X 2 choice array) that
could be formed by two given halves divided along the verti-
cal axis of the target shape. The two halves were separated
apart either horizontally or diagonally. In half of the trials, they
were also rotated 60° clockwise and counterclockwise, respec-
tively. All shapes were two-dimensional. Correct answers were
summed (0-32). One-sample # tests showed that both boys,
#(348)=39.53, and girls, #(294) =32.67, ps <.001, scored sig-
nificantly above 8, the score that corresponds with answering
correctly at chance level.

Targeting Accuracy

Targeting accuracy shows a large male advantage (d=.96)
that was age-invariant in children aged 6—11 years (Thomas &
French, 1985). Adapting from typical measures (e.g., Hines
et al., 2003), the task required participants to throw Velcro
balls at the center of a 1 m X 1 m Velcro board mounted ver-
tically 1.2 m away. Children used their dominant hand but
could throw overhand or underhand as they preferred. There
were 4 practice trials and 10 test trials. The distance (in mm)
from the center was averaged. Shorter distance indicates
higher accuracy.

Comforting

Comforting shows a small gender difference (d=.17) across
a variety of measures in children and adolescents combined
(Fabes & Eisenberg, 1998). Some studies employing an
infant cry paradigm found a moderate female advantage in
terms of how many comforting strategies were offered (e.g.,
Catherine & Schonert-Reichl, 2011, d~0.41 for caregiving
strategies in 5—13-year-olds; Li & Wong, 2016, d=0.52 at
M, 4. =5.83 years). In this study, the researcher showed a pho-
tograph of a crying infant with gender-neutral appearance and
asked, “The baby is crying. What can be done to make the
baby more comfortable or happier, so it will stop crying?” If
the child stopped, the researcher gave standard prompts (e.g.,
“If the baby keeps crying, what would you do?”). The task
ended when the child indicated no more ideas twice consecu-
tively. Responses were recorded verbatim. The total number of
strategies as coded by two raters blind to participants’ gender
correlated highly, r=.99, p <.001 (for details of the coding,
see Li & Wong, 2016). Total comforting strategies were log-
transformed to correct for non-normality.
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Empathy

Recent studies employing parent reports of empathy reported a
consistent moderate female advantage (Chapman et al., 2006;
Escovar et al., 2016; Owen-Anderson et al., 2008); few were
specific to preschoolers, but one study using a large sample size
(N=1256) including this age group found a moderate effect
size (d=.56; Auyeung et al., 2009). The EQ correlates with
performance measures of empathy and is unrelated to social
desirability (Lawrence, Shaw, Baker, Baron-Cohen, & David,
2004). The Chinese version of the Empathy Quotient-Child
(EQ-C; Auyeung et al., 2009) was used in this study. Parents
indicated how much they agreed (1-4) with 27 statements
(e.g., “My child gets upset at seeing others crying or in pain”)
(a=.81). Responses were scored 0, 1 or 2 depending on the
level of empathy (Auyeung et al., 2009). Higher scores (0-54)
indicate more empathy.

Aggression

Peer reports seem to show the largest gender difference in
physical aggression (d~0.80 across all ages), and self-reports
are rarely used for preschool children (Archer, 2004). Reports
from adults such as teachers and parents have sometimes been
used and show a gender difference in young children (e.g., Pas-
terski et al., 2007; Sanson, Prior, Smart, & Oberklaid, 1993).
Not many provided an effect size but Pasterski et al. (2007)
reported a d of 1.34 using a parent report. Thus, following Pas-
terski et al. (2007), parents completed a 17-item temperament
questionnaire (Zucker & Bradley, 1995) and a principal com-
ponents analysis (PCA) was performed. This yielded a two-
factor (aggression and activity level) solution explaining 42%
of the variance. Items were assigned to the factor for which the
loading was higher. A 5-item factor with an eigenvalue > 1 and
explaining 14% of the variance was used to measure aggression
(a=.85). The PCA results resembled Pasterski et al. (2007)
except that the item “My child likes rough-and-tumble play”
was assigned to the aggression factor. Two research assistants
translated and back-translated the scale into Chinese. Parents
indicated on a 5-point scale how much their child resembled
each statement.

