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Early childhood

Many U.S. children spend a significant amount of time in center-based care prior to entering preschool. Previous
theory and research would suggest center-based care settings offer important opportunities for gender sociali-
zation as children here are surrounded by multiple sources of gender-typing information (e.g. peers, adults, toys
and activities). The present longitudinal study examined whether center-based care enrollment status influences
level and timing of children's gender-typed behaviors (same-gender friendships, play and appearance), and
knowledge (self-categorization and stereotyping) between the ages of 2-5. Participants were children and their
mothers of low-income, urban backgrounds (N = 232; African American, Mexican American, and Dominican
American). Overall, children enrolled in center-based care at ages 2 and 3 showed higher gender-typing patterns
than children enrolled later or not at all. Associations were strongest for same-gender-friendships and gender-
typed play, domains that might affect children's subsequent engagement in and learning of certain tasks, skill-

sets, and activities.

Introduction

A friend's grandson returned from his first day at a childcare center.
She asked him if he had learned anything. “Oh, yes!” he responded, “I
learned that I am a boy, and I get to play with the boys' group.”

Outside the home, a large portion of children's gender socialization
might occur in center-based care settings. In fact, in 2016, close to 49%
of U.S. children ages 3-5 (nearly 4 million) were enrolled in center-
based care, a number that stands in stark contrast to those only re-
ceiving parental care (27%) (NCES, 2016). When young children first
enter center-based care, they may have little awareness of distinctions
between boys and girls. Yet, these settings provide an opportunity to
learn about gender as children may be, for the first time, in the presence
of large numbers of boys and girls, as well as gender-typed toys and
activities. Therefore, center-based care enrollment might speed up or
heighten gender-typed behaviors (e.g. same-gender-friendships) and
knowledge (e.g. gender self-categorization). Moreover, previous re-
search has suggested that early gender-typing can have long-term
consequences spanning multiple domains, such as differential academic
performance and success in school, discrimination in the workplace,
mental health implications in adolescence and adulthood and, on a
greater macro-scale, general societal inequality between genders (for a

review, see Leaper, 2015; Mehta & Strough, 2009). Considering the
substantial number of young children enrolled in center-based care in
the United States, as well as the lasting implications of early childhood
gender-typing patterns, there is a need to investigate whether and how
this relatively unexplored context may influence the timing and level of
children's understanding of gender as well as the trajectory of their
subsequent gender attitudes and behaviors.

Early and consistent experience in center-based care has indeed
been shown to influence children in areas outside of gender develop-
ment. Some studies found that children in center-based care were rated
as higher in externalizing behaviors and lower in self-control (e.g.,
Huston, Bobbitt, & Bentley, 2015), whereas other studies reported that
children in center-based care demonstrated higher language and cog-
nitive skills relative to peers not in center-based care (e.g., NICHD Early
Child Care Research Network, 2002). However, to our knowledge, no
study to date has examined whether center-based care enrollment in-
fluences gender development patterns, especially in terms of associa-
tions between gender-related center-based care experiences and chil-
dren's subsequent levels of gender-typing and knowledge. The present
study thus aims to address this gap.
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Theories of early gender development and the influence of center-
based care

Various theories of gender development imply that center-based
care experiences would promote children's expansion and establish-
ment of gender-related knowledge and behavior. Some theories focus
on the child's own construction of gender, the idea that children are
active processors of social category information (e.g., Martin & Ruble,
2004). Other theories focus on the socialization agents (e.g., teachers
and peers) and settings and microsystems (e.g., the structure of a
childcare center) that actively promote children's gender-typing (e.g.
Leaper, 2002).

Cognitive developmental theories

Many models of gender role development contend that children not
only learn, but also construct gender by actively attending to cues in
their social environments, such as media representations of gender
(Halim, Ruble, & Tamis-LeMonda, 2013). Such cognitive theories of
gender development (Martin & Halverson Jr, 1981; Ruble, 1994; Tobin
et al.,, 2010) have grown out of Piaget's (1961) view of children as
active learners. These theories propose that gender cognitions promote
biased gender attitudes and gender-typed behaviors as children attempt
to conform to the stereotypes that they learn (Halim & Ruble, 2010).
For example, Kohlberg's (1966) cognitive developmental theory sug-
gests that children's growing understanding of the constancy of one's
gender motivates them to search for and learn gender stereotypical
information (Ruble, Lurye, & Zosuls, 2007; Slaby & Frey, 1975). Ad-
ditionally, later-introduced gender schema theories (Bem, 1981; Martin
& Halverson Jr, 1981) consider children as actively involved in con-
structing their own, internal representations of “maleness” and “fema-
leness” from the social cues they encounter in everyday environments.

More recently, researchers have further theorized about the devel-
opmental course of gender stereotyping. Aligning with Kohlberg
(1966), Trautner et al. (2005) presented a three-stage progression of
children's gender schema. According to this theory, beginning with the
initial learning of gender stereotypes during toddler and early preschool
years, children subsequently move into gender rigidity between the
ages of three and six (with a significant peak around the age of 3-4)
(Halim, Ruble, Tamis-LeMonda, & Shrout, 2013). Finally, in the third
stage, which typically occurs early in elementary school, children settle
into greater gender flexibility and relax their former rigor in their
gender-typing. The proposal of a curvilinear pattern in gender devel-
opment from early to middle childhood has been supported in studies of
gender stereotyping and gender-typed behavior (Halim, 2016; Martin &
Ruble, 2004; Trautner et al., 2005). Such findings have important im-
plications for examining the impact of center-based care on children's
gender development. Specifically, we would expect that during periods
of rigidity, typically occurring in early childhood (Halim, 2016) and
coinciding with initial center-based care enrollment, children are likely
to pay special attention to differences between same-, and other-gender
peers, as well as the activities in which they are engaged.

Developmental intergroup theory (IT) (Bigler & Liben, 2006, 2007)

The significance of groups for social categorization is made evident
in DIT. This theory incorporates ideas both about gender construction
and about socialization processes in examining why certain attributes
(e.g. gender) become more salient than others and how such salience, in
turn, can lead to stereotyped attitudes and behaviors. According to DIT,
children have cognitive systems that promote their categorization of
individuals into groups, which ultimately cultivate stereotyping
schemas (Bigler & Liben, 2007). By being exposed to contexts with
clusters of girls and boys, such as center-based care environments,
children's attention to categorization cues are heightened, possibly
leading to an earlier and higher use of gender as a classification
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criterion relative to children not exposed to center-based care.

In addition to such “self-socialization” processes, DIT also suggests
that both peers and childcare personnel could directly socialize chil-
dren's gender development (Bigler & Liben, 2007; Chapman, 2016;
Chick, Heilman-Houser, & Hunter, 2002). In center-based care, children
are typically surrounded by more same-aged peers than in the home
and are thus susceptible to gaining gender-related knowledge from a
larger number of sources. According to DIT, explicit remarks from peers
about groups (e.g., “Boys are messy”) teaches children both labels as
well as information associated with these labels (Bigler & Liben, 2007).
Peer pressure and policing among children to guard gender boundaries
are also common (Fabes, Pahlke, Martin, & Hanish, 2013; Hughes &
Seta, 2003; Martin & Fabes, 2001; Martin & Ruble, 2009; Morrow,
2006) and influence children to adjust their attitudes and behaviors to
fit group norms. In many cases, center-based care settings are children's
initial group environment that involves regular encounters with peers,
which further highlights the significance of investigating gender so-
cialization in this milieu.

