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Infant Engagement with Gender-Typed Objects: Adult Influences on Gender Preference
and Behavior

Jolie M. Haertter, BP

University of Pittsburgh, 2024

Gendered preferences and behaviors during adult-child play can influence future child gendered
preferences and behavior. This study examines how cultural gender norms affect the preferences
and behaviors of infants aged 16, 18, and 24- months. Study 1 includes 55 parent-infant (27 female
infants) dyads. The sample comprises two sub-groups including (1) 22 infants (8 girls, 14 boys)
participating at both 18- and 24- months of age and (2) 33 infants (19 girls, 14 boys) participating
only at 16- months of age. Parent-infant dyads were visited at home or virtually and naturalistic
free-play sessions were recorded for further assessment. Study 2 included 21 college- aged
students (15 female, 13 white) and one 15-month-old female child. All participants were recorded
in a 10-minute session with a 14-16 month old, gender-ambiguous child. The results indicate that
while infants tend to play 12 with toys typically associated with their gender, boys, particularly at
16 months, still show interest in toys traditionally considered feminine, such as dolls. By 16
months, infants already exhibit behaviors typically associated with their gender, including gentle
and rough play. The preference for certain toys among boys is heavily influenced by parental
preferences, particularly in encouraging the selection of traditionally masculine toys. However,
adult preferences seem to have less impact, likely due to the brief nature of the interactions
observed. Overall, this research sheds light on various aspects of gendered behaviors and
preferences during infancy, highlighting the significant role of familial and societal factors. The
future directions consider diverse family structures and include participants from underrepresented
communities to ensure broader applicability of the findings.
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1.0 Literature Review

Cultural views of gender roles have been forced on children before birth. Most scholars agree
that sex socialization is reinforced from the moment of birth (e.g., Birns, 1976; Stern & Karra,
1989; Ruble, Martin, & Berenbaum, 2006; Witt, 2000). Exploring the predominant patterns of
preferences is valuable for comprehending how internalized gender perceptions are formed and
influenced by external factors like parental decisions and media depictions, despite cultural
differences in interpreting gender expectations (Martin & Ruble, 2004). As a naturalistic mode of
exploration, play is essential for allowing infants to understand their environment by connecting
and interacting with their surroundings (Halim, 2018; O’Brien & Huston, 1985). Assessing the
toys infants engage with can indicate early gendered behaviors and preferences. Parental influence
during infant-parent play may impact the infant’s preferences and choices by providing a limited
selection of toy choices or reinforcing specific gendered behaviors (Boe & Woods, 2018; Liu,
2020). By assessing the acquisition of gender preferences and behaviors, researchers can further
understand the development of gender roles and the external impacts that may shape them. This
study will add to gender development literature by assessing the parent-infant relationship in

gender preference and behavior during play.

1.1 Gender Socialization Theories

Gender socialization theories refer to how children learn to socially adapt their behaviors,

appearance, attitudes, and preferences to their perceived gender role, often reinforced by external



influences such as parental actions. The cluster of behaviors adapted to a specified gender role are
created through their perceived expectations of the role — gender schemas. Parents, as influential
agents in the socialization process and development of the child's sense of self, actively participate
in this dynamic. Infants observe and actively construct mental frameworks (schemas) based on
their environment, which includes their own actions, family dynamics, social circles, and broader
cultural context (Endendijk, Groeneveld, & Mesman, 2018). Ultimately, mental schemas play a
significant role in shaping how individuals interpret and respond to gender-related information,
providing them with social guidelines for behavior (Ibid.; Bem, 1981). A meta-analysis of 43
articles reported a statistically significant correlation between child’s gender-related cognitions
outcome measures and their parents' gender schemas, providing evidence that parents may perform
a significant role in shaping their children's self-concepts and attitudes towards gender
(Tenenbaum & Leaper, 2002). Specifically, parental education levels and family structure (single
parent versus two-parent heterosexual marriage) were found to be influential factors affecting both
parents' and children's gender schemas, highlighting the intricate interplay between parents and
their children in shaping gender-related perspectives ( Leaper & Valin, 1996).

Social learning theory has been applied as another method to describe infant gender
socialization. This theory posits that infants acquire gender-related behaviors, attitudes, and roles
through observation, imitation, and reinforcement of gendered behaviors exhibited by significant
individuals in their immediate environment, such as parents, caregivers, and siblings (Bussey &
Bandura, 1999). Preferential looking paradigms and non-verbal assessments have indicated that
approximately half of 18-month-old girls displayed an awareness of gender labels such as 'lady’
and 'man’ and found that infants do present some understanding of gender-based stereotypes

associated with female activities (Poulin-Dubois, Serbin, & Derbyshire, 1998; Serbin, Poulin-



Dubois, & Eichstedt, 2002). By 24- and 30- months, infants were observed to have knowledge of
the gender groups to which they and others belonged (Stennes et al., 2005; Thompson, 1975).
While establishing their sense of gender norms, children naturally place value on and aspire to
conform to behaviors based on same-sex modeling, observing and emulating behaviors exhibited

by individuals of their own gender (Bussey & Bandura, 1984).

1.2 Parent Influences on Gender Formation

Parents or external influences may also reward “gender appropriate” behaviors, actions that
align with cultural expectation of the infant’s gender role, leading to the enforcement of the child’s
gender role (ibid.). For instance, parents may choose to incorporate dolls more frequently into play
with their female infant. Parents began interpreting their infants' behavior along gender-
stereotyped expectations immediately after birth (Rubin, Provenzano, & Luria, 1974; Lewis &
Weinraub, 1979). This includes various behaviors such as choosing gender-specific names,
clothing, toys, and even assigning household chores based on gender. College-aged adults,
particularly those approaching parenthood, exhibit clear stereotypical expectations regarding the
behaviors deemed appropriate for boys and girls (Fagot, 1973). Activities like rough play and
aggression are more often associated with boys, while doll play, and dress-up games are seen as
appropriate for girls. Moreover, research shows that toddlers' toy preferences tend to align with
adult stereotypes (Fein, Johnson, Kosson, Stork, & Wasserman, 1975; Stern & Karra, 1989),
displaying the early understanding of gender roles based on adult influence.