Play Experience

Chinese children showed gender differences in play in obser-
vation at 5.83 years (Li & Wong, 2016, d~1.5) and in a
parental questionnaire that included items on games and toys
in 6-12-year-olds (Yu et al., 2010). Unlike most studies, we
assessed play using both standardized observation and parent
report to provide both objective behavioral data and data on
daily behavior. In the observation, 5 masculine toys (dart gun
involving targeting, blocks, toy vehicles, toy tools, transformer
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requiring configuration), 5 feminine toys (baby doll, dress-up
costume set, cooking toys, Barbie doll, makeup kit), and 5
gender-neutral toys (xylophone, book, drawing board, puz-
zle, toy animal) were selected based on adult perceptions and
actual child preferences (Blakemore & Centers, 2005; Pasterski
etal., 2005; Zosuls et al., 2009). Thirty-three adults also made
gender assignments for each toy. Their perception confirmed
the gender-typing of all toys except blocks: Masculine toys
were assigned “for boys” 67-91% of the time; feminine toys
were assigned “for girls” 70-100% of the time; gender-neutral
toys were assigned “gender-neutral” 80-97% of the time (ps
of all z tests <.05). Blocks were perceived as more “gender-
neutral” (64%) than “for boys” (36%) (z=3.35, p<.001), but
was included as a masculine toy because it is typically boy-
preferred (e.g., Pasterski et al., 2005). The toys were arranged
in a semi-circle in random order. The first 6 scorable minutes
of 8 min of recorded free play were coded for the number of
seconds the child played with each toy (purposeful interaction
with or without physical contact). Total play time with each
toy category (masculine, feminine, neutral) was calculated.
Reliability between two raters blind to the hypotheses was
high for masculine (r=1.00), feminine (r=.94), and neutral
toys (r=1.00). The total number of seconds for play with each
category was divided by 360 to derive the proportion of time
playing with each category to adjust for individual differences
in total play time (Pasterski et al., 2005; Zosuls et al., 2009).

Adapting from Serbin et al. (1990), parents reported the
frequency (1 =almost never, 5 =almost all the time) their
child played with each of the 15 types of toys used in the
observation task and the absolute number of each type of toys
at home. Because the reported absolute numbers of toys had
extreme values, the absolute number of each toy was rank-
transformed in SPSS by ranking the reported number against
that of other participants. Since there were 644 children in our
study, a child with an absolute number for a given toy that was
ranked as 644 had more of that toy relative to children with a
lower rank (e.g., 643). Reported frequency of play and rank-
transformed number of toys were then averaged within each
toy category, respectively. The types of masculine, feminine,
and neutral toys reported to be available were also calculated
(e.g.,if all 5 types of masculine toys were available, then the
score for “types of masculine toys at home” was 5).

Finally, PCAs combined observed play and parent-reported
play to derive composite scores of play. Observed masculine
play, reported frequency of masculine play, reported number
of masculine toys at home (rank-transformed), and reported
types of masculine toys at home were entered into a PCA using
direct oblimin rotation and requesting 1 factor. The same proce-
dure was repeated for feminine and neutral play. The observed
and reported play variables together explained 69%, 74%, and
48% of the variances of the composite masculine, feminine,
and gender-neutral play scores, respectively. All factors had
eigenvalues > 1.
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Parental Gender Socialization

Few well-structured measures exist to measure parents’ atti-
tudes about gender roles in their own children instead of gen-
eral gender-role attitudes. We adapted an exception, the Child
Gender Socialization scale (Blakemore & Hill, 2008). Parents
rated how negative or positive (1-7) they would feel if their
child engaged in certain activities, and how strongly they disa-
greed or agreed (1-7) that they would discourage cross-gender
characteristics in their child. The scale was translated and back-
translated into Chinese by two research assistants. The origi-
nal scale consists of 28 items, constituting 5 subscales and 1
filler scale. Only “Toys and Activities Stereotyped for Girls”
(CGS-G, 8 items, a=.89), “Toys and Activities Stereotyped for
Boys” (CGS-B, 7 items, a=.88), and “Disapproval of Other-
Gender Characteristics” (CGS-D, 2 items, a=.61) were ana-
lyzed because they have a clearer theoretical basis. These three
scales showed gender differences of ds~—1.42,0.49, and 0.64,
respectively, in parents of children 28 years old in Blakemore
and Hill (2008).

