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Abstract
There are significant gender differences in both play behavior and occupational interests. Play has been regarded as an important 
medium for development of skills and personal characteristics. Play may also influence subsequent preferences through social 
and cognitive processes involved in gender development. The present study investigated the association between gender-typed 
play behavior in early childhood and gender-typed occupational interests in early adolescence. Participants were drawn from a 
British longitudinal population study, the Avon Longitudinal Study of Parents and Children. Participants were recruited based 
on their parent-reported gender-typed play behavior assessed at age 3.5 years. There were 66 masculine boys and 61 masculine 
girls, 82 feminine boys and 69 feminine girls, and 55 randomly selected control boys and 67 randomly selected control girls. 
At age 13 years, the participants were administered a questionnaire assessing their interest in gender-typed occupations. It 
was found that masculine children showed significantly more interest in male-typical occupations than did control or femi-
nine children. Compared with control children, feminine children had marginally significantly lower interest in male-typical 
jobs. Masculine children also had significantly lower interest in female-typical jobs than did control or feminine children. 
The associations were not moderated by gender and were observed after taking into account sociodemographic background, 
parental occupations, and academic performance. The degree of gender-typed play shown by preschoolers can predict their 
occupational interests 10 years later following transition into adolescence. Childhood gender-typed play has occupational 
implications that transcend developmental stages.
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Introduction

Average gender differences in preferences for certain toys 
emerge by the end of the first year of life (Alexander et al., 
2009; Jadva et al., 2010; Lauer et al., 2018). Girls prefer 
domestic toys and dolls, whereas boys prefer toy vehicles and 
weapons (Davis & Hines, 2020; O’Brien & Huston, 1985; 
Pasterski et al., 2005; Ruble et al., 2006). In addition, gender-
segregated play is commonly observed among toddlers and 
older children (Maccoby & Jacklin, 1987). Boys and girls 

play more frequently with peers of their own gender than of 
the other gender (Maccoby, 1998). There are also average dif-
ferences in boys’ and girls’ play styles. Girls engage in verbal 
and nurturant styles of play, while boys play in a more active 
and physical fashion (Maccoby, 1998; Pasterski et al., 2011).

Gender differences are also evident in occupations and 
occupational interests. Across the globe, women represented 
only 27% of all national parliamentarians in 2017 (Inter-Par-
liamentary Union, 2018). In the UK, only 23% of the Sci-
ence, Technology, Engineering, and Mathematics (STEM) 
workforce were women in 2017 (WISE, 2017). By contrast, 
72% of school teachers, 86% of nurses, and 92% of secretaries 
were women in the UK in 2017 (UK Office for National Sta-
tistics, 2017). Gender differences in occupations are reflected 
in individuals’ occupational interests. Gender-typed occupa-
tional interests have been found in preschoolers, school-aged 
children, adolescents, and adults (Hilliard & Liben, 2010; 
Lamb et al., 2009; Liben & Bigler, 2002; Weisgram et al., 
2010). For example, starting from the preschool years, girls 
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are more interested in becoming cheerleaders, nurses, florists, 
and hairstylists, whereas boys are more interested in becom-
ing scientists, police officers, ship captains, and computer 
engineers (Hilliard & Liben, 2010; Lamb et al., 2009; Liben 
& Bigler, 2002; Weisgram et al., 2010).

Play has been proposed as an important daily medium for 
children to learn and practice knowledge and roles (Cherney 
& London, 2006; Miller, 1987; Weisgram & Dinella, 2018). 
Qualitative differences of male- and female-typical play may 
contribute to the development of differential personal charac-
teristics and skills associated with male- and female-typical 
occupations. Male-typical occupations tend to be realistic, 
risky, and things-oriented and female-typical occupations 
tend to involve fashion, children, and helping others (Lippa, 
1998, 2005). Similarly, male-typical play is perceived as 
more competitive, risky, and involving more construction 
and female-typical play is perceived as having a stronger 
focus on physical appearance, nurturance, and domestic skills 
(Blakemore & Centers, 2005). In addition, it has been argued 
that strong visuospatial skills are important for success in cer-
tain male-typical jobs such as those in the STEM fields (Shea 
et al., 2001; Sorby & Baartmans, 2000) and empathy and 
social skills have been associated with caring occupations 
that are female-typical (Mercer & Reynolds, 2002; Reynolds 
& Scott, 1999). Research has shown that these cognitive and 
social skills are malleable and can be improved by training 
(Brunero et al., 2010; Satterfield & Hughes, 2007; Uttal et al., 
2013). It has been proposed that male-typical play may elicit 
more spatial activities and female-typical play may elicit 
more nurturing behavior (Cherney & London, 2006; Miller, 
1987). It has also been found that children who engage in 
more female-typical play show better comforting skills (Li & 
Wong, 2016) and children who engage in more male-typical 
play show better visuospatial skills (Jirout & Newcombe, 
2015).

In addition to personal characteristics and skills, play 
may influence subsequent occupational interests via cogni-
tive and social mechanisms involved in gender development. 
Cognitive perspectives suggest that children’s decisions to 
approach or avoid a gender-related activity are dependent on 
their knowledge of what is male-typical and female-typical, 
as well as their self-identification as boys or girls (Martin 
& Halverson, 1981; Martin et al., 2002). One key aspect 
of gender identity is self-perceived gender typicality and 
individuals may base their self-perceived gender typicality 
on their own gender-typed behavior (Egan & Perry, 2001). 
Children who engage in behavior more typical of their own 
gender show higher levels of self-perceived gender typical-
ity than those who engage in behavior that is less typical 
of their own gender (Egan & Perry, 2001). According to 
theories focusing on the role of gender schemata, such as 
the gender schema theory (Bem, 1981; Martin & Halverson, 
1981), children with high levels of gender-typed behavior and 

self-perceived gender typicality may maintain gender-typed 
preferences through acquiring gender-related information 
and assimilating such information into one’s self-concept, 
whereas children who are less gender-typed may possess a 
more flexible gender schema system. Similarly, the dual-
pathway model proposes that children may use their gender 
schemata as a filter to assess whether an event is gender sali-
ent (i.e., gender salience filter) before making a decision on 
whether they want to engage with the event (Liben & Bigler, 
2002). Gender-typed play may provide a platform for children 
to acquire and reinforce gender schemata, which may affect 
their subsequent preferences.