Personnel in childcare centers can also be powerful agents of gender
socialization. In these settings, adults may inadvertently highlight
gender categories in their pedagogy on a daily basis. Many, if not all
factors deemed as salient in children's social categorization (e.g. adult
verbal labeling [“boys...”, “girls...”], implicit and explicit group se-
paration and discrimination) are highly present in classroom-like set-
tings (Bigler & Liben, 2007). These include differential treatment of
male and female children by their teachers (Chen & Rao, 2011; Erdena
& Wolfgang, 2007), the organization of seating according to gender
(Hilliard & Liben, 2010), using gender-typed learning materials (Chick
et al., 2002), and encouraging gender-typed toy play (Chapman, 2016;
Lynch, 2015).

Consequences of center-based care settings for gender
development

Taken together, the processes described above would lead to pre-
dictions that experiences in center-based care would promote increased
gender-typing, especially in young children. Despite a body of research
documenting the prevalence of various forms of gender socialization in
center-based care (Bigler & Liben, 2007; Chick et al., 2002), surpris-
ingly, there are, to our knowledge, no studies directly examining
whether enrollment in center-based care, and age of exposure to center-
based care, actually influences children's expression of and knowledge
about gender. This is the goal of the present study. In this section, we
review previous studies relevant to the two major elements of gender
development we examine: (1) behaviors (same-gender-friendships,
gender-typed play, and gender-typed appearance), and (2) knowledge
(self-categorization as a boy or a girl and awareness of gender stereo-
types).

Gender-typed behaviors

Are center-based care experiences associated with higher levels of
same-gender-friendships and gender-typed play? Although it is well-
documented that preschool-aged boys and girls prefer to play with
same-gender peers and gender-typed toys (Chick et al., 2002; Fabes
et al., 2013; Ruble, Martin, & Berenbaum, 2006), there is little research
examining whether enrollment in center-based care is associated with
the level of these preferences or when they emerge. Findings from an
experimental study based on DIT in a preschool (Hilliard & Liben, 2010)
have suggested a causal relation between classroom-based gender ca-
tegorizing (e.g., seating boys and girls separately) and level of gender-
typing (e.g., lower ratings of and decreased play with other-gender
peers). Thus, to the extent that center-based care generally makes
gender salient, it would be expected to heighten gender-typed beha-
viors. For example, one outcome of gender-typing in center-based care
settings could be that children play more often with same-gender peers
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and less often with other-gender peers. Previous research has shown,
moreover, that gender segregation in young children can result in more
gender-differentiated play (Martin & Fabes, 2001). Somewhat surpris-
ingly, there has been no examination of how center-based care ex-
periences may affect another significant form of gender-typing, namely,
appearance rigidity (strong insistence on wearing gender-typed
clothing; Halim et al., 2014), an omission we address in the present
study.

Gender-related knowledge

Are children's center-based care experiences associated with their
gender self-categorization and awareness of gender stereotypes?
According to cognitive developmental perspectives, environments
where children can attend to, and acquire information from social
groups should enhance children's knowledge of gender, including
which gender category they and others belong to and gender stereo-
types (Martin, Ruble, & Szkrybalo, 2002). Specifically, center-based
care settings offer social group contexts where children can watch and
learn from their peers' gender-related attitudes, behaviors, and ap-
pearance, and also attend to information relayed via childcare per-
sonnel in their interactions with children and each other. As such, we
would expect children enrolled in center-based care to have higher
gender-related knowledge than children who are not. No prior work has
examined whether enrollment in center-based care is associated with
children's gender-related knowledge, or the timing of its onset, al-
though one recent study found that children in gender-neutral pre-
schools generally demonstrated lower gender stereotype knowledge
than children in regular preschools (Shutts, Kenward, Falk, Ivegran, &
Fawcett, 2017).

Current study

Although previous research has documented the gender-typed
nature of center-based care, we do not yet know whether center-based
care enrollment actually influences young children's gender-typing. The
present study begins this quest with a naturalistic examination of
whether children enrolled in center-based care are more gender-typed
than those who are not, while also considering longitudinal variations.
We proceeded from secondary data consisting of interviews with and
observations of ethnically diverse children and their mothers in a 4-year
annual longitudinal study, which began at age 2 and collected multiple
measures of gender-typed behaviors and knowledge. These measures
were developmentally relevant at the time points considered and have
previously been used in research on early gender development (Halim,
Ruble, Tamis-LeMonda, & Shrout, 2013). In this way, we could follow
participants to see if and when they entered center-based care and as-
sess the possible effect of center-based care timing on gender-related
outcomes. Typically, as young children first enter center-based care
they are only just beginning to learn about gender categories, and may
thus be particularly susceptible to the heightened levels of gender-typed
information present in these settings. The implications of acquiring
gender-related knowledge sooner are, as stated earlier, multiple and
wide-reaching. These implications underscore the importance of better
understanding gender-typing in structured settings outside the home,
such as childcare centers, where many children spend a substantial
proportion of their time.

Moreover, the nature of our data allowed us to sample populations
of predominantly racial and ethnic minority-, and low socioeconomic
status backgrounds. Specifically, we were able to include three of the
most common racial and ethnic minority groups in the United States,
African Americans, Dominican Americans and Mexican Americans
(Vespa, Armstrong, & Medina, 2018). This was an important opportu-
nity for the following reasons: First, it allowed us to consider families of
different backgrounds and demographics than are usually studied in
developmental science. Second, we could include those racial and
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ethnic groups who use center-based care the most (African Americans,
34%), and the least (Latinx, 22%) as their type of primary child care
arrangement (NCES, 2019). Finally, all three groups might differ from
the typically studied European American, middle-class populations on
factors relevant to gender-typing development. Some previous research
has found, for example, that African American children hold less rigid,
and more gender egalitarian ideas of gender roles and gender-typing
behaviors (Albert & Porter, 1988), while Latinx children demonstrate
more traditional gender stereotypes (Bailey & Nihlen, 1990; Zosuls,
Lurye, & Ruble, 2008). Overall, the inclusion of these racial and ethnic
minority populations in our study provided us with the opportunity to
examine the association between center-based care experience and
gender-typing patterns in populations with a possibly large cultural
variation in their gender values. At the same time, we remain cautious
about overemphasizing the influence of culture on minority populations
(Causadias, Vitriol, & Atkin, 2018).

We hypothesized that children with recent or current experience in
center-based care would show higher and earlier levels of gender-
typing (same-gender-friendships, gender-typed play, and gender-typed
appearance) and higher levels of gender-related knowledge (gender
self-categorization and stereotypes), than children with no center-based
care experience. We also anticipated that such effects would be more
evident at younger ages, as early center-based care experiences may
represent a form of gender awakening as suggested in our opening
anecdote.