Results

To test for gender differences in play preferences, spatial and
social skills, and parental socialization, and to explore their
(in)consistency across SES, we conducted a series of Gen-
der X Income X Education ANOVAs. The focus was on the main
effect of gender, and whether it interacted with the two indica-
tors of SES. To test how well play correlated with children’s
skills, and to compare the role of play to that of parental gender

socialization, we conducted correlational analyses within each
gender (to avoid its confounding effect) between play and the
skills, and between parental gender socialization and the skills.
To reduce the number of analyses, we focused on the predicted
correlations, that is, the correlations of spatial skills to mascu-
line play and parental socialization of boy-typical activities,
the correlations of comforting and empathy to feminine play
and parental socialization for girl-typical activities, the correla-
tions of aggression to masculine play and parental socialization
for boy-typical activities, and the correlations of both spatial
and social skills to gender-neutral play. To reduce reliance on
normality, 1000 bootstrap samples (Efron & Tibshirani, 1993)
were requested in SPSS. Cohen’s ds are based on means (M)
and standard deviations (SD).

Gender Differences and Their (In)Consistency Across
SES (Fig. 1)

Spatial Skills

For mental transformation, there was a main effect of gen-
der, F(1, 627)=4.06, p=.044, r]; =.006, such that boys
(M =19.20, SD 5.29) scored higher than girls (M =18.29, SD
5.41), d=.17. A main effect of income was also found, F(2,
627)=4.50, p=.011, iyﬁ =.014. Bonferroni-corrected post
hoc tests showed that the high-income group (M =20.43, SD
5.61) outperformed the middle-income group (M =18.60, SD
5.27), p=.005, d= .34, bootstrapped CI 45 of M 4 (.46, 3.02),
and the low-income group (M =18.20, SD 5.21), p <.001,
d= .41, bootstrapped CI 45 of M ; (1.01, 3.43).

For targeting accuracy, there was a main effect of gender,
F(1,627)=6.61, p=.010, r]f, =.010. Boys’ targeting average
distance from the center (M = 168.82, SD 54.44) was shorter

Fig. 1 Magnitude of gender 3
differences. Positive effect 25
sizes indicate male advantage; 2 * %
negative effect sizes indicate 15
female advantage. MT mental ’ **
transformation, CGS-D parental ~ 1 -
disapproval of other-gender a: 05 N .
characteristic, CGS-G parental ) (0 | — [ —
socialization of toys and activi- 'g -0.5 - - T
ties stereotyped for girls, CGS-B Q -1 s s
parental socialization of toys 15
and activities stereotyped for ’ =x
boys. All except comforting and -2
CGS-D showed hypothesized -2.5
gender differences. Except for -3 **
the gender differences in mascu- 35
line play and CGS-B, no other \Y O 0% S o oS ) o b G )
gender differences interacted ‘h.‘@(‘be\\ @W& Q,«\Q&\ %%(cé\ .\&(\‘Q\ \'\(\“Q\ \vb\Q\ CC".D Cc’s Cc,%’
with SES (family income or ce,bfb Qc“\ ‘Nas
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*p<.05
**p<.01

@ Springer



Archives of Sexual Behavior

than girls’ (M =186.52, SD 58.40), d= .31, indicating higher
targeting accuracy of boys. There was no significant three-
way or two-way interaction between gender, income, and
education for either spatial skill.

Social Skills

There was no significant main effect or interaction between
gender, income, and education for the number of comforting
strategies children suggested. However, main effects of gen-
der, F(1, 627)=22.45, p<.001, nﬁ =.035, and income, F(2,
627)=3.79, p=.023, 175 =.012, were found for empathy. Girls
(M=31.86, SD 7.35) scored higher on the EQ-C than boys
(M=28.66,SD 7.43), d=—.43. Bonferroni-corrected post hoc
tests showed that the high-income group (M =31.89, SD 8.20)
scored higher than the middle-income group (M =29.62, SD
7.54), p=.014, d=.29, bootstrapped CI ¢5 of M (.57, 3.89),
and the low-income group (M =29.83, SD 7.14), p=.036,
d=.27, bootstrapped CI o5 of M 4 (.36, 3.68).

There was also a main effect of gender for aggression, F(1,
627)=30.17, p<.001, 17]2, =.046, with girls (M=1.44, SD .67)
being less aggressive than boys (M =1.81, SD .87), d=—.47.
No significant three-way or two-way interaction between gen-
der, income, and education was found for any indicators of
social skills.

Play Experience

For feminine play, there was a main effect of gender, F(1,
627)=862.53, p<.001, nf,: .579. Girls (M = .89, SD .59)
played with feminine toys more than boys (M =—.75, SD
57),d=—-2.83.