Social and sociocognitive perspectives suggest that chil-
dren can construct their own social environments by choice 
of playmates and that children model peers in their environ-
ments to shape subsequent gender development (Bussey & 
Bandura, 1999; Maccoby, 1998). Notably, children do not 
only select playmates based on peers’ gender, but also peers’ 
similarities to themselves in terms of levels of gender-typed 
activities (Martin et al., 2013). Peers might also enforce gen-
der norms (Xiao et al., 2019). Taken together, it is possible 
that childhood gender-typed play behavior contributes to 
the development of gender-related identity, schema, envi-
ronment, and socialization, which in turn shape subsequent 
gender-typed occupational interests. For example, boys and 
girls having relatively high levels of male-typical play behav-
ior may perceive themselves as more male-typical, interact 
more often with male-typical peers, and seek male-typical 
experiences, resulting in some continuity of male-typical 
behavior and preferences across developmental stages.

The present study aimed to investigate whether preschool 
gender-typed play behavior predicts gender-typed occupa-
tional interests in adolescence. Contemporaneous research 
has shown that gender-typed play and occupational interests 
are related in preschool and school-aged children (Coyle & 
Liben, 2016; Lamb et al., 2009; Weisgram et al., 2010), but 
there is a lack of longitudinal research examining the associa-
tion across developmental stages. In the present study, partic-
ipants were drawn from the Avon Longitudinal Study of Par-
ents and Children (ALSPAC). The ALSPAC is a longitudinal 
population study in England that employed the Pre-School 
Activities Inventory (PSAI; Golombok & Rust, 1993a, b) to 
measure gender-typed play behavior. Based on PSAI scores at 
age 3.5 years, subsamples of masculine boys and girls, femi-
nine boys and girls, and randomly selected control boys and 
girls were recruited. At age 13 years, the selected individuals 
were asked to complete the occupations subscale of the Chil-
dren’s Occupations, Activities, and Traits-Personal Measure 
(COAT-PM; Liben & Bigler, 2002). This subscale measures 
adolescents’ interest in male-typical and female-typical occu-
pations. It was hypothesized that masculine children at age 
3.5 years would show more interest in male-typical occupa-
tions and less interest in female-typical occupations at age 
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13 years in comparison with control children and feminine 
children. It was also hypothesized that feminine children at 
age 3.5 years would show less interest in male-typical occu-
pations and more interest in female-typical occupations at 
age 13 years in comparison with control children and mascu-
line children. Since prior contemporaneous research did not 
report any gender-specific effects on the relationship between 
gender-typed play and gender-typed occupational interests 
(e.g., Liben & Bigler, 2002), no interactions with gender were 
hypothesized.

Method

Participants and Procedure

The participants were drawn from the ALSPAC, a longitudi-
nal population study in the UK, with over 14,000 mothers and 
their children enrolled prenatally (Boyd et al., 2013; Fraser 
et al., 2013). The ALSPAC enrolled pregnant women who 
lived within Avon, a geographically defined area in South-
west England, and had expected delivery dates between April 
1, 1991, and December 31, 1992 (Boyd et al., 2013).

Due to practical constraints, it was not possible for 
the current study to follow up all the participants from 
the entire ALSPAC. Using gender-typed play behavior 
assessed at age 3.5 years, the current study selected and 
followed up a subsample of the children at age 13 years. 
Six groups of children were selected at age 3.5 years, 
including boys (n = 122) and girls (n = 111) with relatively 
masculine scores (masculine children), boys (n = 110) 
and girls (n = 109) with relatively feminine scores (femi-
nine children), and randomly selected boys (n = 99) and 
girls (n = 108) (control children). In the current study, 66 
masculine boys and 61 masculine girls, 82 feminine boys 
and 69 feminine girls, and 55 control boys and 67 control 
girls completed the occupational interests measure at age 

13 years, representing 61% of the sample selected at age 
3.5 years. The participation rate in the current study was 
slightly higher than that in the entire ASLPAC (54% of 
all adolescents continued to participate in other aspects of 
ALSPAC at age 13 years). In terms of withdrawal, there 
were no significant differences among groups of girls, or 
between control and masculine boys, but feminine boys 
were significantly more likely to participate at age 13 years 
than control or masculine boys. There was no significant 
difference between boys and girls in the distribution of 
membership across the masculine, feminine, and control 
groups. To be classified as masculine or feminine, the chil-
dren had to have PSAI scores that were at least 1 SD from 
the standardized norms for their own gender. The control 
children were randomly selected from the rest of the study 
population. Mean PSAI scores for the control children were 
close to means of the standardized population norms for 
their own gender in the original PSAI study (Golombok 
& Rust, 1993a, b), suggesting that control boys’ and girls’ 
gender-typed play behavior was in line with the average of 
the general population. Within each gender, there was no 
overlap in the ranges of PSAI scores across the masculine, 
control, and feminine groups. Descriptive statistics of PSAI 
scores for all of the groups are shown in Table 1.

The current age 13 sample was representative of the 
geographic area of Avon and diverse in socioeconomic 
background. With regard to ethnicity, around 96% of the 
children were Caucasian. In terms of paternal occupation, 
around 50% of the sample was professional/managerial 
and around 50% was skilled/partly skilled/unskilled. In 
terms of maternal occupation, around 40% of the sample 
was professional/managerial and around 60% was skilled/
partly/skilled/unskilled. Ethical approval for the study was 
obtained from the ALSPAC Ethics and Law Committee 
and the Local Research Ethics Committees. Please note 
that the study Web site contains details of all the data that 
are available through a searchable data dictionary (http://​
www.​bris.​ac.​uk/​alspac/).