Method
Participants

Data used for the current study were drawn from a longitudinal
study focused on the role of culture and context in shaping school
readiness among ethnically diverse families living in a large, urban U.S.
city in the Northeast. Participants were mothers (Maee = 29.06,
SD = 5.64) and their children (N = 232; 112 girls, 120 boys) from
Dominican American (N = 83; 36 girls, 47 boys), African American
(N = 77; 35 girls, 42 boys) and Mexican American (N = 72; 41 girls, 31
boys) backgrounds. Recruitment of participants occurred at public
hospitals where mothers had just given birth to their children. To
qualify for the study, mothers were required to be 18 years or older, not
live in a shelter and self-identify as Dominican American, Mexican
American, or U.S.-born, 3rd + generation African American. Focal
children were healthy and full-term upon delivery (birth weight >
2500 g). Around 50% of those asked agreed to participate in the study.
All groups were of similar (relatively low) SES; however higher pro-
portions of families of Mexican American backgrounds were un-
documented, and thus many of the surveyed mothers were not officially
employed. The final sample of participants were predominately of low
SES with an average family income of $20,459/year (SD = $14,632) at
baseline. At the time of recruitment 70% of Dominican American, 50%
of Mexican American, and 65% of African American mothers had
completed high school or a GED, while 8.6% of Dominican American,
2.9% of Mexican American, and 2.6% of African American mothers had
completed at least a B.A. Co-residency with the child's father was the
most common among Mexican American mothers (87.5%), followed by
Dominican American (64%), and African American (47%) mothers.

Although the sample was recruited at infants' birth, data for this
study were collected at 4 time points: at age 2 (M = 2.06 years,
SD = 0.11), 3 (M = 3.03 years, SD = 0.14), 4 (M = 4.21 years,
SD = 0.16), and 5 (M = 5.16 years, SD = 0.12). At each time point,
children were assessed within a month after their birthday in order to
yield a narrow range in age. The sample at baseline was 380 mother-
infant dyads, but the number of participants who continued with the
study ranged from 181 to 200 at each subsequent time point. Families
were lost between baseline and the first home visit (which took place at
14 months) due to relocating to another state, voluntarily dropping out
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from the study, or loss of contact (e.g., disconnected phones; inaccurate
contact information). At age 2, 200 mother-child dyads had complete
data, 1 dropped out of the study, 3 moved out of the city, 26 could not
be located, and 2 declined the visit. At age 3, 196 dyads had complete
data, 4 moved out of the city, 26 could not be located, 5 declined the
visit, and 1 parent was deceased. At age 4, 181 dyads had completed the
visit, 1 dropped out of the study, 4 moved out of the city, 37 could not
be located, and 9 declined the visit. Finally, at age 5, 198 dyads had
completed the visit, 1 dropped out of the study, 3 moved out of the city,
20 could not be located, and 10 declined the visit. Comparisons of fa-
milies with complete versus incomplete data revealed no significant
differences on maternal variables such as education, professional,
marital, and immigrant status, dominant language, age, physical health,
psychological distress, household living arrangement and household
income. Additionally, comparisons between children with complete
versus incomplete data showed no significant differences on cognitive
and/or language skills at age 2.

Procedure and measures

Data collection occurred in children's homes (ages 2 and 3 years,
approximately 2 h/session) and at a university lab (ages 4 and 5 years,
approximately 3 h/session). The specific measures used in the present
study took approximately 10-15 min in total to complete. Parental
consent was obtained either in person or through the mail via signed
returned consent forms. After each visit mothers were paid $75.00 for
their time. Measures were collected from three sources: parent report,
child report, and observations of children's play and appearance (see
Table 1 for summary of measures and at what ages measures were
administered). Mothers and children were interviewed and assessed in
their dominant language (English or Spanish). Some of the measures
were administered at multiple time points, while others were only ad-
ministered once. Decisions to test measures at different ages were made
based on the developmental relevance of a given measure at different
time points in children's development. In addition, as the main purpose
of the larger longitudinal study was to investigate culture and school
readiness, and gender was only one of many topics of interest, gender-
oriented measures were not consistently included at every wave.

Predictor: center-based care enrollment

At each time of data collection, mothers were asked if they had any
type of center-based care arrangement for their child. From their re-
ports, we created a categorical variable indicating whether children had
never attended center-based care (n = 43; 21 boys, 22 girls), or first
entered center-based care at age 2 (n = 32; 18 boys, 14 girls), age 3
(n = 44; 24 boys, 20 girls), age 4 (n = 69; 37 boys, 32 girls), or age 5
(n = 44; 20 boys, 24 girls). Children were categorized as enrolled in
center-based care if the mother stated that her child was attending
center-based care. The remainder of the responses indicated informal

Table 1
Summary of measures and child ages when tested.

Measures Age 2 Age 3 Age 4 Age 5

Gender-typed behaviors
Same-gender-friendships
Gender-typed play
Mother-reported - * * *
Observed * * - -
Gender appearance
Mother-reported appearance rigidity - - * -
Observed gender-typed appearance * * * *

Gender-related knowledge
Self-categorization
Mother-reported * - - -
Child-reported - * - -
Gender stereotyping - * * -
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arrangements such as babysitters, and family-based care (being in
someone's home with other children) and were thus included in the
comparison group. By the time children were 4-5, most were enrolled
in center-based care. Percentage of center-based care characterized as
Early Head Start or Head Start by the mother is as follows: 52% at age 3
and 74% at age 4. At age 5, many children started kindergarten,
however 11% of the sample continued to be in Head Start center-based
care. The question about Early Head Start was not asked at the age 2
time point.

Moreover, in certain analyses we divided our sample into two
groups: whether children were in center-based care, or not in center-
based care at the time of measurement. In other analyses we divided
our sample into groups based on the year they enrolled in center-based
care (at age 2; age 3; age 4; age 5; or never). Chi square tests and
ANOVAs revealed that center-based care groups did not significantly
differ by gender, ethnicity, or household income. We did, however, find
that mothers' education level was related to center-based care enroll-
ment in that mothers with less education were less likely to enroll their
children in center-based care than mothers with more education, F(2,
220) = 3.94, p = .004.

Outcomes: children's gender-typed behaviors
Same-gender-friendships. Mothers were asked whether their children
had the opportunity to spend time with other children. If mothers
responded positively, they were asked to list up to nine of their child's
peers and report their gender, age, and relationship to the focal child
(i.e. whether the peer was a friend or a relative). To remain consistent
with earlier work on gender segregation (Halim, Ruble, Tamis-
LeMonda, & Shrout, 2013), peers included in the present study were
below the age of 10 and overtly labeled as friends by mothers.
Additionally, siblings were excluded. According to prior studies,
mothers' reports of their children's behaviors have demonstrated good
construct validity; for example, they have been correlated with teacher
ratings and have been shown to remain stable over time (e.g. Golombok
et al., 2008). Additionally, the present measure has sufficient face
validity in that mothers were asked to list their child's friends and
separately indicate their friend's gender and age. As such, mothers were
not primed to think about same-gender-friendships. Finally, the
increases in same-gender-friendships with age found in prior research
using this measure (Halim, Ruble, Tamis-LeMonda, & Shrout, 2013) are
consistent with those found in past studies using observations (e.g.
Maccoby & Jacklin, 1987).

At each age, we calculated the proportion of same-gender peers out
of the total number of peers listed (M = 61.35%, SD = 22.75%).
Despite potentially experiencing a lower quantity to choose from, mo-
thers of children who never attended center-based care still listed the
same number of friends, on average, as mothers of children attending
center-based care.