Gender labeling refers to the process through which individuals, often from an early age,

assign and recognize gender identities to themselves and others based on social and cultural norms.



Stern and Karraker (1989) found that children's responses to gender labeling were significantly
stronger compared to adults, suggesting that knowledge of an infant's sex can evoke a general

stereotype.

1.2.1 Parent-Child Interactions in Play

Gender-typed play in early childhood is influenced by what is known as gendered
parenting, which encompasses the messages and behaviors parents convey regarding how boys
and girls are expected to behave (Mesman & Groeneveld, 2018). Studies have found that implicit
gender stereotypes in mothers were linked to the use of gendered talk in mother—child interactions
(Endendijk, 2014). Moreover, toy preferences during play could be influenced by toy access in the
household and parent toy encouragement during play sessions. While research has shown that
short-term parental implicit toy encouragement is not effective, long-term, repetitive parental
influence may affect 5- and 12-month-old infants’ toy preferences (Liu, 2020). Similarly, research
has found parental attitudes and play interactions with 14- to 6-month infants displayed a small
correlation between the infant-gendered toy preferences and the parent behaviors, and female
infants seemed to be influenced by the parent’s selection of objects (Boe & Woods, 2018). These
results collectively emphasize the significant influence parents have on shaping early gender-typed

play behaviors.



1.3 Gendered Behavior

The difference in how infants interact with their environment can be early indications of
feminine or masculine behaviors. Gendered behaviors encompass actions and expressions
associated with specific gender identities, aligning with societal expectations of masculinity and
femininity. These learned behaviors include activities, communication styles, and preferences that
reflect prevailing gender norms. In many cases, gender-typed toys reinforce culturally gender
appropriate behaviors.

Social role theory posits that differences in behavior between men and women stem from
their distribution into distinct social roles, with implications extending beyond familial contexts
(Endendijk, Groeneveld, & Mesman, 2018). During infancy, children may receive praise for
adhering to "gender-appropriate” actions, such as girls engaging with dolls and boys with trucks,
encouraging behaviors that socially align with adult gendered expectations. Conversely, infants
may face criticism for displaying behaviors considered “gender-inappropriate” during free-play
(e.g. like girls playing with trucks and boys playing with dolls; Clearfield & Nelson, 2006;
Alexander, 2003).

Many researchers have aimed to categorize gender appropriate behaviors for children
during play. Within cultural gender norms, some theorists have divided types of play into internal
and external behaviors. Chaplin and Aldao (2013) research indicate that boys are more likely to
express externalized emotions like aggression, while girls tend to exhibit internalized emotions
like sadness, anxiety, and sympathy. Other studies have discussed the influence of metaphorical
gender attributes on children's preferences for toys, with certain characteristics associated with

rough or gentle play (Eichstedt et al., 2002). Earlier studies on infants' play behaviors suggest that



females lean towards structured play, while males engage more in rough play (DiPietro, 1981,
Baldwin & Moses, 1996).

As infants grow, their understanding of societal gender expectations further shapes their
play behaviors, with females often favoring organized, gentle activities (e.g. puzzles, cuddling
dolls) and males displaying more disruptive and physically aggressive behaviors (e.g., tower
building, car racing; Green, Bigler, & Catherwood, 2004; Eichstedt, Serbin, Poulin-Dubois, & Sen,
2002). These culturally enforced behaviors align with dated expectations of women enjoying
domestic work (toy vacuums, kitchen sets, dolls) versus men partaking in “blue collar” or
professional careers (toy lawn mowers, tool sets, and lab coats). Early interactions of infants with
their environment can serve as initial indicators of feminine or masculine behaviors, which
encompass a range of actions and expressions aligning with societal expectations of masculinity
and femininity. These learned behaviors, including activities, communication styles, and

preferences, often mirror prevailing gender norms and are reinforced by culturally gendered toys.

1.4 Gender-Typed Objects

Toy preference can indicate gender-stereotypical behavior. When an infant interacts with
toys traditionally marketed towards their gender, this could be representative of how they
understand their role in socialization. Infants as young as 24- months old have displayed biased
toy preferences for objects that are conventionally for their gender, suggesting that by this age,
children are categorizing information from their environment to build an understanding of social
expectations (Halim, 2018). Children's choices of toys during playtime may be shaped by factors

such as the availability of toys in the household (Liu, 2020), which may have effects on infant’s



toy choice. For instance, in a study by Hort and Leinbach (1993), children tended to believe that
boys would lean towards playing with familiar toys that were modified to seem rough and
dangerous. Conversely, girls were thought to be more inclined to engage with toys that were
modified to appear soft, secure, tidy, and joyful, regardless of the toy's conventional gender
association.

Traditional feminine toys would include dolls and pink stuffed animals, whereas trucks and
dinosaurs would be considered traditional masculine toys. Female infants and toddlers are drawn
to interact with traditional feminine toys (O’Brien & Huston, 1985). Other research has suggested
that girls between 9- and 32- months of age consistently preferred female-typed toys, and boys
increased interest in male-typed toys with age (Todd, Barry, & Thommessen, 2017). Studies have
shown that both boys and girls displayed a preference for dolls over cars at 12 months, challenging
the notion that boys inherently avoid dolls (Jadva, Hines, & Golombok, 2010). Some theorists
have rationalized this idea by hypothesizing that girls may develop a preference for pink,
potentially influenced by the color of toys they typically enjoy playing with. Studies have found
that girls showed a significant preference for dolls, while boys exhibited a stronger interest in cars,
regardless of color, especially when brightness was considered (Jadva, Hines, & Golombok, 2010).
In essence, infants' toy preferences serve as a significant indicator of gender-stereotyped behavior,
reflecting their understanding of societal roles and expectations. This phenomenon challenges
previous assumptions about inherent toy preferences, highlighting the nuanced interplay between

societal norms and individual preferences in early childhood development.