For masculine play, there were main effects of gender,
F(1, 627)=409.28, p <.001, T7§= .395, and income, F(2,
627)=17.97, p<.001, 1712,= .025. Boys (M =.63, SD .68)
played with masculine toys more than girls (M =—.74, SD
.78), d=1.88. Bonferroni-corrected post hoc tests showed
that, compared to the low-income group (M =—.18, SD
1.00), the high-income group (M =.15, SD .94), p <.001,
d=.34, bootstrapped CI 5 of M4 (—.55, —.11), and the
middle-income group (M =.09, SD 1.01), p<.001, d=.27,
bootstrapped CI 5 of M (—.43, —.09), engaged in more
masculine play. There was an interaction between gender
and education, F(2, 627)=4.63, p=.010, 7]’2,= .015. Bon-
ferroni-adjusted pairwise comparisons showed that, for
girls, the high-education group (M =— .47, SD .76) played
with masculine toys more than the middle-education group
(M=-.82,SD.73),p=.013,d=.47, and the low-education
group (M =-.90, SD .84), p=.017, d=.54. For boys, the
amount of masculine play did not differ across the low-, mid-
dle-, and high-education groups. The gender difference was
largest in the middle-education group (d =2.10), followed by
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the low-education group (d=1.78), and was smallest in the
high-education group (d=1.64).

For neutral play, a main effect of gender was found, F(1,
627)=8.61, p=.003, nﬁ =.014, with girls (M =.16, SD .95)
playing with neutral toys more than boys (M =— .14, SD
1.03), d=—.30. There were also main effects of income,
FQ2,627)=4.69, p=.010, 77]2, =.015, and education, F(2,
627)=6.29, p=.002, 17]2, =.020. Bonferroni-corrected post
hoc tests showed that the high-income group (M = .49, SD
.77) played with neutral toys more than the middle-income
group (M =.06, SD 1.00), p <.001, d= .48, bootstrapped
CI g5 of My (.24, .61), and the low-income group (M =—.30,
SD 1.00), p <.001, d=.89, bootstrapped CI o5 of M4 (.60,
.97). The middle-income group in turn engaged in more neu-
tral play than the low-income group, p <.001, d=.36, boot-
strapped CI g5 of M4 (.19, .52). Similarly, the high-education
group (M = .43, SD .80) engaged in more neutral play than
the middle-education group (M =—.04, SD .97), p <.001,
d=.53, bootstrapped CI ¢5 of My (.31, .61), and low-edu-
cation group (M =—.43, SD 1.07), p<.001, d=.91, boot-
strapped CI o5 of My (.65, 1.04), and the middle-education
group engaged in more neutral play than the low-education
group, p <.001, d=.38, bootstrapped CI g5 of M 4+ (.17, .59).
No significant three-way or two-way interaction between gen-
der, income, and education was found.

Parental Gender Socialization

There was no significant main effect or interaction between
gender, income, and education for CGS-D. A main effect
of gender was found for both CGS-G, F(1, 627) =207.66,
p<.001, nf, =.249, and CGS-B, F(1,627)=114.72, p<.001,
;7]2, =.155. Parents of girls (M =5.87, SD .73) were more posi-
tive about their child’s engagement in girl-typical activities
than were parents of boys (M =4.55, SD 1.02), d=-1.49,
whereas parents of boys (M =5.63, SD .79) were more posi-
tive than were parents of girls (M =4.77, SD 1.03) when their
child engaged in boy-typical activities, d =.94.

A gender X education interaction was found for CGS-B,
F(2,627)=4.26, p=.015, ’75 =.013. Bonferroni-adjusted
pairwise comparisons showed that parents of boys in the
high-education group (M =5.84, SD .71) were more posi-
tive than those in the low-education group (M =5.35, SD
.86), p=.015, d=.62. As for parents of girls, the attitudes
did not differ with education. The gender difference was larg-
est in the high-education group (d=1.25), followed by the
middle-education group (d=.85), and was smallest in the
low-education group (d=.70).
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Correlates of the Skills
Correlations Between Play and Skills

We tested whether spatial skills and masculine play were cor-
related. Mental transformation, but not targeting accuracy, cor-
related positively with masculine play in boys (¥[347]=.11,
p=.036, bootstrapped CI ¢5 [.00, .23]), but not in girls.

We next tested whether masculine play was correlated with
aggression while feminine play was correlated with comforting
and empathy. Aggression correlated positively with masculine
play in boys (r[347]=.14, p=.009, bootstrapped CI o5 [.02,
.24]). Unexpectedly, feminine play correlated negatively with
empathy (r[347]=-.19, p <.001, bootstrapped CI g5 [— .29,
—.08]) in boys. Comforting did not correlate with any type of
play, and girls’ social skills did not correlate with play, except
for a marginally significant correlation between empathy and
feminine play (+[293]=.11, p=.064).