Gender-typed play

Mother-reported gender-typed play. Mothers were asked how often
the focal child plays with 3 female-typed items (kitchen/tea/food sets;
dolls; soft toys/stuffed animals) and 3 male-typed items (toy guns/
swords; vehicles; balls). Data were collected when children were aged
3, 4, and 5. Previous studies on children's toy play informed our choice
of toys (Ruble & Martin, 1998) and support the reliability of asking
mothers to report their children's type of play (Golombok et al., 2008).
Mothers responded on a Likert scale where 0 = Never, 1 = Once or
twice, 2 = Once a week, 3 = Several times a week and 4 = Every day.
Male-typed items were reverse-coded for girls, and female-typed items
were reverse-coded for boys. Female- and male-typed items were
averaged together for girls and boys separately, and then combined
into one measure (Qqge3 =0.59, Agges =0.70, Agges=0.72). Thus, higher
scores indicated more gender-typed play.

Observed gender-typed play. At 2 and 3 years of age, children were
video-recorded playing alone for the duration of 5 min. In order to
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minimize mothers' influence on children's play, mothers were asked not
to interact with their children while filming was in session. For this
task, children were provided 5 toys selected based on their familiarity
in everyday life, their ability to lend themselves to pretend play, and
their use in prior research (Blakemore & Centers, 2005; Campenni,
1999). The toys ranged from gender neutral (hand puppet, nesting cups,
telephone) to female- (baby doll) and male-typed (truck). In accordance
with past research (O'Brien & Huston, 1985; Servin, Bohlin, & Berlin,
1999; Weinraub et al., 1984), videos were coded using INTERACT
Mangold for onsets and offsets of infants' manual contact with each
object (please also refer to Zosuls et al., 2009 for details of these
procedures and prior analyses with the present dataset). If a child
played with more than one toy at a time, separate times were recorded
for each toy that the child touched. For cases in which direct contact
was intermittent because of the nature of play, as in certain types of
activities involving the doll (for example, “feeding” might entail
moving the spoon from the bowl to the doll and back again) and the
truck (for example, pushing and letting go of the truck), play time was
recorded as long as the child's gaze was fixed on the toy and the child
was engaged in an ongoing play activity involving the target toy.
Thirteen percent of the tapes were independently coded by four coders.
Average Kappa scores for the coders was 0.94 (range = 0.91-0.98) for
all possible combinations of pairs of coders. For analysis, durations of
manual contact with truck and doll were examined. Two variables were
computed for all children: (1) total time spent with same-gender-typed
toys (e.g., boys playing with trucks and girls playing with dolls) and (2)
total time spent playing with other-gender-typed toys (see Table 2 for
means and standard deviations).

Gender-typed appearance

Observed gender-typed appearance. Researchers independently coded
gender-typed appearance at ages 2, 3, 4, and 5 using footage from
children's videotaped interviews (based on Halim, Ruble, Tamis-
LeMonda, & Shrout, 2013). Specifically, a range of gender-typed
elements was coded as either not present (= 0) or present (= 1). For
girls, researchers coded for female-typed clothing (e.g. dresses/skirts),
female-typed colors (e.g. pink), female-typed hair accessories (e.g.
bows, hair bands), female-typed patterns or logos (e.g. hearts),
female-typed fabric or fit (e.g. tulle), trend-conscious styles, formal
wear (e.g. patent-leather Mary Janes), and jewelry. For boys,
researchers coded for male-typed colors (e.g. dark blue), male-typed
patterns or logos (e.g. cars), male-typed fabric or fit (e.g. baggy jeans),

Table 2
Summary of MLM means (and standard deviations) over time by timing of
center-based care enrollment.

Age 2 Age 3 Age 4 Age 5

Never entered

Same-gender-friendships ~ 0.41 (0.34)  0.38 (0.26)  0.65 (0.33)  0.66 (0.29)

Gender-typed play - 2.82 (0.59) 2.63(0.72) 2.85(0.58)

Other-gender-typed Play - 1.19 (0.92) 1.36 (0.96) 1.12 (1.00)

Gender appearance 2.30 (1.56) 3.03 (1.38) 3.50 (1.55) 2.79 (1.63)
Entered at age 2

Same-gender-friendships ~ 0.77 (0.26)  0.55 (0.29)  0.76 (0.22)  0.71 (0.26)

Gender-typed Play - 2.71 (0.45) 2.88(0.49) 2.88(0.43)

Other-gender-typed Play - 1.26 (0.75) 1.04 (0.71) 0.72 (0.61)

Gender appearance 1.94 (1.57) 2.56 (1.00) 3.00 (1.36) 2.58 (1.50)
Entered at age 3

Same-gender-friendships ~ 0.52 (0.35)  0.48 (0.27)  0.73 (0.27)  0.73 (0.30)

Gender-typed play - 2.70 (0.61) 3.01 (0.51) 2.98 (0.42)

Other-gender-typed play - 1.34 (0.77)  0.89(0.82) 0.91(0.76)

Gender appearance 2.18 (1.57) 3.05 (1.28) 3.03 (1.82) 2.51 (1.50)
Entered at age 4

Same-gender-friendships ~ 0.56 (0.33)  0.44 (0.29)  0.66 (0.29) 0.76 (0.24)

Gender-typed play - 2.52 (0.50) 2.59(0.59) 2.74 (0.50)

Other-gender-typed play - 1.49 (0.92) 1.43(0.97) 1.01 (0.84)

Gender appearance 1.93 (1.41) 296 (1.21) 3.15(1.76) 2.27 (1.03)
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sports-themed styles (e.g. basketball tanks) and formal wear (e.g. ties).
Gender-typed appearance scores were summed separately for boys
(max score = 5, M = 2.29, SD = 0.99) and girls (max score = 8,
M = 3.29, SD = 1.66). Girls were given a wider score range as they
tended to have a greater variety of gender-typed appearance elements
to code for. Z-scores were centered on the grand means across time for
boys and girls, respectively, and then combined into one variable. These
data were collected at age 2, 3, 4, and 5 (see Table 2 for means and
standard deviations) (x = 0.80-1.00).

Mother-reported gender appearance rigidity. When children were
4 years old, mothers of sons were read two statements: 1) “My son
avoids wearing feminine clothing and colors like pink” (M = 3.43,
SD = 1.53); and 2) “My son loves to wear really masculine things like
baseball caps, basketball shoes, and/or sports jerseys” (M = 4.09,
SD = 0.98). Mothers of girls were read the following two statements: 1)
“My daughter loves to wear pink clothing and accessories” (M = 3.90,
SD = 1.13); and 2) “My daughter loves to wear dresses and skirts”
(M = 3.87, SD = 1.10) (Halim et al.,, 2014). These items were
developed based on qualitative interviews with parents conducted in
previous studies (Halim et al., 2014). Mothers' response options were
1 = Not at all true, 2 = A little bit true, 3 = Somewhat true, 4 = Very
true, 5 = Extremely true. The two items for each gender were
correlated and thus combined into a single score for each gender (for
daughter items, r = 0.48, and for son items, r = 0.30). These questions
were drawn from a larger questionnaire on general gender rigidity and
were selected because they asked about gender appearance specifically.