1.5 Current Study

There are three significant gaps in current literature discussing the intersection of play
behavior and infants’ toy preferences. First, the prior literature examined only a limited range of
ages predominantly focused on gender development in children between 3-12 years of age (Witt,
2000; Stern & Karra, 1989). Therefore, there is a need to research the acquisition of gendered
behaviors and preferences at younger ages. Second, only few studies have examined gender
development behaviors longitudinally, and researchers have provided a wide range of methodical
definitions for gendered play, showing variation in their approaches (Todd, Barry, & Thommessen,
2017; DiPietro, 1981) Third, while some studies have examined how parental influences may have
an impact on children’s play, only few studies have directly addressed this connection with parent-
child play (Tenenbaum, & Leaper, 2002; Endendijk, Groeneveld, & Mesman, 2018).

Previous studies have examined the development of gendered behaviors and preference during
early and middle childhood (ages 2-12 years) and have identified differences between biological
male and female children. However, when differences between biological male and female
children first emerge and how these change over time remains unknown. The research proposed
here aims to fill this gap in the literature by examining gendered play behaviors and choices during
infancy in both longitudinal and cross-sectional samples. Specifically, the proposed work will

address two specific aims:

1. To determine whether infant preferences and behaviors during free-play change
between 16- to 24- months of age and whether these preferences and behaviors align

with cultural gender role expectations.



2. To examine whether adults interacting with young children actively try to influence

infant toy engagement play to match the child’s (actual or perceived) gender.

These two specific aims will be addressed across a set of two studies that examine infant
and adult interactions in a free-play context to maintain high ecological validity. For aim 1, prior
work has revealed that both 12-month-old girls and boys infants preferred dolls over cars
suggesting that gender-based preferences emerge at a later stage and may be shaped by experiences
(Hines & Golombok, 2010). Indeed, by at least 24- months of age infants do show some preference
for “gender typical” toys (Halim, 2018). We hypothesize that by 16 months infants will show some
gendered selection and engagement preferences, and that this pattern will strengthen over time and
align more strongly with cultural gender expectations. This hypothesis will be addressed in study

1.

For aim 2, Studies have shown that many parents (or caregivers) may reinforce behaviors
that align with their interpretations of gender appropriate play and may disapprove of behaviors
that contradict play behaviors or preferences that do align with the adult’s societal gender
expectations (Clearfield & Nelson, 2006; Alexander, 2003). While research has indicated that
short-term implicit parent encouragement (or discouragement) did not affect infant toy
preferences, parental implicit encouragement regarding toy choices may not be particularly
effective, but long-term, repetitive parental influence could potentially impact toy preferences in
infants as young as 5- to 12- months old (Liu, 2020). We hypothesize that there will be a reciprocal
relationship between adult-infant dyads. Adults may adapt their behaviors and toy preferences
based on the infant’s perceived gender identity, and infants may adapt their behaviors and
preferences based on their adult play-partner. This hypothesis and aim will be addressed in both

studies 1 and 2.



1.6 Methodological Approach

Based on previous studies, there have been major discrepancies with how gendered
behavior and preferences have been defined. The method offers a comprehensive approach to the
inclusion of gendered preference factors such as toys categories based on careers, stereotypes, and
colors and the inclusion of gendered behavior. Since there have been limited studies in the last
couple decades addressing these issues, it is more important than ever to replicate this study to
assess the generation differences and reliability over time. Boy and girl infants were labeled based
on their parent’s identification, often aligning with the gender assigned at birth. Both studies also

share a general coding scheme.
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2.0 Study 1

2.1 Participants

The study includes 55 parent-infant (27 female infants) dyads. The total sample comprises
two sub-groups including (1) 22 infants (8 girls, 14 boys) participating at both 18- and 24- months
of age and (2) 33 infants (19 girls, 14 boys) participating only at 16- months of age. The first
group completed two visits, one at 18- months old and another at 24- months old. In contrast, the
second group completed only one virtual visit at 16 months of age. All participants were from
households with English as primary language and were born from uncomplicated, full-term
pregnancies. All infants included in the study had a normal birth weight and no developmental
delays or abnormalities. All in-person or virtual visits were in the US or Canada. The average
maternal age for subgroup (1) is 34.18 years (SD = 3.83) and father age is 36.57 years (SD = 5.35).
81.82% of mothers achieved at least a bachelor's degree and 59.09% of fathers received at least a
bachelor’s degree. The average mother age for subgroup (2) is 32.67 years (SD =2.97) and fathers
age is 32.51 years (SD =2.42). The average household income for subgroup (2) is 89k. The average

birth weight of the infants was 3519.20g (SD =902.53).

Table 1 — Study I: Demographic Information

Subgroup #1 Subgroup #2
I ] | | ]
Demographic n % n %  Full Sample
Variables
| | | | | |
Gender

11



Female 8

Male 14
Infant Race

White 20
Black 1
Asian 0
Mixed 1
Unreported 0

Infant Ethnicity

Hispanic 1
Not Hispanic 22
Unreported 0
Mother Age 34.18
Father Age 36.57

30
50

43
100

100

19
14

N O B~ O

32.67
32,51

70
50

47

100

100

27
28

47

22

2.2 Procedure

Parent-infant dyads were visited at home or virtually and naturalistic free-play sessions were

recorded for further assessment. Infant 18- month free-play recordings were 30 minutes, and the 16-

and 24- month free-play recordings were 15 minutes. Parents were encouraged to play with their

infants with household toys and objects. Caregivers were encouraged to focus the recording on the

infant, but included videos showed examples of parent-child play. Videos were recorded at home-

visits and zoom visits. While Study 1 is confounded by the availability of toys at the child’s home,

restricting child toy choices and play behaviors, Study 2 moves forward by using a standardized set

12



of toys, offering more opportunities for diversity of choices, and removing the variable of parental

influence.

13



3.0 Study 2

3.1 Participants

Study 2 included 21 college-aged students (15 female, 13 white) and one 15-month-old female
child. Participants were primarily recruited through a subject pool for an introductory psychology
course. Most of the participants identified as white (62%). 1 person identified as Hispanic, and six

people did not report their ethnicity.