Table 1   Descriptive statistics of the Pre-School Activities Inventory (PSAI) scores and the Occupations subscale of the Children’s Occupations, 
Activities, and Traits-Personal Measure (COAT-PM) scores within each gender and each childhood gender-typed play behavior group

The standardized norm of the PSAI is M = 60, SD = 10 for boys and M = 40, SD = 10 for girls (Golombok & Rust, 1993a, b)

Boys
n = 203

Girls
n = 197

Masculine 
boys
n = 66

Control boys
n = 55

Feminine boys
n = 82

Masculine 
girls
n = 61

Control girls
n = 67

Feminine girls
n = 69

M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)

PSAI 60.59 (16.38) 35.59 (17.12) 80.70 (4.60) 61.21 (5.96) 43.98 (4.44) 56.80 (4.76) 35.31 (7.72) 17.12 (4.14)
Male-typical 

occupations
0.25 (0.27) − 0.19 (0.23) 0.34(0.24) 0.26 (0.26) 0.18 (0.29) − 0.15 (0.21) − 0.20 (0.23) − 0.21 (0.25)

Female-typical 
occupations

− 0.33 (0.21) 0.14 (0.26) − 0.39 (0.22) − 0.32 (0.22) − 0.28 (0.20) 0.05 (0.23) 0.16 (0.25) 0.19 (0.27)

http://www.bris.ac.uk/alspac/
http://www.bris.ac.uk/alspac/
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Measures

Preschool Gender‑Typed Play Behavior

At age 3.5 years, parents completed the Pre-School Activities 
Inventory (PSAI; Golombok & Rust, 1993a, b). The meas-
ure contains a list of 24 items addressing levels of gender-
typed play behavior exhibited by children (e.g., playing with 
dolls, guns, and swords; playing with girls; pretending to be 
a female character; enjoying rough-and-tumble play). Parents 
were asked to report on their children’s behavior on a five-
point Likert scale. Each item has a score of 1 to 5, represent-
ing the response categories “never,” “hardly ever,” “some-
times,” “often,” and “very often.” There are 12 male-typical 
items and 12 female-typical items. Using the standard scoring 
formula, the female-typical items were reversed scored and 
pseudo T-scores were generated; higher PSAI scores indi-
cate more male-typical and less female-typical play behavior, 
whereas lower PSAI scores indicate more female-typical and 
less male-typical play behavior (Golombok & Rust, 1993a):

The PSAI was psychometrically constructed and vali-
dated in children aged 2 to 6 years to measure gender-typed 
play as a single trait. In the standardization sample, internal 
consistency was .88 and test–retest reliability was .84, and 
factor analysis supported a one-factor model (Golombok & 
Rust, 1993a). In the current sample, internal consistency 
was high (.94) and confirmatory factor analysis with resid-
ual covariance allowed testing the one-factor model showed 
adequate model fit, χ2(207) = 543.47, p < .001, CFI = .94, 
RMSEA = .06 [.06, .07]. The PSAI contains an item assess-
ing play behavior that involves a male-typical occupation. 
Given that scoring with and without the occupation item gen-
erated almost identical scores in the current sample (r = 0.99) 
and that analyses based on scoring without the occupation 
item did not change the results or conclusions of the current 
study, the standard scoring method based on all the items 
was used.

Adolescent Gender‑Typed Occupational Interests

At age 13 years, participants were administered the occu-
pations form of the Children’s Occupations, Activities, and 
Traits-Personal Measure Short Form (COAT-PM; Liben & 
Bigler, 2002). The measure contains a list of ten male-typ-
ical occupations (e.g., architect, banker, computer builder, 
scientist, ship captain) and ten female-typical occupations 
(e.g., florist, hair stylist, jewelry maker, nurse, secretary). 
Participants were asked how much they would want to do 
each job on a four-point Likert scale. Each item has a score of 

Score = 48.25 + 1.1 × (the sumof “male” items

−sum of “female” items).

1 to 4, representing the response categories “not at all,” “not 
much,” “some,” and “very much.” In accordance with prior 
research on gender-typed occupational interests (e.g., Dinella 
et al., 2014; Lippa, 2010), ipsatization was applied to cor-
rect for an elevated response set (tendency for individuals to 
show interest in many or few occupations); individuals’ mean 
scores of all items were subtracted from scores of each item. 
Summary scores for the two subscales were then computed 
by averaging ipsatized item scores. Higher scores indicate 
higher levels of interest. The measure was psychometrically 
constructed and validated in children aged 11–13 years. 
In the standardization sample, internal consistencies were 
.78 and .82 and test–retest reliabilities were .73 and .82 for 
the male-typical and female-typical occupations subscales, 
respectively (Liben & Bigler, 2002). In the current sample, 
internal consistencies were .73 for male-typical occupation 
items and .78 for female-typical occupation items.

Control Variables

Eight sociodemographic variables were considered: (1) 
maternal age at delivery; (2) maternal education; (3) family 
income; (4) mother’s occupation; (5) father’s occupation; (6) 
number of sisters; (7) number of brothers; and (8) academic 
performance. There were five levels for both maternal edu-
cation and family income, with 5 being the highest (mater-
nal education: university degree; family income: > £400 per 
week) and 1 being the lowest (maternal education: Certifi-
cate of Secondary Education (CSE); family income: £100 
per week). There were four levels for occupations, with 4 
being the highest (professional/managerial) and 1 being the 
lowest (partly skilled or unskilled). Academic performance 
was assessed on a five-point scale via both parent reports 
(5 = much above average; 1 = much below average) and child 
reports (5 = much better than other kids; 1 = much worse than 
other kids).

Results

Initial Analyses

None of the variables had any outliers (z =  ± 3.29), except 
that there were two outliers in the number of sisters. The two 
extreme values were winsorized. All variables were normally 
distributed (skewness =  ± 1).

Independent samples t-tests and Cohen’s d statistic were 
used to assess the significance and magnitude of gender differ-
ences in COAT-PM scores. Positive d values indicate stronger 
interest shown by boys, and negative values indicate stronger 
interest shown by girls. There were significant gender differ-
ences for male-typical occupations, t(398) = 17.52, p < .001, 
d = 1.75, and female-typical occupations, t(398) =  − 19.81, 
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p < .001, d = − 1.98. Descriptive statistics of COAT-PM 
scores for different groups are shown in Table 1.