Outcomes: Children's gender-related knowledge

Mother-report of children's gender self-categorization. When children were
2 years old, mothers of sons were asked the following question: “Does
your child ever refer to himself as a boy?” (M = 0.57, SD = 0.50).
Mothers of daughters were asked about their daughters referring to
themselves as girls (M = 0.52, SD = 0.50). Possible answers were “yes”
(coded as 1) or “no” (coded as 0).

Child interview: gender self-categorization. At age 3, children's gender
self-categorization was assessed by researchers asking, “Are you a boy
or a girl?” Children's responses were categorized as “Consistent” (coded
as 1) if the answers corresponded to their natal gender as reported by
the mother (0 = Inconsistent) (boys, M = 0.54, SD = 0.50; girls,
M = 0.62, SD = 0.49).

Gender stereotyping. At age 3 (boys, M = 0.53, SD = 0.32; girls,
M = 0.52, SD = 0.33) and 4 (boys, M = 0.74, SD = 0.82; girls,
M = 0.75, SD = 0.79), children were assessed on their level of
stereotype knowledge. Interviewers showed children a drawing of a boy
and a girl. Interviewers pointed to each child and said, “This is the boy,
and his name is Bobby. This is the girl, and her name is Lisa.”
Interviewers verified that children could correctly identify the girl
and boy before proceeding. Interviewers then asked the following 6
questions: “Which one of these children likes... (dolls/trucks/to dress
up like a princess/to dress up like a firefighter)”; “Which one of these
children is... (strong/weak)?” “Lisa, Bobby, or both?” If children
answered “both,” interviewers probed, “If you had to choose one,
which would you pick?”

Results

In the first section, we report the association between age of center-
based care enrollment and children's gender-typed behavior. In the
second section, we report the relation between age of center-based care
enrollment and children's gender-related knowledge and identity.
Measures that were administered at 3 or more time points (mother-
reported same-gender-friendships; mother-reported gender-typed play;
observed gender-typed appearance) were analyzed using multilevel
modeling, which allowed us to include participants with missing data.
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For each model, we first calculated Type III sums of squares to indicate
overall omnibus fixed effects for center-based care enrollment. Fixed
effects included center-based care group, time (linear and quadratic
components), gender (female reference group), ethnicity (Dominican
American reference group), and interactions among the variables. A
random participant intercept effect was also included (for detailed
model coefficients and formulas please refer to Halim, Ruble, Tamis-
LeMonda, & Shrout (2013), Halim, Ruble, Tamis-LeMonda, Shrout, &
Amodio (2017)). We treated gender and ethnicity as factors and time as
a covariate, and we assumed that the residuals were uncorrelated and
homoscedastic over time. General time effects, as well as gender and
ethnicity factors are not reported here, as they were not the main focus
of our study and have been reported in previous publications (Halim,
Ruble, Tamis-LeMonda, & Shrout, 2013; Halim et al., 2017).

For variables that were administered at only 1 or 2 time points
(mother-reported gender appearance rigidity; observation of gender-
typed play; gender self-categorization; gender stereotyping), we con-
ducted Bonferroni-adjusted ANOVAS or logistic regressions, depending
on the nature of the data.

Influence of center-based care on children's gender-typed
behaviors

Estimated marginal means and standard errors for multilevel mod-
eling analyses by wave and center-based care group (i.e., age of center-
based care enrollment) are reported in Table 2. We expected children
with earlier center-based care timing to show higher gender-typed be-
haviors.

Same-gender-friendships

Same-gender-friendships was examined longitudinally across ages 2
through 5. The mixed model revealed a significant center-based care
group by time (linear) interaction, F(4, 533.5) = 3.00, p = .018 (see
Fig. 1). Follow-up analyses indicated that center-based care groups
significantly differed at the first and second waves (when children were
ages 2 and 3), Fr1(4, 633.2) = 6.27,p < .001, Fy,(4, 472.6) = 3.26,
p = .012, but not at the third or fourth waves (when children were ages
4 and 5), Fr3(4, 467.1) = 1.01, ns, F 14(4, 625.7) = 0.45, ns.

At the first wave (when children were age 2), follow-up pairwise
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Fig. 1. Means of mother-reported same-gender-friendships over time by age of
entry into center-based care.
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comparisons indicated that, as expected, children who were enrolled in
center-based care at age 2 had a higher percentage of same-gender-
friendships than children who enrolled later or would never enroll,
p's < 0.01. All other comparisons at age 2 were significant (p's <
0.05), or marginally significant (difference between enrollment at age
3 and 4, p = .055). Interestingly, children who never enrolled in center-
based care across ages 2 through 5 also exhibited a lower percentage of
same-gender-friendships compared to those who enrolled in center-
based care as late as age 4 (p = .026) or 5 (p = .007). No other pairwise
comparisons were significant.

At the second wave (when children were age 3), although same-
gender-friendships generally declined for most groups, follow-up pair-
wise comparisons indicated that children who entered center-based
care at age 2 continued to have more same-gender-friendships com-
pared to children who entered center-based care at age 4 or later
(p's < 0.05). Children who entered center-based care at age 3 were
also reported to have more same-gender-friendships than children who
never entered center-based care (p = .034). Finally, those who entered
center-based care at age 5 had more same-gender-friendships than
those who never entered center-based care (p = .023) (see Fig. 1). No
other pairwise comparisons were significant.

Gender-typed play

Mother-reported gender-typed play

Mother-reported gender-typed play was examined longitudinally
across ages 3 through 5. The mixed model showed a significant main
effect of center-based care group, F(4, 488.83) = 4.83, p = .001. As
expected, post-hoc analyses revealed that, across ages 3 through 5,
children who entered center-based care at age 2 or 3 engaged in more
gender-typed play compared to children who entered center-based care
at age 4, 5, and children who never entered center-based care
(p's = 0.014-0.001). No other pairwise comparisons were significant
(see Table 2 and Fig. 2).

Because the gender-typed play variable involved both same-gender-,
and other-gender-typed items, we conducted exploratory secondary
analyses to examine whether the effect of gender-typed play was driven
by children privileging same-gender activities or avoiding other-
gender-typed activities. This analysis revealed that the overall effect
was primarily driven by children avoiding other-gender-typed activities
(Fig. 3). There was a significant group effect of center-based care en-
rollment on other-gender-typed play, F(4, 481.73) = 2.81, p = .025.
Post-hoc analyses revealed that, across ages 3 through 5, children who
entered center-based care at age 3 engaged less frequently in other-
gender-typed play compared to children who entered center-based care
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Fig. 2. Means of mother-reported gender-typed play over time by age of entry
into center-based care.
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Fig. 3. Means of mother-reported other-gender-typed play over time by age of
entry into center-based care.

at age 4 (p = .001) or later (p's < 0.06). Although children who en-
tered center-based care at age 2 also showed low engagement in other-
gender-typed play, they did not significantly differ from the other
groups.

Observed gender-typed play

A second measure of children's gender-typed play was observa-
tional. Children's play was observed in a laboratory situation at ages 2
and 3. To examine whether entry into center-based care affected the
amount of time children spent playing with same-, and other-gender
toys, four univariate ANOVAS were conducted, with children's time
spent playing with the two types of toys at each age as two separate
dependent variables. Child gender (1 = girl, 0 = boy) and years of
center-based care experience at age 2 (0 = not in center-based care,
1 = in center-based care) and at age 3 (0 = not in center-based care,
1 = entered at age 3, 2 = entered at age 2) were the between-subjects
variables. For the ANOVAS conducted at age 2, analyses revealed no
main effects of center-based care or center-based care by gender in-
teraction for either same-gender or other-gender object play (p's >
0.05).