Table 2 — Study 2: Demographic Information

Demographic Variables M SD

I | | |
Infant Age (Days) 47457 15.56

I | | 1
Demographic Values n=21 %

|
Adult Gender

Female 15 71
Male 6 29
Adult Race

White 13 62
Black 3 14
Asian 4 19
Mixed 0 0
Unreported 1 5

14



Adult Ethnicity

Hispanic 1 5
Not Hispanic 14 67
Unreported 6 28

Native English Speaker
Yes 18 86
No 3 14

3.2 Procedure

All participants were recorded in a 10-minute session with a 14- to 16- month old unfamiliar
child. The child was dressed either as a girl or boy and referred to by the experimenter as “Sammy”,
a gender-neutral name that does not indicate to the participants whether the child is a boy or a girl.
Consequently, the participants had to infer the child’s gender from external (i.e., clothing) cues. The
child was dressed in feminine clothing in 48.50% of the sample recordings. Play sessions between
participants and the child were completed in a standardized playroom with a set number of toys
including dolls, trucks, books, and blocks. The students were encouraged to play with the child for
10 minutes. One of the child’s parents was always in the room but pretended to read and showed no

interest in the play session (apart from offering comfort when necessary).

15



Figure 1: Study 2 Girl versus Boy Outfits. Note: The girl clothes (on the right) included pink features, and

the boy clothes (on the right) had more muted colors.

16



4.0 General Coding Procedure

Video recordings were coded using the Datavyu platform (Datavyu Team, 2014). There
were weekly check-ins conducted with a coding team for training then to ensure reliability in

coding. The complete coding manual and definitions can be found in Appendix C.

4.1 Behavior Classification

Inspired by the methodological coding system of DiPietro (1981), the data was examined by
types of age-appropriate interactions based on research on rough and tumble-play. Light play was
classified as a protective or nurturing touch while rough play was when a child used a lot of pressure,
threw, or hit the object. Taking focused on purposely taking an object away from the caregiver and
giving is when a child shared a toy or passed it off to their caregiver. Neutral touch was defined as the

infant's interaction with an object that does not align with other criteria (see Table 3).

4.2 Parent Interaction and Student-Infant Play

This coding scheme aims to assess parental actions during parent-child play. Parents are
assessed in all the following factors, but the infants are excluded from placing toys in front of the
infant and moving infant factors. This is recorded to understand how parents may play an active role
in encouraging play with certain toys. Reference the adjusted classifications in Table 3. Parents are

looking for behaviors aligning with the child’s genders to encourage certain types of play.

17



Table 3 — Examples of gender behavior during play

Types of Gendered Behavior Examples
(f): Feminine | (m): Masculine

*Indicates a code for adults only

Light Play (f) Cradling stuffed animals
Hugging a doll
Gently playing with a doll house

Rough Play (m) Throwing stuffed animals
Pushing stack of blocks down
Dropping an action figure

Taking (m) Using force to take item from caregiver
Giving (f) Giving an object to caregiver
Neutral Touch Anything that is not classified as any of the above

Places toy in front of child* For instances in which the caregiver places an object within the
child’s reaching space.

4.3 Object Classification

For this phase, parent touches were coded according to the lab object manual. Object
preference was classified as either feminine, masculine, or neutral objects. Feminine toys were
defined as any objects that could represent domestication expectations such as interactions with
fake kitchen supplies, dolls, or toy cleaning items or advertised to young girls (e.g. dolls or
barbie dolls). Masculine objects are categorized colored blue or green, including toys marketed
towards males such as action figures, sports equipment, cars, and trucks. It also includes items
that promote masculine stereotypes and careers, like toy wrenches or lab coats. All toys that

do not follow under the masculine or feminine classification, should be coded as neutral

18



objects. In many cases, this can include toy balls, stuffed animals, et cetera. Any objects that
are considered ambiguous (e.g. a pink hammer) should be coded as neutral. Please reference

Table 4 for more information.

Table 4 — Examples of gender toy classification

Examples of gender Feminine Masculine Neutral
toy classifications

O R G010 o S Domestic items: Career items: Any toys that do not:
Kitchen sets Toy tool sets Encourage domestic
Toy vacuums Toy lawn mowers and career stereotypes
Baby doll Toys related to: fireman,

Toy house construction workers, and

Stollers policeman

Advertised Toys that are directly Toys that are directly Any toys that are not
advertised to young advertised to young girls:  advertised to girls or
girls: Transportation toys (e.g. boys:

Barbies and Dolls trucks, cars) Blocks/balls

Outfits for dolls Legos Music Items

Stuffed animals with Action figures Most books

bows

Pink and purple toys Blue and green toys All other colors
Mixture of masculine
and neutral colors

4.4 Reliability Procedure

The primary coder coded the entire video according to the coding manual while a
secondary coder focused on coding a script-generated segment (20%) of the video. Following

this initial coding phase, reliability calculations were conducted by computing the average of

19



codes generated by both coders, dividing the sum of their respective scores by the total number
of observations.

Reliability was evaluated based on three key metrics: the average number of object
touches, the average of proximal touches, and the average of object touches. If the video did
not meet the predetermined reliability threshold of 80%, indicating a lack of agreement
between the primary and secondary coders, both coders were tasked with re-coding the video.
In cases where agreement remained below 80 even after re-coding attempts, and a compromise
could not be reached, the video would be excluded from the dataset. This approach to reliability
assessment ensured the integrity and validity of the dataset. In study I, the coding for the 18-
and 24- month dataset was 93.63% reliable and the coding for the 16- month dataset was

89.54% reliable. The coding for Study 2 was 92.22% reliable.
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5.0 Study 1: Results

5.1 Light vs. Rough Play Behaviors: Cross-sectional analyses

Frequencies of light and rough play behaviors were compared at each age-group using a
Wilcoxon Ranksum test due to violations of the normality assumption (assessed via a Shaprio-
Wilk test). At all ages, rough play behaviors were more frequent compared to light play behaviors

(see Table 5 for descriptive statistics. All differences were statistically significant (ps < .007).
Table 5 — Rough vs. Light play within each age-group

Note. Values provided are means with standard deviation provided in parentheses. *denotes that
the same participants were assessed at both ages (see ANOVA).