Associations between COAT-PM scores and control vari-
ables were examined using Pearson’s correlation analyses. 
These correlations are shown in Table 2. Control variables 
that had a significant correlation with COAT-PM scores were 
subsequently included in analyses of covariance (ANCO-
VAs) as covariates. For male-typical occupational interests, 
maternal education, maternal occupation, and self-reported 
academic performance were included as covariates. For 
female-typical occupational interests, maternal age at deliv-
ery, maternal education, maternal occupation, and self-
reported academic performance were included as covariates. 
There were no significant correlations between occupational 
interests and other control variables, such as paternal occu-
pation or the number of brothers or sisters, and thus, these 
other variables were not included as covariates in subsequent 
analyses.

Preschool Gender‑Typed Play Behavior 
and Adolescent Occupational Interests

A series of 2 (Gender) × 3 (Preschool Gender-Typed Play 
Behavior) ANCOVAs were conducted to examine whether 
masculine, feminine, and control children, grouped based 
on their gender-typed play at age 3.5 years, differed in 
COAT-PM scores at age 13 years. Effect sizes of the main 
effects, interactions, and covariates were calculated using 
the η2 statistic, which indicates the percentage of variance 
explained. Simple contrasts were conducted to follow up 
any main effects of preschool gender-typed play behavior to 
determine whether there were differences between masculine 
and control children, between feminine and control children, 
and between masculine and feminine children. Magnitudes 
of these pairwise gender-typed play group differences were 
calculated using the Cohen’s d statistic.

Male‑Typical Occupations

A significant effect of gender was found, F(1, 354) = 295.32, 
p < .001, η2 = .46, such that boys scored higher than girls. 
There was also a significant effect of preschool gender-typed 
play, F(2, 354) = 7.24, p < .01, η2 = .04. Simple contrasts 
showed that masculine children had significantly higher 
scores than control children, p < .05, d = 0.27, and feminine 
children, p < .001, d = 0.47. Control children had higher 
scores than feminine children, and this difference approached 
statistical significance, p < .10, d = 0.22. The interaction 
between preschool gender-typed play behavior and gen-
der was not significant, F(1, 354) = 2.46, p = .10, η2 = .01. 
Two covariates were significant: maternal occupation: F(1, 
354) = 4.26, p < .05, η2 = .01, and self-reported academic 
performance: F(1, 354) = 11.03, p < .01, η2 = .03, suggest-
ing higher scores in children whose mothers had higher-status 
jobs and in children with higher self-reported academic per-
formance. The third covariate was nonsignificant: maternal 
education: F(1, 354) = 0.23, p = .63, η2 < .01.

Female‑Typical Occupations

A significant effect of gender was found, F(1, 353) = 363.74, 
p < .001, η2 = 0.51, with girls scoring higher than boys. There 
was also a significant effect of preschool gender-typed play, 
F(2, 353) = 11.82, p < .001, η2 = .06. Simple contrasts showed 
that masculine children had significantly lower scores than 
control children, p < .01, d = 0.45, and feminine children, 
p < .001, d = 0.62. Control children had lower scores than 
feminine children, although the difference was not statisti-
cally significant, p = .20, d = 0.16. The interaction between 
preschool gender-typed play behavior and gender was not sig-
nificant, F(2, 353) = 0.11, p = .90, η2 < .01. Most of the covar-
iates were significant: maternal education, F(1, 353) = 3.96, 
p < .05, η2 = .01; maternal occupation, F(1, 353) = 5.47, 
p < .05, η2 = .02; and self-reported academic performance: 
F(1, 353) = 11.51, p < .01, η2 = .03, suggesting higher scores 

Table 2   Correlations between 
control variables and scores 
on the Occupations subscale 
of the Children’s Occupations, 
Activities, and Traits-Personal 
Measure (COAT-PM)

*p < .05; **p < .01; ***p < .001

Male-typical occupations Female-typical 
occupations

Maternal age at delivery (n = 400) .05 − .10*
Maternal education (n = 391) .11* − .18***
Family income (n = 346) − .01 .04
Maternal occupation (n = 373) .11* − .15**
Paternal occupation (n = 345) .05 − .06
Number of sisters (n = 400) .01 − .02
Number of brothers (n = 400) .01 .01
Self-reported academic performance (n = 397) .10* − 11*
Parent-reported academic performance (n = 398) − .04 − .02
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in children whose mothers had lower levels of education qual-
ifications and lower-status jobs and in children with lower 
self-reported academic performance. Maternal age at deliv-
ery was not significant, F(1, 353) = 0.33, p = .57, η2 < .01.

Discussion

The present study found that preschool gender-typed play 
at age 3.5 years predicted subsequent gender-typed occupa-
tional interests in adolescence at age 13 years. There were 
significant gender differences in interest in male-typical 
and female-typical occupations in the expected directions. 
As hypothesized, there were significant group differences 
in interest in male-typical and female-typical occupations 
among children grouped as masculine, feminine, and con-
trol according to their preschool gender-typed play. Specifi-
cally, masculine children showed significantly more interest 
in male-typical occupations than did control or feminine 
children. Masculine children also showed significantly less 
interest in female-typical occupations than did control or 
feminine children. Compared with control children, femi-
nine children had marginally significantly lower interest in 
male-typical occupations. Feminine children had more inter-
est in female-typical occupations than did control children, 
but the difference was not statistically significant. Although 
not all the pairwise group comparisons based on preschool 
gender-typed play reached the conventional level of statisti-
cal significance, the trend for both male-typical and female-
typical occupational interests across the groups was in line 
with the prediction. In addition, by Cohen’s criteria, some of 
the group differences were of a medium magnitude and the 
smallest group difference approached the small effect range. 
Furthermore, these 10-year longitudinal associations were 
observed after taking into account a range of sociodemo-
graphic variables, such as maternal age at delivery, parental 
education and occupation, and academic performance. While 
preschool gender-typed play did not explain as much variance 
in occupational interests as did gender, play accounted for 
more variance than did any of the sociodemographic con-
trol variables. There was no interaction between preschool 
gender-typed play and gender in predicting interest in male-
typical or female-typical occupations, suggesting that the 
associations did not differ for boys and girls.

