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Key points

* Studied understanding of transgender and gender essentialism in children ages 5—6 and
9-10.

* Hearing a story about a transgender child increased children's understanding of transgender
identities.

* Hearing a metaphorical story about a marker that looked red on the outside but was really
blue did not.

* Gender essentialism was slightly reduced after hearing the transgender story.

INTRODUCTION

Recently, people with diverse gender identities have garnered more attention in the media, politics and
society in general (David, 2017; Herman et al., 2022; Steinmetz, 2014). Given this relatively large in-
crease in the visibility of transgender people, the moment is ripe for better understanding of how gender
diversity may influence children's conceptualizations of gender. Gender identities outside of the binary
may challenge adults to rethink their notions about gender, including their essentialist beliefs (Fine
et al., 2023). Furthermore, gender diversity in children has garnered attention from politicians in parts
of the United States with some questioning the impact of exposure to gender diversity on children's
understanding of their and others' gender (Alfonseca, 2023).

The present study examines whether introducing young children to gender diversity would influence
their understanding of transgender identities, as well as their endorsement of gender-essentialist be-
liefs (lay beliefs that gender is a category that is based in biology, composed of discrete and immutable
identities and informative about the potential traits and preferences of those with a particular iden-
tity; Gelman, 2003). Young children's gender essentialism has been documented in a range of cultures
around the world (e.g., Davoodi et al., 2020; Diesendruck et al., 2013; Smyth et al., 2017), but can vary
as a function of both age and cultural context. Whereas preschool and early elementary school children
show consistently high levels of gender essentialism, in the United States, this decreases between 5 and
10years of age, especially in more liberal communities (Fine et al., 2024; Rhodes & Gelman, 2009;
Taylor, 1996; Taylor et al., 2009). These findings suggest that, at least in the United States, children may
be open to non-essentialist messages about gender by about 9-10years of age. In contrast, explaining
transgender identities (identities of people whose gender differs from that assigned at birth) to younger
children may be difficult, given their strict endorsement of gender roles and stereotypes (e.g., insisting
that only girls like to play with dolls and only boys like to play soccer; Trautner et al., 2005). Likewise,
young children may have difficulty grasping transgender identities, as such identities may be perceived
as conflicting with two essentialist beliefs: that gender is immutable and that gender is biologically
determined. Indeed, even many adults struggle with how to understand and accept transgender people
(e.g., Elischberger et al., 2016; Payne & Smith, 2014).

One potential mode of explaining diverse gender identities to children is stories. Recently, picture
books have been written that aim to help young children understand what it means to be transgender.
This literature may be instrumental in exposing children to transgender identities and influencing chil-
dren's gender-essentialist beliefs. However, because of the discrimination and prejudice transgender
people face (Barbee et al., 2022; Kosciw et al., 2019; Miller & Grollman, 2015), it is important that
books convey their messages in a way that is sensitive and informative. Furthermore, although there is
evidence that children learn from stories, whether stories are a good means of delivering messages about
the social structure of the world has been less studied (Strouse et al., 2018). For example, how closely
stories reflect real life may greatly affect how well knowledge is transferred to children's everyday lives
(Richert & Smith, 2011).
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We examine how a realistic story with a transgender girl (in this case, a girl assigned male/boy at
birth), and a metaphorical story with an anthropomorphized marker possessing an outside that does
not match its inside, explain transgender identities to young children and, importantly, how these sto-
ries influence children's endorsement of gender-essentialist beliefs. We look specifically at children in
two age groups, 5- to 6-year-olds and 9- to 10-year-olds, because prior research shows developmental
changes between these age groups in endorsement of gender essentialism (Fine et al., 2024; Rhodes &
Gelman, 2009; Taylor, 1996; Taylor et al., 2009).

Impact of intergroup contact on essentialist beliefs

One way to learn about diverse identities is to have contact with people with those identities. Allport (1954)
proposed that contact with stigmatized outgroup members can lead to reduced biases, especially under
optimal conditions. Intergroup contact has been extensively studied in adults and children and found to
reduce biases and discrimination against outgroup members such as people of other races, ethnicities,
sexual orientations and abilities (Aboud & Brown, 2012; Guerra et al., 2010; Pettigrew & Tropp, 2000).

Research indicates that intergroup contact is also associated with changing essentialist beliefs, in
children as well as adults (Deeb et al., 2011; Fine et al., 2023; Lytle et al., 2017; Martin et al., 2017;
Merrilees et al., 2023; Pauker et al., 2018). For example, essentialist beliefs about ethnicity were found
to be lower in Israeli and Arab children who attended a multi-ethnic school in Israel compared to
mono-ethnic schools (Deeb et al., 2011). Pauker et al. (20106) also found that older children of their 4- to
11-year-old participants differed in race essentialism as a function of the US state in which they resided.
Older children from Massachusetts, a less racially diverse state, expressed more race essentialism and
racial stereotyping than older children from Hawaii, a more racially diverse state. However, to our
knowledge, prior research has not investigated the role of contact in children's essentialist beliefs about
gender diversity.