Age Rough Play Frequency Light Play Frequency  Statistic

16m 3.29 (7.92) 0.26 (0.29) W(32) = 4.00, p = .007
18m* 17.61 (13.61) 3.44 (0.96) W(21) = 16.00, p < .001
24m> 15.39 (16.92) 0.81 (2.56) W(21) = 9.00, p < .001

5.2 Light vs. Rough Play Behaviors: Longitudinal analyses

A repeated measure ANOVA was used to compare light play touch touches between male
and female infants with age (18 months vs. 24 months) as a repeated factor. The ANOVA revealed
a significant main effect of Age, F(1,20) = 7.72, p = .012, n? = .13, and a significant main effect
of Gender, F(1,20) = 4.59, p = .045, n2 = .08. However, the two main effects were qualified by a
significant Age by Gender interaction, F(1,20) =7.74, p=.012, n2=.13. The significant interaction
suggests that light play durations decreased for girls from 18- to 24- months but remained

unchanged for boys over the same period (see Figure 2).
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Figure 2: Light play touch engagements between 18- and 24- months.

5.2 Preferences for gendered objects between male and female infants

Preferences for feminine vs. masculine toys were defined as a preference difference score
(feminine-masculine object touch rate per 30 seconds) and were compared against each other using
one-sample t-tests. For this difference score, positive values indicate a preference for feminine
toys, whereas negative values indicate a preference for masculine toys. Overall, infants showed a
significant preference for masculine over feminine toys at 16-months of age, t(32) =-3.09, p <.001,
at 18-months of age, t(21) =-3.19, p <.001, and at 24- months of age, t(21) = -3.65, p < .001 (see
Figure 3). Next, we examined whether infant gender influenced their toy preferences. This
analysis was performed using a one-way Analysis of Co-Variance (ANCOVA) for the 16-month-

old infants with Gender as a between-subjects factor, and a repeated measures ANCOVA for the
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18- and 24-month-old infants with Age as a within-subjects factor. In both analyses, visit modality
was included in the model to statistically control for potential effects of how the observation was
completed (virtual, in-home, or both). For the 16-month-old infants, results revealed a significant
main effect of Gender, F(1,31) = 8.45, p = .007. Male infants showed an overall stronger
preference for masculine toys at 16 months of age (see Figure 4). Similarly, for the 18- to 24-
month-old infants, the ANOVA revealed a significant main effect of Gender, F(1,19) = 5.10, p =
.036, but no main effect of Age (p = .259) and no significant Age x Gender interaction (p = .524).
There was no significant main effect on visit modality F(1,19) = 1.36, (p=.50) and no significant
Age x Visit Modality interaction (p=.217). Again, male infants showed an overall stronger
preference for masculine toys compared to female infants and this difference was present at both

18- and 24-months of age (see Figure 5).
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Figure 3: Difference in gendered preference from 16-, 18- and 24- months. Note: the 18- and 24-month groups

are the same set of children.
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Figure 5: Longitudinal differences in gendered preference from 18- to 24- months.
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5.3 Parent-Infant gendered preferences: Longitudinal analyses

Parental preferences for feminine vs. masculine toys were defined as a preference
difference score (feminine-masculine object touch rate per 30 seconds) and were compared against
each other using one-sample t-tests. For this difference score, positive values indicate a preference
for feminine toys, whereas negative values indicate a preference for masculine toys. Overall,
infants showed a significant preference for masculine over feminine toys at 16-months of age,
t(32) = -2.39, p <.023, but did not have significance preference at 18-months of age, t(21) = -0.60,
p < .053, and at 24- months of age, t(21) = -1.576, p <.130 (see Figure 6). Next, we examined
whether infant gender influenced parental toy preferences. This analysis was performed using a
one-way Analysis of Co-Variance (ANCOVA) for the 16-month-old infants with Gender as a
between-subjects factor, and a repeated measures ANCOVA for the 18- and 24-month-old infants
with Age as a within-subjects factor. In both analyses, visit modality was included in the model to
statistically control for potential effects of how the observation was completed (virtual, in-home,
or both). For the 16-month-old infants, results revealed a significant main effect of Gender, F(1,31)
= 7.33, p = .011. Male infants showed an overall stronger preference for masculine toys at 16
months of age (see Figure 7). Similarly, for the 18- to 24-month-old infants, the ANOVA revealed
a significant main effect of Gender, F(1,19) = 26.20, p <.001, but no main effect of Age (p =.453)
and no significant Age x Gender interaction (p = .269). There was no significant main effect on
Visit Modality, F(1,19) =.48, (p=.50) and no significant Age x Visit Modality interaction
(p=.217). Again, male infants showed an overall stronger preference for masculine toys compared

to female infants and this difference was present at both 18- and 24-months of age (see Figure 8).
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Figure 6: Difference in parental gendered preference from 16-, 18- and 24- months. Note: the 18- and 24-month

groups are the same set of children
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6.0 Study 2: Results

6.1 Infant object preference based on perceived gender

Object preferences (object touch rate per 30 seconds) were assessed with infant’s perceived
sex as a preliminary analysis using one-sample t-tests. Overall, the infants did not show a
significant difference in preference based on the infant’s perceived gender, for feminine objects,
t(19) = -0.841, p= .411, for masculine objects, t(19) = -1.536, p= .141, and for neutral objects,

t(19) = 0.524, p=0.607 (see Figure 9).
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Figure 9: Differences in infant gender preferences. Note: Boy and girl in this context is based on perceived

gender identity.
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6.2 Adult-Infant gendered preferences

Frequencies of feminine and masculine play were compared between the infant and adults
using the Pearson p-value. The Wilcoxon Ranksum test was used for masculine preferences due
to violations of the normality assumption (assessed via a Shaprio-Wilk test). Overall, the infant
preferred to play with more feminine gender-typed objects, but adults interacted with more
masculine-typed toys. (See Table 6 for descriptive statistics. All differences were statistically
significant (ps < .007).