For the ANOVAS conducted at age 3, there was a main effect of
center-based care on children's play with same-gender toys, F(2,
135) = 4.15,p = .018, np2=0.058 in the expected direction. Children
who entered center-based care at age 2 spent more time playing with
same-gender toys (M = 114.49, SD = 96.97), than children who en-
tered center-based care at age 3 (M = 70.73, SD = 63.76) and children
who were not in center-based care (M = 65.32, SD = 54.36). There
were no other significant effects for either variable.

Gender-typed appearance

Observed gender-typed appearance

Children's gender-typed appearance was observed longitudinally
from ages 2 through 5. Surprisingly, a mixed model revealed no group
effect of center-based care enrollment on gender-typed appearance: F(4,
614.8) = 0.66, ns. Also, no significant center-based care group by time
interactions were found, Feenter-based care group x time linear(4;
581.1) = 1.21, 1S, Feenter-based care group x time quadratic(4, 542.4) = 0.43,
ns.

Mother-reported gender appearance rigidity
Mothers reported on children's gender appearance rigidity at age 4.
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An ANOVA was conducted with mother's report of children's gender
appearance rigidity as the dependent variable, and children's gender
and amount of center-based care experience (0 = not in center-based
care, 1 = entered at age 4, 2 = entered at age 3, 3 = entered at age 2)
as between-subject variables. There was no gender by center-based care
group interaction, F(3, 166) = 1.07,p = .364, 'Ip2= 0.019, suggesting
that the center-based care effect was robust across genders. There was,
however, a main effect of years in center-based care: F(3, 166) = 4.84,
p = .003, np2= 0.080 in the predicted direction. Follow up analyses
indicated that children who entered center-based care at age 2
(M = 3.92, SD = 0.68) had higher gender appearance rigidity than
children who entered at age 3 (M = 3.49, SD = 0.77) or 4 (M = 3.46,
SD = 0.74). No other comparisons were significant.

Influence of center-based care on children's gender-related knowledge

Our second goal was to examine possible effects of center-based care
on children's gender-related knowledge. To do so, we conducted ana-
lyses on the link between center-based care enrollment and children's
gender self-categorization (gender-related knowledge), as well as their
level of gender stereotyping (knowledge about categorical distinctions
and attributes). In line with our results on gender-typed behavior, we
expected to find that earlier enrollment in center-based care would be
associated with earlier gender self-categorization and greater gender
stereotyping.

Gender self-categorization

Mother-report of children's gender self-categorization

Mothers reported on their children's gender self-categorization
when children were age 2. A binary logistic regression was conducted
with mother-report of children's gender self-categorization as the de-
pendent variable, and children's gender and center-based care status
(0 = not in center-based care, 1 = in center-based care) as independent
variables. Analyses did not reveal a significant main effect of center-
based care B = 0.229 (0.539), Wald = 0.18,p = .671, OR = 1.26, nor
a center-based care by child gender interaction B = -0.777 (0.785),
Wald = 0.98, p = .322, OR = 0.46.

Child-reported gender self-categorization

Children were directly asked about their gender self-categorization
at age 3. To examine whether children's center-based care experiences
and gender predicted their self-categorization, a binary logistic re-
gression was conducted with children's self-categorization as the de-
pendent variable, and children's gender and years spent in center-based
care (0 years = no center-based care,1 year = entered at age 3,
2 years = entered at age 2,) as independent variables. Results revealed
a significant child gender by year in center-based care interaction, B = -
1.000 (0.472), Wald = 4.49, p = .034, OR = 0.37. Post hoc analyses
showed that the simple main effect of center-based care for boys was
significant, B = 0.957 (0.355), Wald = 7.25, p = .007, OR = 2.60.
This indicates that for every extra year in center-based care, boys were
2.6 times more likely to self-categorize by gender consistent with their
natal sex. For girls the simple main effect of center-based care was not
significant, B = -0.043 (0.311), Wald = 0.02, p = .889, OR = 0.96
(see Fig. 4).

Gender stereotyping

To examine whether children's stereotype knowledge at age 3 and 4
differed by when a child entered center-based care, a separate ANOVA
was conducted at both ages with children's gender stereotyping as the
dependent variable, and children's gender and years spent in center-
based care (for age 3: 0 = no center-based care, 1 = entered at age 3,
2 = entered at age 2; for age 4: 0 = no center-based care, 1 = entered
at age 4, 2 = entered at age 3, 3 = entered at age 2) as between-subject
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Fig. 4. Means of child-reported gender self-categorization by gender and
center-based care status at age 3. A significant simple main effect was found for
boys, but not for girls.

variables. At both ages, analyses did not reveal a significant main effect
of center-based care (p > 1). For age 3, children who were not in
center-based care (M = 0.51, SD = 0.33) were no different from
children who entered at age 2 (M = 0.59, SD = 0.34), or at age 3
(M = 0.53, SD = 0.32). For age 4, children not in center-based care
(M = 0.64, SD = 0.20) were no different from children who entered at
age4 (M = 0.88,SD = 1.27), at age 3 (M = 0.68, SD = 0.17), or at age
2 (M = 70,SD = 0.14).

Discussion

In a longitudinal study involving multiple gender-related measures
we investigated whether or not enrollment in center-based care is as-
sociated with the development of gender-typed behavior and knowl-
edge in young children. Overall, results suggest that age of center-based
care entry may influence the timing and level of some aspects of gender
development, such as same-gender-friendships, but not all aspects, such
as gender stereotype knowledge.

Gender-typed behavior

Findings supported our predictions about the influence of center-
based care on children's gender-typed behavior in that all three of the
dimensions we examined showed significant variation as a function of
center-based care enrollment. First, we found that earlier enrollment in
center-based care was associated with more same-gender-friendships at
earlier timepoints. Differences in levels of same-gender-friendships as a
function of age of center-based care enrollment were seen at ages 2 and
3, but were not seen at ages 4 or 5. Levels of same-gender-friendships
have been shown to rise around age three with girls and boys becoming
increasingly divided through elementary school (Maccoby, 1998;
Mehta & Strough, 2009). Our findings suggest that, although most
preschool children favor same-gender peers (Lindsey, 2016), factors in
the childcare center environment may usher in this tendency toward
same-gender-friendships even prior to formal preschool age levels.

Second, center-based care enrollment was associated with gender-
typed play, although results varied depending on the measure and year.
Similar to the findings for same-gender-friendships, analyses of mother-
reported play indicated that children enrolled in center-based care at
younger ages (at 2 or 3 years of age) generally showed higher levels of
gender-typed play than children who enrolled later or never.
Interestingly, follow-up exploratory analyses revealed that this effect
was primarily driven by children avoiding other-gender-typed activities
(e.g., boys avoiding playing with dolls and girls avoiding playing with
trucks), especially by those who enrolled in center-based care at age 3.
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In contrast with mother-reported play, children's observed play during
a brief experimental session showed no effect on time spent playing
with other-gender-typed toys. Instead, we found that children who had
been enrolled longer in center-based care spent more time playing with
same-gender-typed toys at age 3 (but not at age 2). Perhaps this dis-
crepancy reflects differences in toys and play activities available and
made salient in the home versus in a structured research task. It might
also result from differences between verbal report and observational
measures. Although both offer valuable and different insights, future
research might best be structured to observe children's play with mul-
tiple toys in both home and childcare center contexts over a longer
period to better assess stable gender-based object preferences.