Finally, we tested whether neutral play correlated with both
spatial and social skills. Neutral play correlated positively with
empathy in both boys (7[347]=.12, p=.024, bootstrapped
Cl 45 [.02, .22]) and girls (r[293] = .21, p <.001, bootstrapped
CI 45 [.09, .32]). It also correlated negatively with aggression
(r[293]=—.12, p=.041, bootstrapped CI o5 [— .26, .03]) in
girls. It did not correlate with spatial skills.

Correlations Between Parental Gender Socialization
and Skills

We tested whether CGS-B correlated with spatial skills and
whether CGS-G correlated with social skills. CGS-G corre-
lated positively with empathy in girls (#[293]=.15, p=.009,
bootstrapped CI 45 [.03, .27]). However, CGS-B (1[293]=.15,
p=.013, bootstrapped CI y5 [.03, .27]) correlated unexpect-
edly with worse targeting in girls. No other significant cor-
relations were found.

Discussion

To understand the generalizability of early gender differ-
ences across domains and cultures and to extend the study
of the developmental correlates of gender-typed play, we
examined a range of skills and experiences in a large sam-
ple of Chinese children aged 5 years. Included were some
measures of spatial and social skills, play experience, and
parental socialization for which gender differences have
frequently been reported in the literature on Western sam-
ples. We also examined how gender-typed play and parental
gender socialization related to the skills.

Our first aim was to test whether the hypothesized early
gender differences can be found in Chinese children. As

hypothesized, boys were better than girls in mental transfor-
mation and targeting accuracy, while girls were better in empa-
thy and lower in physical aggression. These differences were
consistent with prior studies of Western children on mental
transformation or rotation (Casey et al., 2008; Ehrlich et al.,
2006; Levine et al., 1999, 2005, 2012; Pruden et al., 2011), tar-
geting accuracy (Thomas & French, 1985), empathy (Auyeung
etal., 2009; Chapman et al., 2006; Escovar et al., 2016; Owen-
Anderson et al., 2008), and physical aggression (Archer, 2004;
Pasterski et al., 2007; Sanson et al., 1993). Comforting was the
only skill that did not show the hypothesized gender difference,
which may be surprising since other studies (e.g., Catherine &
Schonert-Reichl, 2011), including one on HK Chinese children
(Li & Wong, 2016), found a female advantage. The discrep-
ancy is possibly due to the children being older (Catherine &
Schonert-Reichl, 2011) or the paradigm more realistic (Li &
Wong, 2016) in prior studies.

On a composite of observed and parent-reported play, boys
and girls also differed on their preferences for masculine and
feminine toys, consistent with many studies (Etaugh & Liss,
1992; Pasterski et al., 2005; Serbin et al., 1990; Zosuls et al.,
2009), although caution should be taken on the generalizability
of such gender differences to all gender-typed toys. Our girls
also showed a preference for stereotypically neutral toys. The
finding that girls prefer neutral toys is not unprecedented and
may reflect girls’ more flexible preferences (Wood, Desmarais,
& Gugula, 2002). Parents’ reported socialization toward their
child’s behavior was also similar to that in prior studies. Like
U.S. parents (Blakemore & Hill, 2008), HK parents were more
positive with their girls engaging in girl-typical activities and
with their boys engaging in boy-typical activities, though they
were not more disapproving of their boys’ than their girls’ cross-
gender behavior.

It has been hypothesized that certain gender differences are
moderated by SES (Levine et al., 2005; Miller & Halpern, 2014;
Reardon et al., 2018). With a sample rather uniform in ethnicity
and urbanization, we found little support for this notion. There
were main effects of SES on the skills, with higher income
associated with better mental transformation and higher empa-
thy, consistent with the generally positive effect of high SES
(Conger et al., 2010). There were also main effects of SES on
play, with higher income associated with more masculine play,
and both higher income and higher parental education associ-
ated with more gender-neutral play. These main effects may
reflect the preference of higher SES parents for their children,
regardless of gender, to play with certain types of toys that differ
in nature; for example, neutral toys are more educational and
masculine toys are more risky (Blakemore & Centers, 2005).
The more important finding is that only two gender differ-
ences—those in masculine play and parental encouragement
of boy-typical activities—were moderated by SES, parental
education specifically.
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These gender X SES interactions seem only partially consist-
ent with the hypothesis that higher SES associates with larger
gender differences (Levine et al., 2005; Miller & Halpern,
2014); while the child gender difference in parental encourage-
ment of boy-typical activities increased with parental educa-
tion, the gender difference in children’s actual masculine play
was smallest in the high-education group. It should also be
noted that the hypothesis was often made in relation to skills,
but then no variables of skills and no other variables of play and
parental socialization showed gender differences moderated by
SES in this study. In fact, other studies also often found little
to no association between SES and gender differences (van
Langen et al., 2006; Verdine et al., 2014; Wai et al., 2009) or
gender-typing (Block, 1983; Endendijk et al., 2016; Leversen
et al., 2012; Nelson, 2005) across a variety of outcomes. Prior
research has pointed out that the prediction of gender X SES
interactions was based on a few small studies (Wai et al., 2009).
Our findings further suggest that gender differences in child
behavior, skills, and parental socialization may, in fact, be fairly
generalizable across the social strata. Whether this consist-
ency speaks to strong biological roots, uniform socialization
and learning experiences across SES, or both, requires further
investigation.