Table 6 — Feminine vs. Masculine object preference within each age-group

Gender-Typed Object  Infant Frequency Adult Frequency Statistic

Feminine 21 (12.4) 18.5 (10.9) t(20) = 4.40, p < .001
Masculine 10.8 (5.4) 19.8 (15.3) W(20) = 0.75, p < .001
Feminine - Masculine 10.2 (11.7) -1.33 (20) t(20) = 3.01, p < .007

Differences in object preferences (object touch rate per 30 seconds) were assessed using a
paired t-tests for feminine and masculine objects. Overall, the adults and infants did show a
significant difference in feminine and masculine toy interaction, t(20) = -3.01, p <.007, see Figure
10. Next, a one-way Analysis of Co-Variance (ANCOVA) was used to compare differences in
Object Type preferences with Adult Sex as a between subjects factor. The ANOVA revealed a
significant main effect of Object Type, F(1,18) =7.96, p =.011, n2 = .03, a significant main effect
of Adult Sex F(1,18) = 0.14, p = .709, n2 = 26.2. The two main effects were qualified by a
nonsignificant Adult Sex by Gender interaction, F(1,18) = 0.13, p = .726, n? =21.58. Refer to
Figure 11 for more information. The non-significant interaction suggests that there are similar
patterns between female and male adults toy preferences with the infant’s toy preferences

(feminine versus masculine).
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7.0 General Discussion

7.1 Gendered Behaviors

Rough play behaviors were more seen as infants aged. This is likely because rough play
behaviors are associated with gross motor skills like pushing and throwing while light play
behaviors are associated with fine motor skills like cuddling and bottle feeding (DiPietro, 1981).
Light play behaviors and gender differences were seen within each age group. Longitudinal
changes in light play suggested that female infants did engage more in light play at 18- months but
then had a decrease in behavior by 24- months. Earlier investigations into infants' play behaviors
have indicated that females gravitate towards structured play, whereas males are more inclined
towards rough play (Baldwin & Moses, 1996; Eichstedt et al., 2002). Most of the behavior was
gender neutral. Previous studies have discussed gender behaviors (such as rough play) applying to
older children, but this research has only shown the significance of observing these rough and light
play during infancy. This research helps provide insight into how structured and gentle activities
versus disruptive and physically aggressive behaviors may be influenced by the infant’s

comprehension of the societal gender norms.

7.2 Gendered Infant Preferences

Infants gendered object preferences in this study did align with previous studies. This study

showed that infants, across all age groups, displayed gender preference but leaned toward

32



masculine toy play. There is a possibility that the classification of gendered toys is ambiguous and
nuanced. There may also be generally more gender neutral or masculine toys available compared
to specifically feminine-advertised toy products. When we assessed the data by gender, males were
touching with more masculine objects, and females were neutral (half of leaning majority
masculine toys and half leaning majority feminine toys). From 18- to 24- months, the male’s
preferences became more masculine, aligning with societal gender expectations, while the females
had a very slight to no change in preferences over time. This compares to the studies about how
female infants gravitate towards toys traditionally associated with femininity and consistently
exhibit a preference for toys stereotypically associated with females, while boys tend to show an
increasing interest in toys associated with masculinity as they grow older (O’Brien and Huston
1985; Todd, Barry, & Thommessen, 2017). Studies have indicated that both boys and girls have
demonstrated a preference for dolls over cars by the age of 12 months, challenging the assumption
that boys naturally shy away from dolls (Jadva, Hines, and Golombok, 2010). Object preferences
may also be influenced by object availability in the household, which could depend on the family

dynamics (e.g., whether the infant has an older sibling of the opposite sex).

7.3 Parental influences

Parents of infants also displayed overall preferences for traditional gender “appropriate”
objects. Parental preferences learned towards masculine toys with all all children like infants'
group, which could be attributed to the classification of gendered toys, or the lack of feminine
objects compared to masculine or neutral toys. The parents of 16- months olds did prioritize

masculine toys in play with boys and neutral toys with the girl females. In the longitudinal groups,
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the parents did encourage more masculine toy preferences as the boys got older, which could have
led to more masculine toy play. As the girls got older, there was more a slightly more
encouragement in feminine toy play although this was not replicated by the females in the earlier
figures. There was overall more parental object engagement with the male infants. The Boe and
Woods (2018) study did partially align with the small correlation between parental attitudes and
gender appropriate play interactions with infants aged 14- to 36- months, suggesting that infant-
gendered toy preferences may be influenced by parental behaviors. While this did not show in the
female infants, we would predict that older infants would fall in line with Wood’s results. Other
factors such as availability of toys in the household, parental encouragement, gendered talk in
mother-child interactions is all impact in gender-types play that can encompass parental messages
to children to convey expected play preferences and behavior (Endendijk, 2014; Mesman &

Groeneveld, 2018).

7.4 Adult Influences

Adults displayed overall no traditional gender “appropriate” preferences for the infant
based on their perceived gender. Whether the infant was dressed in masculine or feminine
presenting clothing did not affect their object preferences during free play. There were also no
statistical trends with the adults playing with the infant based on whether the infant was wearing
girl or boy clothes. This does align with studies that suggest that short-term parental implicit toy
encouragement is not effective, but the findings suggested that long-term, repetitive parental
influence may influence 5- and 12-month-old infants’ toy preferences (Liu, 2020). While brief

interactions with adults may not have an impact on inference gendered object preferences, parental
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or frequent adult figures (e.g daycare workers, babysitters, teachers) may have a significant

influence on shaping infant’s comprehension of the gender “appropriate” behaviors.