Although estimating the population of transgender people is challenging due in part to differences
in definitions and methodology (Collin, Reisner, Tangpricha, & Goodman, 2016), the rates are typi-
cally estimated to be quite small (Iess than 1%) in both the United States (Meerwijk & Sevelius, 2017)
and worldwide (Collin, Goodman, & Tangpricha, 2016; Meier & Labuski, 2013; Winter et al., 2016),
making it relatively unlikely that children will meet many transgender people in their day-to-day life.
This presents an obstacle in encouraging the type of direct, in-person contact Allport (1954) originally
proposed. However, intergroup contact by means of indirect contact, including contact with media that
features outgroup members (Hoffarth & Hodson, 2018; Tropp et al., 2016), has also been shown to
reduce biases and anxiety about outgroup members in adults and children (Cao & Meng, 2020; Husnu
et al.,, 2018; Pettigrew et al., 2007; Vezzali et al., 2017; Wolfer et al., 2019). Moreover, media contact in-
volving LGBTQ people has been found to relate to positive attitudes towards the LGBT(Q community
in adults (Lissitsa & Kushnirovich, 2021). Given that many children may not have the opportunity to
have in-person interactions with transgender people, children's stories, a form of media, offer a way to
provide children with indirect contact.

Children's learning from books and other media

Children's books have long been used to educate children about a range of issues (for a review, see
Strouse et al., 2018). Much research on children's media, both books and T'V shows, focuses on academic
themes such as science, analogical problem solving (i.e., transferring a solution from one context to an-
other similar context) and vocabulary (e.g., Ganea et al., 2008; Kelemen et al., 2014; Richert et al., 2009).
Although less is known about how children learn from stories that teach social lessons about culture,
diversity and morality, children can recognize the morals conveyed through stories (Larsen et al., 2018;
Walker & Lombrozo, 2017). Children as young as 4years old who heard a story about a child sharing
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were more likely afterwards to share stickers compared to a control group (Larsen et al., 2018). Walker
and Lombrozo (2017) found when children as young as 5years old were read a story and asked to ex-
plain the feelings of the main characters, they were able to glean the moral. Children's TV programming
also aims to teach children about cultural, racial and ethnic diversity. A meta-analysis of the impact of
Sesame Street, a show known for highlighting and promoting interracial and interethnic relationships,
on young children's educational outcomes finds the show does promote academic and social learning
(Mares et al., 2015). All this work suggests children's media may be an impactful way to educate children
on important real-world lessons.

Storytelling via books and shows can be a powerful way to teach young children, although they
also pose challenges, due to the use of analogies and fantastical characters that may introduce ob-
stacles to transferring information from the fictional world to the real world (Strouse et al., 2018).
Although even very young children are capable of learning biological information from anthropo-
morphized animals in storybooks (Geerdts et al., 2016) and can separate the real world and fantasy
(Woolley, 1997), fantastical stories and those relying on analogies may be less effective for teaching
children about real-life concepts (Larsen et al., 2018; Richert et al., 2009; Richert & Smith, 2011;
Sobel et al., 2013; Walker et al., 2015; Woolley, 1997; Woolley & Ghossainy, 2013). Richert and
Smith (2011) offer a theory of quarantining to explain why children often do not apply messages
from fantastical stories to real life. The basic idea of quarantining is that ‘when children recognize
salient differences between fantastical and realistic contexts, they may believe information pre-
sented in fantastical contexts is irrelevant to realistic contexts, and therefore, they do not apply in-
formation presented in fantastical contexts to the real world” (Richert & Schlesinger, 2017). Walker
et al's (2015) work supports this theory, showing that 3- to 6-year-old children make causal infer-
ences from realistic stories more often than from fantastical stories. So, although children do learn
from stories, both fantastical and realistic, the features of the story and the type of information the
story conveys are important in determining how successfully children transfer the knowledge pre-
sented to them. These findings suggest that more realistic stories may be a more effective means of
influencing children's thinking about transgender identities as a reality in their worlds, as compared
to fantastical stories.

The present study

In this study, we examined if/how contact with trans identities through stories affected children's un-
derstanding of transgender identities and their gender-essentialist beliefs. The stories we developed
were video animations based on two commercially available books, I a7 Jazz (Herthel & Jennings, 2014)
and Red: A crayon's story (Hall, 2015). As detailed in the Method, below, we modified the stories for the
purpose of the experimental task (e.g., shortening and rewriting them to make them precisely parallel to
one another in content and length). I am Jazz tells Jazz Jennings's true autobiographical story of transi-
tioning from a boy to a gitl in early childhood. In Red: A crayon’s story, Red is an anthropomorphized blue
crayon with a red label. He is also treated as a red marker by those around him. By the end of the story,
Red transitions to Blue. This story is not about gender but may be considered analogous to transgender
identities because of the contrast between the crayon's outward appearance and its inner identity. Both
stories emphasize how their protagonists' outsides do not match how they feel on the inside, how the
physical self is separate from one's felt identity and how family and friends grow to understand and sup-
port the protagonists' identities. For ease of exposition, we refer to the realistic story in our experiment
as ‘Jazz’, and the metaphorical story as ‘Blue’ (i.e., named with the protagonist's ‘inner’ identity).