The current findings appear to support prior research, sug-
gesting that gender-typed play may facilitate the develop-
ment of personal characteristics and skills associated with 
male- and female-typical occupations (Blakemore & Centers, 
2005; Cherney & London, 2006; Li & Wong, 2016; Lippa, 
2005; Uttal et al., 2013). Findings from the present study also 
appear to concur with social, cognitive, and sociocognitive 
perspectives, suggesting that childhood gender-typed play 
may contribute to self-identification and self-socialization 

mechanisms involved in gender development, creating certain 
levels of continuity and stability in subsequent gender-typed 
preferences (Bussey & Bandura, 1999; Egan & Perry, 2001; 
Maccoby, 1998). These findings may also be interpreted to 
support theories focusing on gender schemata and the dual-
pathway model (Bem, 1981; Liben & Bigler, 2002; Martin & 
Halverson, 1981). By showing that preschool gender-typed 
play predicts gender-typed occupational interests 10 years 
later in early adolescence, the current findings extend prior 
research reporting a contemporaneous link during child-
hood (Coyle & Liben, 2016; Liben & Bigler, 2002; Weis-
gram et al., 2010). Further research may measure and test 
the relative importance of different mechanisms via which 
childhood gender-typed play may contribute to subsequent 
gender-typed occupational interests.

It is noteworthy that adolescent occupational interests 
can have long-term implications for occupational choice. A 
meta-analysis found that occupational interests are consist-
ent from early adolescence to middle adulthood (Low et al., 
2005). Moreover, young people’s occupational interests can 
predict occupations up to 30 years later (Hansen, 2005; Rot-
tinghaus et al., 2007). Further research may usefully examine 
the relationships among childhood play, adolescent occupa-
tional interests, and occupations in adulthood.

Further research may also explore how attempts to encour-
age boys and girls to engage more in gender-atypical play 
may affect subsequent occupational interests and choice. It 
has been suggested that reducing gender labels and gender-
typed color coding may increase boys’ and girls’ interest in a 
wider range of toys, activities, and peer interactions (Hilliard 
& Liben, 2010; Weisgram et al., 2014; Wong & Hines, 2015; 
Yeung & Wong, 2018). Considering the importance of child-
hood play behavior in developing personal characteristics, 
skills, self-perception, and self-socialization, these strate-
gies may reduce gender differences in occupation-related 
outcomes by creating more diverse learning opportunities 
for boys and girls and by helping them develop more flexible 
conceptions about gender typicality.

A limitation of the current longitudinal study is that 
preschool occupational interests were not controlled for. 
The ALSPAC study began in the early 1990s, and it appears 
that psychometrically validated and standardized measures 
of preschool gender-typed occupational interests were not 
available at that time. Further research is needed to empiri-
cally evaluate the relative contributions of play behavior 
and occupational interests in early childhood to subse-
quent occupational interests and choice. Nonetheless, it is 
unlikely that adolescent occupational interests are merely a 
product of preschool occupational interests. Theoretically, 
it has been proposed that characteristics and sociocognitive 
mechanisms associated with gender-typed play can contrib-
ute to subsequent gender-typed development and occupa-
tional interests. In addition, while the relationship between 
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gender-typed play and occupational interests is potentially 
reciprocal in later stages of development, the relationship 
is more likely to be driven by play in the first place (i.e., 
play shaping occupational interests) than by occupational 
interests shaping play. It is firstly because some gender-
typed play preferences emerge by a child’s first birthday, 
preceding the emergence of gender differences in occupa-
tional interests, and secondly because young children spend 
much of their daily life playing, but it is unlikely that they 
think about occupations frequently. The second argument 
also suggests that the potentially reciprocal relationship in 
later stages of development may be more strongly driven by 
play than occupational interests. Furthermore, although the 
two constructs may correlate with each other in different 
age groups, such contemporaneous and cross-sectional cor-
relations do not guarantee cross-lagged longitudinal pre-
dictions. The current research contributes to the literature 
by showing that preschool gender-typed play can predict 
subsequent gender-typed occupational interests longitudi-
nally across developmental stages.

Another limitation is that the current study employed a 
group comparison approach. Such an approach may limit 
the generalizability of the findings. It would be useful for 
further research using other designs and recruitment meth-
ods to try to replicate the longitudinal association between 
preschool gender-typed play and adolescent gender-typed 
occupational interests.

To conclude, using age-appropriate and psychometri-
cally validated measures of gender-typed play and occupa-
tional interests, a relatively large study population, a l0-year 
longitudinal design, and a sample that was representative of 
the study location, the present study found a link between 
preschool gender-typed play and adolescent gender-typed 
occupational interests in boys and girls. These findings sug-
gest that play may shape subsequent occupational interests 
via the development of skills and personal characteristics, 
as well as sociocognitive processes such as self-identifica-
tion and self-socialization. This study suggests that child-
hood gender-typed play has occupational implications that 
transcend developmental stages.

Acknowledgements  The author would like to thank Professor Melissa 
Hines for valuable discussions. The study team is extremely grateful 
to all the families who took part in this study, the midwives for their 
help in recruiting them, and the whole ALSPAC team, which includes 
interviewers, computer and laboratory technicians, clerical workers, 
research scientists, volunteers, managers, receptionists, and nurses. This 
publication is the work of the author, and Karson T. F. Kung will serve 
as the guarantor for the contents of this paper.

Funding  The UK Medical Research Council and the Wellcome Trust 
(Grant ref: 102215/2/13/2) and the University of Bristol currently pro-
vide core support for ALSPAC. A comprehensive list of grants funding 
is available on the ALSPAC Web site (http://​www.​brist​ol.​ac.​uk/​alspac/​
exter​nal/​docum​ents/​grant-​ackno​wledg​ements.​pdf). This follow-up 

research study was specifically funded by the Wellcome Trust (Grant 
ref: 069606).

Declarations 

Conflict of interest  The author declares no conflict of interest.