7.5 Methodology Commentary

Based on previous studies, there have been major discrepancies with how gendered
behavior and preferences have been defined. This study method offers a comprehensive approach
to the inclusion of gendered preference factors such as career-based toys, stereotypes, and colors
and the inclusion of gendered behavior. Data was collected both in person and over zoom. This
enhanced both accessibility and inclusivity, allowing the researchers to outreach a more diverse
participant population. This versatility accommodates individuals who may face barriers to in-
person participation, such as geographical distance, mobility constraints, or scheduling conflicts.
Moreover, conducting sessions over Zoom provides a comfortable and familiar environment for
participants, potentially reducing anxiety or discomfort associated with traditional laboratory
settings. The use of technology allows for efficient data collection and storage, streamlining the
research process and minimizing administrative burdens. The ability to conduct sessions remotely
enables researchers to observe naturalistic behaviors in participants' own environments, providing
valuable insights into real-world contexts and enhancing ecological validity. Lastly, the
combination of in-person and zoom-based data collection methods was utilized as a covariate in
the ANCOVAS to help control for the effects of other variables. Overall, the integration of in-
person and Zoom-based methods in psychology research offers opportunities for more diversity in

data collection, ultimately enriching the quality and scope of research findings.
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7.6 Limitations

The first limitation is the variability of family structures, which may greatly impact an
infant's interpretation of cultural norms. In this specific sample, all parents were in woman-man
relationships, but single parents or same-sex relationship dynamics may change parental gender
influences. Siblings, specifically older siblings of the opposite sex, were not considered which
could have confounded and added more nuance to the developmental influence of behavior and
object preference. Secondly, if there are older siblings of the opposite sex, there is a possibility
that there would be more toy diversity, increasing the object options compared to other households.
Lastly, the diversity sample size was relatively small, and there was limited racial diversity in both
studies. This could limit the generalizability of findings to broader populations and restrict the

ability to detect potential subgroup differences based on race or ethnicity.

7.7 Future Directions

In future research, controlling for the presence of older siblings of the opposite sex within
households as sibling dynamics would be helpful for assessing their influence on their sibling’s
gender-typed behaviors and preferences. Additionally, controlling for different family structures
(e.g. single-parent households, same-sex parent relationship) would enhance our understanding of
how parental dynamics shape gendered structured play. Furthermore, conducting recordings in a
controlled setting could provide more standardized conditions for observing children's behaviors,
minimizing potential external influences such as technical difficulties or infants running off

camera. Encouraging both children and parents to participate in recordings would offer a more
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comprehensive understanding of parent-child interactions and their impact on gender-typed
behaviors. Lastly, efforts should be made to recruit participants from underrepresented
communities to ensure the inclusivity and diversity of study samples, thereby enriching our
understanding of gender development across diverse populations. By addressing these future
directions, researchers can advance our knowledge of the complex interplay between family

dynamics, social influences, and gender development.
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8.0 Conclusion

This research assesses the influence of cultural gender roles on infant preferences and
behaviors from 16- to 24- months of age. Findings have shown that infants are playing with gender
“appropriate” objects, but boys, especially at 16 months, still are open to engaging with feminine
toys like dolls. As early as 16 months, infants are displaying gender-typed behaviors such as light
play and rough play. Parent object preference does have major impacts on male gendered play,
specifically in encouraging masculine object preference. Adults object preference did not have
major impacts on infant object play likely because of the short session interactions. Overall, this
study's findings shed light on various aspects of gender-typed behaviors and preferences in
infancy, as well as the influences of parental and adult interactions. The study emphasized the
significant impact of familial and societal factors on gendered behaviors, emphasizing the need for
future research to consider diverse family structures and recruit participants from underrepresented

communities to ensure generalizability.
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Appendix A: Coding Manual for Object Classification

**Dr. Iverson’s WalkTalk Object Exploration Coding Scheme**
Column: ObjDur
Arguments: (ObjDur)

First Pass: ObjDur (o/b)

(o) Open Duration - The duration of object interaction is represented using a duration code
rather than a point code. Throughout the coding period, the infant must maintain continuous

contact with at least one object.

- If the infant picks up and sets down multiple items, if they maintain contact with at least
one of them, this does not disrupt the duration code.

- Ex. The infant is playing with multiple objects in a short period of time. As the infant sets
down a book, they start playing with a truck and a doll. When the infant is complete with
playing with this set of toys, you can see the moment the infant stops touching all the
items.

(b) Blocked Duration - At any point, the start or end of an object duration is blocked, the

duration is coded with a “b.”

- If the infant’s hands are blocked from view for more than 3 seconds, the duration breaks,
even if it is still believed the infant may be holding the object.

- Once the object and the infant’s hand come back to view, a new duration will start with a
“b” code.

- Ex. The infant is playing with a book, but the zoom connection glitches and the screen
turns black. This duration would be coded as “b.” When the zoom screen goes back to
normal and the baby’s hands are on an object, this duration will also be coded “b”
because the onset of the touch was not recordable.
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Column: ObjExp
Arguments: (DisProx, NewObject)

First Pass: DisProx (d/p)

(d) Distal touch - this touch represents that the infant moved towards the object within 5

seconds of the touch.

object.

The object was originally out of reach, so the caregiver moved the infant, or the infant
crawled, cruised, or walked to the object.

If a baby were to walk out of screen, this would be coded as distal.

(p) Proximal touch - this touch signifies that the infant did not move before touching an

This means the object needs to be within reach of the infant.
If the caretaker moves the object closer to the infant, even if the infant is moving towards
the object, this would be coded as proximal.

Second Pass: NewObject (description of object, n)

Description of object - If the infant interacts with a new object, this input would be a brief

description of the object.

Objects may be hard to see at times, but the description is supposed to serve as a basic
idea and a personal record of the items seen on screen.

Ex. Yellow ball, pink doll, big truck

(n) Not Unique - If the object has been previously recorded, it is coded as not unique “n.”

This code serves as an indicator of how many unique toys infants interact with versus
which toys are consistently interacted with.

What is considered an object?
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Any object that the infant can lift and walk with while holding.
The infant can manipulate the object.
Objects with multiple parts
- These should be coded as unique if they are attached to one another.
- If there are multiple small parts in a lego set, puzzle, or indistinguishable pile of
toys, this will be coded as one object as a whole.

What is not considered an object?