While some psychological phenomena may be universal,
this is not always the case (Gibbons, 2000; Heinrich et al.,
2010). Thus, the consistency in the gender differences across
arange of variables between the current sample and typical,
Western samples is noteworthy given how little is known
about gender development outside the West. Of course, the
current study does not show that any gender differences are
universal, nor does it exclude the possibility that the gender
differences may be larger or smaller if they were measured
differently. Indeed, to aid our purpose of examining gender-
differentiated development, we chose variables and measures
on the basis that they showed more consistent and larger
gender differences than some other measures in prior stud-
ies. Nevertheless, the high level of resemblance in gender-
typing between our study and other studies on similar-aged
children using similar measures adds credibility to the theory
that there are gender differences at an early age in outcomes
such as mental transformation, targeting accuracy, empathy,
aggression, play, and parental socialization, at least in an
industrialized society that resembles the West in many ways.

Although the findings speak to a high resemblance in gen-
der differences, at least in their direction, with those in West-
ern samples, they also indicate potential cultural differences.
Specifically, while the gender differences in play and parental
socialization were comparable in magnitude to those in prior
studies (e.g., Blakemore & Hill, 2008; Hines, 2010), those
in the spatial and social outcomes, even when significant,
appeared to be systematically smaller (ds: .17—.47) than those
in some prior studies using similar measures (for example,
cf. Levine et al., 2012 for mental transformation; cf. Thomas
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& French, 1985 for targeting accuracy; cf. Auyeung et al.,
2009 for empathy; cf. Pasterski et al., 2007 for aggression).
High consistency in direction but inconsistency in magnitude
has also been found in large cross-cultural studies of gender
differences (Guiso et al., 2008; Lippa et al., 2010; Stoet &
Geary, 2013). Future studies may include a concurrent com-
parison group from the West to examine whether the smaller
gender differences in childhood spatial and social skills in
the Chinese sample may be the result of cultural-specific
practices. For example, Chinese character writing may reduce
the gender gap in spatial skills (Sakamoto & Spiers, 2013).

Our second aim was to expand the understanding of the rela-
tions between gender-typed play and spatial and social skills, a
topic that has been extensively discussed but on which empirical
research is limited. The first question was whether spatial skills
would correlate positively with masculine play (Liben et al.,
2018). Play with masculine toys is suggested to offer children
spatial training and promote spatial skills because masculine
toys often involve construction (Blakemore & Centers, 2005)
and require children to identify spatial relations and manipulate
objects to different orientations (Casey et al., 2008). Consistent
with the hypothesis, masculine play associated with better men-
tal transformation skill in boys. However, the same association
was not found in girls. While some studies have found an asso-
ciation between masculine or spatial play and spatial skills in
both males and females (e.g., Jirout & Newcombe, 2015; Serbin
etal., 1990), some have found the association only in boys (e.g.,
Connor & Serbin, 1977). Even when they play with the same
toys, the quality of play (Levine et al., 2012) and their playmates
(Ruble et al., 2006) may differ for boys and girls, so one possible
reason why masculine play did not correlate significantly with
spatial skills as strongly in girls may be that when they play
with masculine toys, they play in a less spatial way. Although
targeting accuracy is a gender-differentiated and highly spatial
skill, it did not correlate significantly with masculine play. This
is the first study to test targeting accuracy as a correlate of play
and prior studies that included multiple spatial tasks (such as
mental rotation, WLT, EFT, and Block Design) have also found
the correlations to be non-generalizable (e.g., Connor & Ser-
bin, 1977; Robert & Heroux, 2004; Sprafkin et al., 1983), so
this null finding is not surprising and warrants further study.
However, it is also possible that the role of play behavior will
not appear until later in development.