Ethical approval  All procedures performed in studies involving human 
participants were in accordance with the ethical standards of the insti-
tutional and/or national research committee and with the 1964 Helsinki 
Declaration and its later amendments or comparable ethical standards. 
Ethical approval for the study was obtained from the ALSPAC Eth-
ics and Law Committee and the Local Research Ethics Committees. 
Informed consent was obtained from the participants.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Alexander, G. M., Wilcox, T., & Woods, R. (2009). Sex differences in 
infants’ visual interest in toys. Archives of Sexual Behavior, 38, 
427–433. https://​doi.​org/​10.​1007/​s10508-​008-​9430-1

Bem, S. L. (1981). Gender schema theory: A cognitive account of sex 
typing. Psychological Review, 88, 354–364. https://​doi.​org/​10.​
1037/​0033-​295X.​88.4.​354

Blakemore, J. E. O., & Centers, R. E. (2005). Characteristics of boys’ 
and girls’ toys. Sex Roles, 53, 619–633. https://​doi.​org/​10.​1007/​
s11199-​005-​7729-0

Boyd, A., Golding, J., Macleod, J., Lawlor, D. A., Fraser, A., Hender-
son, J., & Smith, G. D. (2013). Cohort profile: The ‘Children of 
the 90s’—The index offspring of the Avon Longitudinal Study of 
Parents and Children. International Journal of Epidemiology, 42, 
111–127. https://​doi.​org/​10.​1093/​ije/​dys064

Brunero, S., Lamont, S., & Coates, M. (2010). A review of empathy 
education in nursing. Nursing Inquiry, 17, 65–74. https://​doi.​org/​
10.​1111/j.​1440-​1800.​2009.​00482.x

Bussey, K., & Bandura, A. (1999). Social cognitive theory of gender 
development and differentiation. Psychological Review, 106, 
676–713.

Cherney, I. D., & London, K. (2006). Gender-linked differences in the 
toys, television shows, computer games, and outdoor activities of 
5- to 13-year-old children. Sex Roles, 54, 717–726. https://​doi.​org/​
10.​1007/​s11199-​006-​9037-8

Coyle, E. F., & Liben, L. S. (2016). Affecting girls’ activity and job 
interests through play: The moderating roles of personal gender 
salience and game characteristics. Child Development, 87, 414–
428. https://​doi.​org/​10.​1111/​cdev.​12463

Davis, J. T. M., & Hines, M. (2020). How large are gender differences 
in toy preferences? A systematic review and meta-analysis of toy 
preference research. Archives of Sexual Behavior, 49, 373–394. 
https://​doi.​org/​10.​1007/​s10508-​019-​01624-7

http://www.bristol.ac.uk/alspac/external/documents/grant-acknowledgements.pdf
http://www.bristol.ac.uk/alspac/external/documents/grant-acknowledgements.pdf
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s10508-008-9430-1
https://doi.org/10.1037/0033-295X.88.4.354
https://doi.org/10.1037/0033-295X.88.4.354
https://doi.org/10.1007/s11199-005-7729-0
https://doi.org/10.1007/s11199-005-7729-0
https://doi.org/10.1093/ije/dys064
https://doi.org/10.1111/j.1440-1800.2009.00482.x
https://doi.org/10.1111/j.1440-1800.2009.00482.x
https://doi.org/10.1007/s11199-006-9037-8
https://doi.org/10.1007/s11199-006-9037-8
https://doi.org/10.1111/cdev.12463
https://doi.org/10.1007/s10508-019-01624-7


850	 Archives of Sexual Behavior (2021) 50:843–851

1 3

Dinella, L. M., Fulcher, M., & Weisgram, E. S. (2014). Sex-typed per-
sonality traits and gender identity as predictors of young adults’ 
career interests. Archives of Sexual Behavior, 43, 493–504. https://​
doi.​org/​10.​1007/​s10508-​013-​0234-6

Egan, S. K., & Perry, D. G. (2001). Gender identity: A multidimensional 
analysis with implications for psychosocial adjustment. Develop-
mental Psychology, 37, 451–463.

Fraser, A., Macdonald-Wallis, C., Tilling, K., Boyd, A., Golding, J., 
Davey Smith, G., Henderson, J., Macleod, J., Molloy, L., Ness, A., 
Ring, S., Nelson, S. M., & Lawlor, D. A. (2013). Cohort profile: 
The Avon Longitudinal Study of Parents and Children: ALSPAC 
mothers cohort. International Journal of Epidemiology, 42, 
97–110. https://​doi.​org/​10.​1093/​ije/​dys066

Golombok, S., & Rust, J. (1993a). The Pre-School Activities Inventory: 
A standardized assessment of gender role in children. Psychologi-
cal Assessment, 5, 131–136.

Golombok, S., & Rust, J. (1993b). The measurement of gender role 
behaviour in pre-school children: A research note. Journal of Child 
Psychology and Psychiatry, 34, 805–811.

Hansen, J. C. (2005). Assessment of interests. In S. D. Brown & R. W. 
Lent (Eds.), Career development and counseling: Putting theory 
and research to work (pp. 281–304). Wiley.

Hilliard, L. J., & Liben, L. S. (2010). Differing levels of gender salience 
in preschool classrooms: Effects on children’s gender attitudes and 
intergroup bias. Child Development, 81, 1787–1798. https://​doi.​
org/​10.​1111/j.​1467-​8624.​2010.​01510.x

Hines, M. (2015). Gendered development. In M. E. Lamb (Ed.), Hand-
book of child psychology and developmental science (7th ed., Vol. 
3, pp. 842–887). Wiley.