As for our third behavior, gender appearance, we found partial
support for our hypothesis on one of the two measures. At age 4, mo-
ther-reported appearance rigidity (i.e. their child's insistence and pre-
ference to wear gender-typed clothing) was generally higher in children
who entered center-based care at age 2 than in children who entered at
age 3 or 4. However, for observed gender-typed appearance across ages
2 through 5, results surprisingly did not show any influence of timing of
center-based care enrollment. A potential source of this discrepancy is
that mothers' reports were based upon continuous observations of their
children's preferences for their dress and general appearance, whereas
the investigator-observed measure was essentially a one-time snapshot
of children's appearance at the time of assessment. While it is possible
that mothers chose children's clothes for the lab appointment and that
this accounted for the difference in findings, previous studies suggest
parental influence on young children's clothing choices is surprisingly
minimal (Halim, Ruble, Tamis-LeMonda, & Shrout, 2013). Specifically,
parent preferences for their children's feminine or masculine appear-
ance, and their general gender traditionalism, have not been correlated
with children's appearance rigidity or observed gender-typed appear-
ance (Halim et al.,, 2014; Halim, Gutierrez, Bryant, Arredondo, &
Takesako, 2018). Nevertheless, it remains possible that the influence of
parents is sufficiently strong at these ages that it outweighs the influ-
ence of being in a childcare center. Moreover, parents may not enforce
children's gender-typed appearance (or other gender-related behaviors)
in the privacy of the home, but instead do so when sending their chil-
dren into public settings such as childcare centers (for example, a boy
may wear his sister's pink, frilly hand-me-downs in the home, but not at
his childcare center).

Gender-related knowledge

We found some tentative support for our expectation that center-
based care enrollment would heighten gender-related knowledge, but
only for one of the two domains that we examined. For child-reported
gender self-categorization, results were in the predicted direction only
among boys at age 3. Remarkably, each additional year of center-based
care experience increased the likelihood of gender self-categorization
by 2.6 times. Unexpectedly, we did not find a connection between
center-based care enrollment and gender self-categorization for girls, or
for mother-reported gender self-categorization measured at age 2. The
noted gender discrepancy might be rooted in girls learning gender
earlier than boys (e.g. gender labeling, Zosuls et al., 2008) and thus the
effects of center-based care enrollment on girls' gender self-categor-
ization might have been more prominent at age 2. Unfortunately, the
gender self-categorization question was not included at age 2 in the
measure, and thus it was not possible to explore this possibility. It
should be noted that the marked increase in gender self-categorization
in boys at age 3 might indicate that the enhancement of gender rigidity
reported by Halim, Ruble, Tamis-LeMonda, and Shrout (2013) between
ages 3 and 6 is particularly intensified in boys exposed to center-based
care experiences.

To our surprise, center-based care enrollment was not related to
children's knowledge of gender stereotypes. Prior research has reported
findings for gender stereotyping consistent with our hypotheses;
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however in some of these studies the outcome measure was stereotype
endorsement, rather than stereotype knowledge. Specifically, preschool
contexts where gender was made highly salient were associated with
higher levels of gender stereotype endorsement than in control condi-
tions (Hilliard & Liben, 2010). On the other hand, a recent study found
that children in childcare centers where gender was made less salient
showed lower levels of gender stereotype knowledge (Shutts et al.,
2017). Importantly, prior work has suggested that gender stereotype
knowledge and endorsement follow separate cognitive pathways,
where knowledge levels are generally similar among children of the
same age and cultural background, but not necessarily associated with
their personal endorsement levels, which fluctuate more according to
individual factors (Liben & Bigler, 2002; Patterson, 2012; Zelazo,
2013). Our study measured subjects' stereotype knowledge, rather than
their stereotype endorsement, which could partially explain our null
results in terms of this outcome.

Implications

The present study is the first, to our knowledge, to examine whether
children enrolled in center-based care are more gender-typed than
those who are not. As such, it has several important implications, not
only for scholars invested in further examining the mechanisms behind
gender socialization in young children, but also for teacher practices
and policy guidelines concerning early childhood care.

One implication of our findings is that children who enroll early in
center-based care, specifically between the ages of 2 and 3, show more
pronounced gender-typing than those who enroll later (at age 4 or 5)
and thus may be at a turning point in terms of gender-related outcomes.
It is important to note that this specific age-span is a critical time point
as it coincides with the advent of full-fledged gender identity devel-
opment (Halim & Ruble, 2010). Our data suggest that once children
aged 2-3 enroll in center-based care, they show increased gender-typed
preferences for activities and friends and begin to narrow with whom
and with what they play.

In our sample, we found that the number of friends did not differ
between children enrolled in center-based care versus those not en-
rolled. Thus, we speculate that mere exposure to playmates is not the
critical variable in the differences we report. Instead, important ele-
ments of group center-based childcare settings such as the gender-typing
cues of available toys, continuous peer monitoring of gender relevant
behaviors and choices, childcare center personnel's grouping and ca-
tegorization of children by gender, and communications of gender-
based expectations might accelerate the pace of gender identification in
young children. Short-term consequences include separate activity and
play preferences, which can lead to a refinement of different skill sets,
and increased segregation between gender in-, and outgroups (Mehta &
Strough, 2009). Due to the different nature of gender-typical activities
for boys versus girls (Martin & Ruble, 2009) and peer and/or caregiver
monitoring of these activities, girls with early center-based care ex-
perience may, for example, delay or restrict their learning about
numbers and spatial relations, while the same is true for their male
counterparts in terms of reading and writing, social skills and nurtur-
ance (Fabes, Martin, & Hanish, 2004; Maccoby, 1998; Martin et al.,
2013). Moreover, studies have reported that early gender-typing and
segregation have long-term implications beyond childhood that are not
restricted to the enhancement of certain academic skillsets (Maccoby,
1998; Martin & Fabes, 2001; Mehta & Strough, 2009). In fact, persistent
separate experiences between the sexes has been associated with ne-
gative implications for mental health in adolescence and adulthood
(Arndorfer & Stormshak, 2008), the quality of heterosexual romantic
(Maccoby, 1998; Underwood & Rosen, 2009) as well as professional
relationships (Reskin, 1993), and the perpetuation of sexist attitudes
and discrimination between women and men in the culture at large
(Leaper, 1994). As children's early gender-typed attitudes and beha-
viors have been shown to influence many aspects of their development
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across the lifespan, it is important to understand the origin and process
of such patterns. By targeting the influence of gender-typing in child-
care center contexts, young children might gain more inclusive and
versatile experiences from an earlier age (Mehta & Strough, 2009). A
tangible example of such initiative is the Sanford Harmony Project
(SHP), which trains teachers and school personnel to assist children in
building positive, mixed-gender peer relationships in the classroom
with the goal of improving other-gender attitudes and, more long-term,
various adjustment outcomes (e.g. Hanish et al., 2016; Martin et al.,
2017).