The second question was whether empathy and comforting
would correlate positively with feminine play and aggression
would correlate positively with masculine play (Murnen, 2018).
Masculine toys, such as action figures and weapons, model and
foster the emulation of aggressive acts. Along this line, physi-
cal aggression in boys, such as getting into fights and rough-
and-tumble play, correlated positively with masculine play,
validating adults’ perceptions (Blakemore & Centers, 2005)
and observations (Hellendoorn & Harinck, 1997; Watson &
Peng, 1992) indicating the aggressive nature of masculine toys.
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Feminine toys seem to be more nurturing and domestically
oriented (Blakemore & Centers, 2005), encouraging caretaking
and nurturing behavior while children play (Caldera & Sciar-
affa, 1998). However, the hypothesis concerning empathy and
comforting was not supported perhaps except for a marginally
significant positive correlation between empathy and feminine
play in girls. These findings contradict the positive correlation
between girls’ feminine play and comforting skill (Li & Wong,
2016), which may again be related to the lack of a gender differ-
ence of the current comforting task. These findings fail to sup-
port the hypothesis and perception that feminine toys promote
nurturance and domestic skills (e.g., Blakemore & Centers,
2005; Caldera & Sciaraffa, 1998). However, it should be noted
that only this study and one prior study (Li & Wong, 2016)
have directly tested empathy and comforting as correlates of
feminine toys. Given the young age of the child participants, it
is possible that feminine toys would promote social skills only
when children are old enough to focus on the nurturing and
perspective-taking aspects rather than some other aspects (e.g.,
appearance) of these toys.

Lastly, we asked whether gender-neutral play would cor-
relate positively with both spatial and social outcomes. Little
attention has been paid to the role of gender-neutral toys,
but adults perceive neutral toys, more than strongly gender-
typed toys, as educational and likely to foster a wide range
of skills (Blakemore & Centers, 2005). Results suggested
that gender-neutral play may be more beneficial, at least for
social development, than either masculine or feminine play.
Empathy in boys and girls, and reduced aggression in girls,
all correlated with more neutral play. Similarly, in Li and
Wong (2016), boys’ comforting skill correlated with gender-
neutral play but not feminine play. These findings coincided
with the perception that gender-neutral toys support opti-
mal development, although the perception that they support
learning of diverse types of skills (Blakemore & Centers,
2005) awaits further examination. Nevertheless, the finding
that play with gender-neutral toys was associated with better
social outcomes and no undesirable outcomes (such as higher
aggression) suggests that neutral toys may be considered as
an avenue for social skills intervention, especially because
boys’ avoidance of cross-gender activities (Doering, Zucker,
Bradley, & Maclntyre, 1989; Ruble et al., 2006) may make it
difficult to encourage them to play with feminine toys.

The importance of play stood out particularly as parental
gender socialization showed very few significant correlations
with child outcomes. Girls whose parents were more posi-
tive about girl-typical activities had better empathy, but girls
whose parents were more positive about boy-typical activities
had unexpectedly worse targeting accuracy. There were no
other significant correlations, which is consistent with prior
studies. For example, parental gender schemas correlated
weakly with children’s gender cognitions and minimally with
children’s gender-related interests (Tenenbaum & Leaper,

2002). Similarly, parents’ gender-typed attributes and atti-
tudes correlated with children’s stereotype knowledge and
attitude, but minimally with children’s actual behavior or
interests (Turner & Gervai, 1995). Parental socialization is
multi-dimensional (Turner & Gervai, 1995), so these find-
ings did not rule out relations with other forms of parental
socialization, but they suggested that, for spatial and social
skills, parental attitude toward gender-typed activities is less
relevant than children’s actual engagement in activities that
may promote those skills, such as play.

Opverall, the correlations substantiated the use of masculine
toys as a potential intervention tool for encouraging spatial
skills at least for boys and additionally suggested that neutral
play may be a useful tool for encouraging social skills for both
boys and girls. The correlations (.11-.21) were small to moder-
ate (Cohen, 1988) but are common in psychological research
(Hemphill, 2003) and in prior studies relating play to spatial
skills (e.g., Oostermeijer et al., 2014; Robert & Heroux, 2004).
Statistically small effects should not be overlooked because they
may have important real-life significance (Hemphill, 2003).
Finding hypothesized correlations between play and certain
skills in a Chinese sample is important, given that conceptual
replication of any effect is especially strong when performed
across different cultures (Crandall & Sherman, 2016).