Inter-Parliamentary Union. (2018). Women in parliament in 2017. 
Retrieved from https://​www.​ipu.​org/​resou​rces/​publi​catio​ns/​
repor​ts/​2018-​03/​women-​in-​parli​ament-​in-​2017-​year-​in-​review

Jadva, V., Hines, M., & Golombok, S. (2010). Infants’ preferences for 
toys, colors, and shapes: Sex differences and similarities. Archives 
of Sexual Behavior, 39, 1261–1273. https://​doi.​org/​10.​1007/​
s10508-​010-​9618-z

Jirout, J. J., & Newcombe, N. S. (2015). Building blocks for developing 
spatial skills: Evidence from a large, representative US sample. 
Psychological Science, 26, 302–310. https://​doi.​org/​10.​1177/​
09567​97614​563338

Lamb, L. M., Bigler, R. S., Liben, L. S., & Green, V. A. (2009). Teach-
ing children to confront peers’ sexist remarks: Implications for 
theories of gender development and educational practice. Sex 
Roles, 61, 361–382. https://​doi.​org/​10.​1007/​s11199-​009-​9634-4

Lauer, J. E., Ilksoy, S. D., & Lourenco, S. F. (2018). Developmental sta-
bility in gender-typed preferences between infancy and preschool 
age. Developmental Psychology, 54, 613–620. https://​doi.​org/​10.​
1037/​dev00​00468

Li, R. Y. H., & Wong, W. I. (2016). Gender-typed play and social abili-
ties in boys and girls: Are they related? Sex Roles, 74, 399–410. 
https://​doi.​org/​10.​1007/​s11199-​016-​0580-7

Liben, L. S., & Bigler, R. S. (2002). The developmental course of gen-
der differentiation: Conceptualizing, measuring, and evaluation 
constructs and pathways. Monographs of the Society for Research 
in Child Development, 67, vii–147.

Lippa, R. A. (1998). Gender-related individual difference and the 
structure of vocational interests: The importance of the “people-
things” dimension. Journal of Personality and Social Psychology, 
74, 996–1009.

Lippa, R. A. (2005). Subdomains of gender-related occupational inter-
ests: Do they form a cohesive bipolar M-F dimension? Journal 
of Personality, 73, 693–730. https://​doi.​org/​10.​1111/j.​1467-​6494.​
2005.​00326.x

Lippa, R. A. (2010). Sex differences in personality traits and gen-
der-related occupational preferences across 53 nations: Test-
ing evolutionary and social-environmental theories. Archives 

of Sexual Behavior, 39, 619–636. https://​doi.​org/​10.​1007/​
s10508-​008-​9380-7

Low, K. S. D., Yoon, M., Roberts, B. W., & Rounds, J. (2005). The 
stability of vocational interests from early adolescence to middle 
adulthood: A quantitative review of longitudinal studies. Psycho-
logical Bulletin, 131, 713–737. https://​doi.​org/​10.​1037/​0033-​2909.​
131.5.​713

Maccoby, E. E. (1998). The two sexes: Growing up apart, coming 
together. Harvard University Press.

Maccoby, E. E., & Jacklin, C. N. (1987). Gender segregation in children. 
In H. W. Reece (Ed.), Advances in child development and behavior 
(Vol. 20, pp. 239–287). Academic Press.

Martin, C. L., & Halverson, C. F. (1981). A schematic processing 
model of sex typing and stereotyping in children. Child Develop-
ment, 52, 1119–1134.

Martin, C. L., Kornienko, O., Schaefer, D. R., Hanish, L. D., Fabes, R. 
A., & Goble, P. (2013). The role of sex of peers and gender-typed 
activities in young children’s peer affiliative networks: A longi-
tudinal analysis of selection and influence. Child Development, 
84, 921–937. https://​doi.​org/​10.​1111/​cdev.​12032

Martin, C. L., Ruble, D. N., & Szkrybalo, J. (2002). Cognitive theo-
ries of early gender development. Psychological Bulletin, 128, 
903–933.

Mercer, S. W., & Reynolds, W. J. (2002). Empathy and quality of care. 
British Journal of General Practice, 52, S9-12.

Miller, C. L. (1987). Qualitative differences among gender-stereo-
typed toys: Implications for cognitive and social development 
in girls and boys. Sex Roles, 16, 473–487.

O’Brien, M., & Huston, A. C. (1985). Activity level and sex-stere-
otyped toy choice in toddler boys and girls. Journal of Genetic 
Psychology, 146, 527–533.

Pasterski, V. L., Geffner, M. E., Brain, C., Hindmarsh, P., Brook, C., 
& Hines, M. (2005). Prenatal hormones and postnatal socializa-
tion by parents as determinants of male-typical toy play in girls 
with congenital adrenal hyperplasia. Child Development, 76, 
264–278. https://​doi.​org/​10.​1111/j.​1467-​8624.​2005.​00843.x

Pasterski, V., Golombok, S., & Hines, M. (2011). Sex differences in 
social behavior. In P. K. Smith & C. H. Hart (Eds.), The Wiley-
Blackwell handbook of childhood social development (2nd ed., 
pp. 281–298). Wiley-Blackwell.

Reynolds, W. J., & Scott, B. (1999). Empathy: A crucial component 
of the helping relationship. Journal of Psychiatric and Mental 
Health Nursing, 6, 363–370.

Rottinghaus, P. J., Coon, K. L., Gaffey, A. R., & Zytowski, D. G. 
(2007). Thirty-year stability and predictive validity of vocational 
interests. Journal of Career Assessment, 15, 5–22. https://​doi.​
org/​10.​1177/​10690​72706​294517

Ruble, D. N., Martin, C. L., & Berenbaum, S. A. (2006). Gender 
development. In W. Damon & R. M. Lerner (Series eds.) and 
N. Eisenberg (Vol. ed.), Handbook of child psychology: Social, 
emotional, and personality development (6th ed., Vol. 3, pp. 
858–932). Wiley.

Satterfield, J. M., & Hughes, E. (2007). Emotion skills training for 
medical students: A systematic review. Medical Education, 41, 
935–941. https://​doi.​org/​10.​1111/j.​1365-​2923.​2007.​02835.x

Shea, D. L., Lubinski, D., & Benbow, C. P. (2001). Importance of 
assessing spatial ability in intellectually talented young ado-
lescents: A 20-year longitudinal study. Journal of Educational 
Psychology, 93, 604–614. https://​doi.​org/​10.​1037/​0022-​0663.​
93.3.​604

Sorby, S. A., & Baartmans, B. J. (2000). The development and assess-
ment of a course for enhancing the 3-d spatial visualization skills 
of first year engineering students. Journal of Engineering Educa-
tion, 89, 301–307.