Another possible implication of early center-based care enrollment
can be derived from the curvilinear pattern observed by Trautner et al.
(2005). That is, an earlier onset of gender rigidity associated with early
entry to center-based care may promote an earlier arrival of gender
flexibility. However, our data did not seem to fully support such pat-
terns. Rather, children who enrolled later in center-based care even-
tually (around ages 4-5) appeared to “catch up” with their earlier en-
rolled peers on gender-typed behaviors (see Figs. 1-3), although such
alignment was not distinct enough to always reveal significant time by
center-based care group interactions. Thus, we would recommend a
future study collecting data beyond age 5, preferably up to ages 8-10,
in order to further examine whether children with different center-
based care timing eventually show similar courses of gender develop-
ment throughout childhood. Moreover, as noted above, discriminating
among the several possible dynamic influences of the timing of center-
based care exposure upon gender typical behavior and cognitions
would require future intensive observational research within childcare
center environments. The results of the present study suggest that this
kind of investment is warranted.

Limitations and future research

Certain limitations and questions about the present findings suggest
important directions for future study. First, what factors influence a
family's decision to enroll their children in center-based care? In the
present study, children who never enrolled in center-based care gen-
erally showed lower gender-typing, as we predicted. However, since the
present study is not experimental, but naturalistic, we did not randomly
assign children to either be in center-based care or not. Therefore, it is
not clear whether this group of children differed from the other groups
of children beyond their center-based care entry status in a way that
would affect their gender-typing. Although in our analyses we did not
find center-based care entry groups to differ by ethnicity, child gender,
or household income, there are likely to be other differences between
families of children who enroll in center-based care versus families of
children who do not. For example, parental characteristics, such as
gender attitudes, may influence the kind of clothes and toys available
for the child to select from, especially at younger ages. This is certainly
an issue worth considering in future research.

Second, it is important to note that our findings and conclusions are
based on a demographically specific sample (low-income, urban African
Americans, Mexican Americans, and Dominican Americans). We con-
sider this a strength of our study as such samples have been under-
represented in the literature, even though soon the majority of young
children in the United States will be of backgrounds other than non-
Hispanic, White (Child Trends, 2018). Unfortunately, due to the size of
our sample, we were unable to adequately examine variability by eth-
nicity and immigration status as well as other gender-related demo-
graphic factors, such as co-residency with the child's father or other
male parental role figure. Moreover, in order to further generalize to
the greater U.S. population, we recommend that future studies broaden
the demographics scope to include more racial/ethnic and socio-eco-
nomic categories.

Third, does enrollment in center-based care at a young age in-
evitably contribute to more traditional gender-typing? Although the
present findings suggest this kind of association, it seems reasonable to



A. Bennet, et al.

expect that some childcare center environments could, depending on
their profile (e.g. religious versus progressive) and the characteristics of
staff and other children, contribute to socialization of less gender-tra-
ditional knowledge. In fact, a recent study of gender-neutral pedagogy
in Swedish preschool programs demonstrated that children in such
contexts were more open to playing with gender-unidentified peers, and
showed less gender stereotyping than children in more traditional
contexts (Shutts et al., 2017). Although Swedish law notably requires
all schools to promote gender egalitarianism in the classroom, Shutts
et al. (2017) findings nevertheless indicate that conscious structuring of
childcare center environments in gender-neutral forms can offset the
strength of gender socialization evident in center-based care or pre-
school circumstances. Due to the nature of the original study from
which data used for the present analyses were drawn, we had limited
access to information on the type or quality of childcare centers chil-
dren attended, which could possibly moderate the effects found. Im-
portantly, however, the present study investigated a diverse sample of
children's participation in the childcare centers to which they naturally
had access. Of note is that despite such variations, our analyses still
yielded significant findings. We consider the present study to be a
stepping stone for future studies on the specific mechanisms that ex-
plain the link between early childhood exposure to center-based care
and gender-typing among urban minority populations.

Fourth, in the present study the association between center-based
care enrollment and gender-typing was stronger for behaviors than
knowledge. It is not clear what this finding implies, although it is
theoretically important because of its relevance to cognitive perspec-
tives on gender development described earlier. Unfortunately, we
cannot draw clear conclusions from the present study as cognitive
measures were limited in scope and number of items. Further, an ex-
amination of stereotype endorsement and not just knowledge in the
future would be interesting. Liben and Bigler (2002) have suggested
that knowing labels and stereotypes (e.g. these children are girls, and girls
typically play with dolls) may not be related to increased gender-typing
patterns while, instead, endorsing such stereotype knowledge (girls
should play with dolls) might (Patterson, 2012). According to this view,
while children in center-based care may gain more knowledge of gender
labels and categories, unless they endorse such knowledge, it may not
affect their subsequent levels of gender-typing.

Fifth, due to the family-, and home-based inquiry nature of the
study, we did not have access to information collected in center-based
care settings, such as teacher observations of child attitudes and be-
haviors. Although mother reports generally show high validity in pro-
viding such information, and have been correlated with teacher ratings
(e.g. Golombok et al., 2008), future studies would benefit from also
surveying childcare center staff on children's gender-typing patterns
and, overall, from using more observational measures.

Sixth, we recognize that our gender self-categorization measure
could benefit from deviating from a forced choice format and include
the option for children to respond “neither” to the question “Are you a
boy or a girl?”. For future studies, especially with older children, we
encourage including a broader range of gender category options, or
alternatively an open format for responses.

Finally, in order to explore the direction of significant effects for
certain findings, there are instances where the present study includes
multiple follow-up tests (e.g. for same-gender-friendships and gender-
typed play). This introduces Type I error as a potential problem, al-
though such concern is lessened by the fact that the study included
close to 200 participants, only 8 measures, and the majority of sig-
nificant effects were found at p-values considerably lower than 0.05.

Conclusion
As the majority of children between ages 3-5 are enrolled in center-

based care (NCES, 2016), the social consequences of such contexts are
becoming increasingly relevant to investigate. The present study is the
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first to explore whether center-based care enrollment is related to
children's gender development using a longitudinal design with an
ethnically diverse sample. Our findings suggest that the timing of
center-based care enrollment is indeed associated with the development
of young children's gender categorization and gender-typed behaviors.
Specifically, children enrolling at ages 2 and 3, showed higher gender-
typing patterns than children enrolled later (at age 4 or 5). This is worth
noting, as most U.S. children are first enrolled in center-based care
around the age of 3 (NCES, 2017); however, many children enroll as
early as at a few months of age. Moreover, the strongest relations were
found between center-based care experience and same-gender-friend-
ships and gender-typed play, domains that might affect children's sub-
sequent engagement in and learning of certain tasks, skillsets, and ac-
tivities. It is important to note that these findings do not imply that
caregivers who wish to de-emphasize gender stereotypes for their
children should be discouraged from enrolling their children in center-
based care. In fact, there are multiple benefits for children of being in
center-based care (see e.g. O'Brien Caughy, DiPietro, & Strobino, 1994).
Instead, we hope to raise awareness, both in primary caregivers and
childcare center personnel, of the influence center-based care contexts
can have on children's early gender development. This, we believe, will
allow for informed parental choices and teacher practices, potentially
also extending to modified guidelines and policies for pedagogical
training.
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