Furniture is not considered an object (including blown up objects)
Play tables, kitchen sets, and bouncers do not count as objects
The carpet and the floor
Blankets or play mats do not count if the infant are laying on it while playing
- These items can be coded if the infant is manipulating them in their play space.
Small objects like puzzle pieces and blueberries
Objects that are being used to change positions
- Ex. objects that help the infant position oneself from sitting to standing
Clothing worn by the infant or caregiver
- Clothing items like hats and may be coded as an object if it is not worn by either
the infant or caregiver
Pets are not considered objects. %8
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Appendix B: Coding Manual for Gendered Behaviors and Preferences

Column: gender_object
Arguments: (type, behavior)

First Pass: type (f/m/n)

(f) Feminine - an object that the infant handles have culturally feminine characteristics and

Toys advertised directly towards female children in toy stores or media to encourage
cuddle or cradle behaviors.
o eX. Barbie dolls, baby dolls
Toys colored pink or purple (culturally defined feminine colors)
o Any toy or object that was visually pink or purple.
o Exception: books were classified as neutral despite their color.
Items that represented domestic activities were classified as culturally feminine.
o Ex. kitchen sets and supplies, food toys, and cleaning items (toy vacuums)
(m) Masculine - an object that the infant handles have culturally masculine characteristics

and uses

Toys advertised directly towards male children in toy stores or media to encourage rough
play behaviors.

o ex. Trucks, sporting items, action figures
Toys colored blue and green (culturally defined masculine colors)

o Any toy or object that was visually green or blue.

o Exception: books were classified as neutral despite their color.
Items that represented outdoor activities and careers were classified as culturally
masculine.

o Ex. lab coats, toy tool kits, and toy camping or yard work supplies
(n) Neutral- All toys that do not follow under the masculine or feminine classification,

should be coated as neutral objects.
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- In many cases, this can include toy balls, stuffed animals, et cetera. ALL books are
considered gender neutral unless they clearly display a target gendered audience.

Second Pass: behavior (I/r/t/g/x)

(I) Light touch - interactions classified as a protective or nurturing touch.

- ex. Cuddling a stuffed animal, hugging a doll, or gentle touch of a toy doll house
(r) Rough play - interactions classified by a child using a lot of pressure, throws, or hits an

object.

- A hitting movement can be classified as pushing, throwing or moving your hand up and
down over an object.

- ex. throwing a stuffed animal or pushing down a stack of blocks
(t) Taking - purposely taking an object away from the caregiver

(9) Giving - when a child shares a toy or passes it off to their caregiver.

- The act of offering was not coded if the recipient did not take the object.
(x) Neutral - defined in the infant's interaction with an object that does not align with other

criteria.
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Appendix C: Coding Manual for Parent Interaction

Column1: ParentDur
Arguments: (ParentDur)

First Pass: ParentDur (0,b)

(o) Open Duration - The duration of object interaction is represented using a duration code

rather than a point code. Throughout the coding period, the caregiver must maintain continuous

contact with at least one object.

If the caregiver picks up and sets down multiple items, as long as they maintain contact
with at least one of them, this does not disrupt the duration code.

Ex. The caregiver is playing with multiple objects in a short period of time. As the
caregiver sets down a book, they start playing with a truck and a doll. When the caregiver
is complete with playing with this set of toys, you can see the moment the caregiver stops
touching all the items.

(b) Blocked Duration - At any point, the start or end of an object duration is blocked, the

duration is coded with a “b.”

If the caregiver’s hands are blocked from view for more than 3 seconds, the duration
breaks, even if it is still believed the caregiver may be holding the object.

Once the object and the caregiver’s hand come back to view, a new duration will start
with a “b” code.

Ex. The caregiver is playing with a book, but the zoom connection glitches and the screen
turns black. This duration would be coded as “b.” When the zoom screen goes back to
normal and the caregiver’s hands are on an object, this duration will also be coded “b”
because the onset of the touch was not recordable.

Column2: Parentint
Arguments: (type, behavior)
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First Pass: type (f/m/n)

(f) Feminine - an object that the infant handles have culturally feminine characteristics and

Toys advertised directly towards female children in toy stores or media to encourage
cuddle or cradle behaviors.
o ex. Barbie dolls, baby dolls
Toys colored pink or purple (culturally defined feminine colors)
o Any toy or object that was visually pink or purple.
o Exception: books were classified as neutral despite their color.
Items that represented domestic activities were classified as culturally feminine.
o Ex. kitchen sets and supplies, food toys, and cleaning items (toy vacuums)
(m) Masculine - an object that the infant handles has culturally masculine characteristics

and uses

Toys advertised directly towards male children in toy stores or media to encourage rough
play behaviors.

o exX. Trucks, sporting items, action figures
Toys colored blue and green (culturally defined masculine colors)

o Any toy or object that was visually green or blue.

o Exception: books were classified as neutral despite their color.
Items that represented outdoor activities and careers were classified as culturally
masculine.

o Ex. lab coats, toy tool kits, and toy camping or yard work supplies
(n) Neutral- All toys that do not follow under the masculine or feminine classification,

should be coated as neutral objects.

In many cases, this can include toy balls, stuffed animals, et cetera. ALL books are
considered gender neutral unless they clearly display a target gendered audience.

Second Pass: behavior (I/r/t/g/n/p)

45



(I) Light touch - interactions classified as a protective or nurturing touch.

- eX. Cuddling a stuffed animal, hugging a doll, or gentle touch of a toy doll house
(r) Rough play - interactions classified by a child using a lot of pressure, throws, or hits an

object.

- A hitting movement can be classified as pushing, throwing or moving your hand up and
down over an object.

- ex. throwing a stuffed animal or pushing down a stack of blocks
(t) Taking - purposely taking an object away from the child.

(9) Giving - when a caregiver shares a toy or passes it off to their parents.

- The act of offering was not coded if the recipient did not take the object.
(x) Neutral - defined in the infant's interaction with an object that does not align with other

criteria.
(p) Places Toy Infront - for instances in which the caregiver places an object within the

child’s reaching space.
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