UK Office for National Statistics. (2017). Employment by occupa-
tion April to June 2017. Retrieved from https://​www.​ons.​gov.​uk/​

https://doi.org/10.1007/s10508-013-0234-6
https://doi.org/10.1007/s10508-013-0234-6
https://doi.org/10.1093/ije/dys066
https://doi.org/10.1111/j.1467-8624.2010.01510.x
https://doi.org/10.1111/j.1467-8624.2010.01510.x
https://www.ipu.org/resources/publications/reports/2018-03/women-in-parliament-in-2017-year-in-review
https://www.ipu.org/resources/publications/reports/2018-03/women-in-parliament-in-2017-year-in-review
https://doi.org/10.1007/s10508-010-9618-z
https://doi.org/10.1007/s10508-010-9618-z
https://doi.org/10.1177/0956797614563338
https://doi.org/10.1177/0956797614563338
https://doi.org/10.1007/s11199-009-9634-4
https://doi.org/10.1037/dev0000468
https://doi.org/10.1037/dev0000468
https://doi.org/10.1007/s11199-016-0580-7
https://doi.org/10.1111/j.1467-6494.2005.00326.x
https://doi.org/10.1111/j.1467-6494.2005.00326.x
https://doi.org/10.1007/s10508-008-9380-7
https://doi.org/10.1007/s10508-008-9380-7
https://doi.org/10.1037/0033-2909.131.5.713
https://doi.org/10.1037/0033-2909.131.5.713
https://doi.org/10.1111/cdev.12032
https://doi.org/10.1111/j.1467-8624.2005.00843.x
https://doi.org/10.1177/1069072706294517
https://doi.org/10.1177/1069072706294517
https://doi.org/10.1111/j.1365-2923.2007.02835.x
https://doi.org/10.1037/0022-0663.93.3.604
https://doi.org/10.1037/0022-0663.93.3.604
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/datasets/employmentbyoccupationemp04


851Archives of Sexual Behavior (2021) 50:843–851	

1 3

emplo​yment​andla​bourm​arket/​peopl​einwo​rk/​emplo​yment​andem​
ploye​etypes/​datas​ets/​emplo​yment​byocc​upati​onemp​04

Uttal, D. H., Meadow, N. G., Tipton, E., Hand, L. L., Alden, A. R., 
Warren, C., & Newcombe, N. S. (2013). The malleability of 
spatial skills: A meta-analysis of training studies. Psychologi-
cal Bulletin, 139, 352–402. https://​doi.​org/​10.​1037/​a0028​446

Weisgram, E. S., Bigler, R. S., & Liben, L. S. (2010). Gender, val-
ues, and occupational interests among children, adolescents, 
and adults. Child Development, 81, 778–796. https://​doi.​org/​
10.​1111/j.​1467-​8624.​2010.​01433.x

Weisgram, E. S., & Dinella, L. M. (Eds.). (2018). Gender typing of 
children’s toys: How early play experiences impact development. 
American Psychological Association.

Weisgram, E. S., Fulcher, M., & Dinella, L. M. (2014). Pink gives 
girls permission: Exploring the roles of explicit gender labels and 
gender-typed colors on preschool children’s toy preferences. Jour-
nal of Applied Developmental Psychology, 35, 401–409. https://​
doi.​org/​10.​1016/j.​appdev.​2014.​06.​004

WISE. (2017). Women in STEM workforce. Retrieved from https://​www.​
wisec​ampai​gn.​org.​uk/​resou​rces/​2017/​10/​women-​in-​stem-​workf​
orce-​2017.

Wong, W. I., & Hines, M. (2015). Effects of gender color-coding on 
toddlers’ gender-typical toy play. Archives of Sexual Behavior, 44, 
1233–1242. https://​doi.​org/​10.​1007/​s10508-​014-​0400-5

Xiao, S. X., Cook, R. E., Martin, C. L., & Nielson, M. G. (2019). Char-
acteristics of preschool gender enforcers and peers who associ-
ate with them. Sex Roles, 81, 671–685. https://​doi.​org/​10.​1007/​
s11199-​019-​01026-y

Yeung, S. P., & Wong, W. I. (2018). Gender labels on gender-neu-
tral colors: Do they affect children’s color preferences and play 
performance? Sex Roles, 79, 260–272. https://​doi.​org/​10.​1007/​
s11199-​017-​0875-3

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/datasets/employmentbyoccupationemp04
https://www.ons.gov.uk/employmentandlabourmarket/peopleinwork/employmentandemployeetypes/datasets/employmentbyoccupationemp04
https://doi.org/10.1037/a0028446
https://doi.org/10.1111/j.1467-8624.2010.01433.x
https://doi.org/10.1111/j.1467-8624.2010.01433.x
https://doi.org/10.1016/j.appdev.2014.06.004
https://doi.org/10.1016/j.appdev.2014.06.004
https://www.wisecampaign.org.uk/resources/2017/10/women-in-stem-workforce-2017
https://www.wisecampaign.org.uk/resources/2017/10/women-in-stem-workforce-2017
https://www.wisecampaign.org.uk/resources/2017/10/women-in-stem-workforce-2017
https://doi.org/10.1007/s10508-014-0400-5
https://doi.org/10.1007/s11199-019-01026-y
https://doi.org/10.1007/s11199-019-01026-y
https://doi.org/10.1007/s11199-017-0875-3
https://doi.org/10.1007/s11199-017-0875-3

	Preschool Gender-Typed Play Behavior Predicts Adolescent Gender-Typed Occupational Interests: A 10-Year Longitudinal Study
	Abstract
	Introduction
	Method
	Participants and Procedure
	Measures
	Preschool Gender-Typed Play Behavior
	Adolescent Gender-Typed Occupational Interests
	Control Variables


	Results
	Initial Analyses
	Preschool Gender-Typed Play Behavior and Adolescent Occupational Interests
	Male-Typical Occupations
	Female-Typical Occupations


	Discussion
	Acknowledgements 
	References