Strengths and Limitations

The play measure improved on prior studies (e.g., Caldera &
Sciaraffa, 1998; Pasterski et al., 2005; Serbin et al., 1990) by
incorporating multiple methods and a range of toys. Although
the toys can also be categorized by nature (e.g., spatial or non-
spatial) (Jirout & Newcombe, 2015; Levine et al., 1999), cat-
egorization based on gender-typing is more appropriate given
our focus on gender differences and the relations between
domains of gender-typing. Also, to ensure that the masculine
toys were more spatial, all had a strong spatial element and
the only non-masculine toy with a clear spatial element was
puzzles. Thus, post hoc analysis with play categorized by spa-
tial nature (combining puzzles with masculine toys) did not
change the main conclusions. While the current study focused
on toy categories, future studies may explore the effects of spe-
cific toys, particularly in the gender-neutral category, on skills
development, because even toys in the same category may dif-
fer in their dominant affordances (e.g., puzzles may be more
spatial, while plush toys may be more nurturing). In addition
to the frequency, future research may also explore the role of
the quality of the play (Levine et al., 2012) and the presence
of peers given that peer influence is strong even in preschool
and same-gender peers tend to increase gender-typed behavior
(Martin & Fabes, 2001).

Although we found fewer significant correlations between
play and the outcomes than expected, several methodologi-
cal considerations suggest that our study may offer a more
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stringent test for the relations between gender-typed play and
gender-typed skills than some other studies. All except one of
the skill measures showed expected gender differences; play
was assessed using a standardized observation that offered an
objective snapshot of children’s preferences in combination
with parents’ report of the child’s daily preferences. However,
the restricted age range means we cannot generalize the conclu-
sions to other ages. It is possible that certain benefits of toys
are not fully reaped until children are developmentally ready.
Also, although the findings increase the confidence that cur-
rent theories about early gender development apply outside the
West, studies encompassing more cultures will be needed to
draw a more definitive conclusion.

In an attempt to be comprehensive, this study tested mul-
tiple outcomes. The rate of Type I error increases with the
number of analyses. Although most of the significant findings
were as hypothesized, two findings were unexpected (femi-
nine play correlated with lower empathy in boys and CGS-B
correlated with lower targeting accuracy in girls) and should
be viewed with caution. The correlations also do not offer
causal evidence. The majority of past studies on the corre-
lates of play employed cross-sectional designs and some indi-
rectly assessed them by asking adults what they think differ-
ent toys can do. We know of only one experimental study that
is pertinent to causal relations between gender-typed play and
skills in typically developing children (Sprafkin et al., 1983).
By providing a relatively comprehensive test of the correlates
of play, the current correlational findings may be useful in
guiding future longitudinal and experimental studies.

Conclusion

The generalizability of existing knowledge of early gender dif-
ferences has been restricted by the reliance on Western samples.
The study of the correlates of gender-typing in non-Western
cultures is even scarcer. Using multiple measures of social and
spatial outcomes, play, and parental socialization that have been
found to be gender-typed in the West, we found that the gender
differences were remarkably similar in pattern, though perhaps
different in magnitude, between HK Chinese children and chil-
dren from prior studies. Also, the gender differences were to a
large extent consistent across SES, suggesting that interventions
that aim at reducing gender gaps in early childhood, at least for
the outcomes assessed, are equally relevant to children from
different socioeconomic backgrounds.

Inferior performance in certain abilities than the other gen-
der may be due, in part, to insufficient experience that offers
suitable practice (Levine et al., 2012; Serbin et al., 1990). For
young children, a likely and enjoyable source of practice is
play. Therefore, researchers advocate to narrow gender gaps
in development by narrowing gender gaps in play (e.g., Casey
et al., 2008; Levine et al., 2012; Sprafkin et al., 1983). Our
study extended the empirical database of the literature of

@ Springer

gender-typed play by showing that masculine play correlated
with mental transformation and aggression in boys and that
gender-neutral play correlated with empathy in both boys and
girls as young as 5 years old. These findings suggest that much
of the existing knowledge about the pattern of early gender
development may be generalizable at least to other industrial-
ized cultures. These findings also provide conceptual replica-
tion, and extension, of the hypothesized correlates of gender-
typed play outside the West. Lastly, given that information on
the significance and magnitude of specific developmental out-
comes is often an important consideration in the study of the
correlates of gender-typing, the findings will likely facilitate
research on early gender development, particularly those that
rely on cognate samples.
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