We assessed what children learned about transgender identities from the two stories (one direct
and realistic [Jazz]; the other metaphorical and fantastical [Blue]), and if/how these stoties affected
children's gender essentialism. We also included a third group of children who did not hear a story and
served as a control group. We predicted that children in the control group would be less likely to say that
a child can be transgender and would display higher levels of gender-essentialist beliefs. Additionally, we
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explored if children's understanding of transgender identities and endorsement of gender essentialism
differed for those who heard the direct (Jazz) versus metaphorical (Blue) story.

We tested children of two age groups—5—06years of age and 9—10years of age—as gender essen-
tialism tends to decrease between these two age groups, with older children attributing gender-related
behaviour relatively more to environmental reasons and mechanisms (Rhodes & Gelman, 2009;
Taylor, 1996; Taylor et al., 2009). Additionally, because younger children are less skilled at drawing
analogies and translating lessons from fantastical stories to the real world (Larsen et al., 2018; Walker
et al., 2015), younger children may show a greater difference between the two stories than older chil-
dren. We aimed to test roughly 58—60 children per condition (i.e., roughly 174—180 in total). Our sample
size was based on the largest feasible sample we could recruit, instead of a power analysis, due to the
lack of comparable studies.

In addition to assessing children's gender-essentialist beliefs broadly, we examined four differ-
ent components of gender essentialism (specifically: biological basis, informativeness, discreteness
and immutability) to explore whether these stories might have differential effects on different as-
pects of essentialism. Specifically, because these stories focused on changing identities, we hypoth-
esized that they may especially lower children's adherence to the immutability component of gender
essentialism.

Finally, we examined children's responses to three open-ended questions (why the character was sad
at the beginning of the story and happy at the end of the story, as well as what lessons the participant
learned) to gain further insight into what they learned from these stories.

METHOD
Participants

We included 174 participants: 87 five- and six-year-olds (M=5.92years, SD=0.61) and 87 nine- and
ten-year-olds (M=9.82years, SD=0.53). All participants were cisgender as reported by their parents.
Ninety-five (55%) participants were gitls and 79 (45%) wete boys. Self-reported race/ethnicity was: White
(n=92; 53%), multi-racial (#=11; 6%), Asian (#=8; 5%), Latinx (#=11; 6%), did not report race (#=38,
5%) and 55 (32%) who were not asked due to an error when transferring the consent form to an online
format. Numbers exceed 100% because Latinx identity was counted separately from race. Seventy-eight
participants (45%) completed the study in person in our laboratory. Due to the COVID-19 pandemic,
95 participants (55%) completed the study online via secure Zoom meetings. The only exclusions were
participants who fell outside the determined age range.

Materials

With the help of two research assistants, we created a video version of each story to maintain consistency
across participants and to keep participants engaged. Fach video consisted of a voice-over accompanying a
series of motion capture animations, showing an artist's hand-drawing images that illustrated the text. Both
stories were voiced by the same person, were drawn by the same artist and were 3:33 min long. The Jazz story
video used a subset of the text from [ am Jazz and featured drawings based on the illustrations from the
book. The Blue story video adapted the text from Red: A crayon's story to be directly parallel, and relevant to
activities a marker would do. We used a marker rather than a crayon in order to colour in blue with a seem-
ingly red marker (i.e., the outward shell of the marker was red).! In this way, there was a contrast between
the marker's outer appearance and its insides, just as gender identity can be for people.

1 . . .. . .
The ink emerged from an uncolored marker tip that changed to blue on the paper, so that there was no visible sign of the ink colour on the
marker itself.
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In both videos, the story begins by presenting the main character with their current (trans) identity,
and what they like to do (e.g,, Jazz likes the colour pink, singing, back flips, makeup, etc.; Blue likes
drawing blueberries, skies, bluebirds, etc.). The character then explains that they are trans (‘I have a girl
brain but a boy body’; ‘I have a blue inside but a red outside’). At that point, the story goes back in time
to talk about their pre-transition self, their desire to change, their social transition, their acceptance by
parents, teachers and friends, as well as some of the challenges they face due to their trans identity. They
end by saying, ‘I don't mind being different. Different is special! I think what matters most is what a
petson is like inside. And inside, I am happy. I am having fun. I am proud! I am [Jazz/Blue]!” Portions of
the scripts for the two stories appear in the Appendix 1, along with sample still images from the videos.

Measures

Three measures were employed, one assessing transgender identity understanding, and two assessing
gender essentialism (the GES-C, or Gender Essentialism Scale for Children, and the Island Task).

Transgender identity understanding

To assess transgender identity understanding, we created a new measure based on the theoretical
assumption that a core conceptual component is grasping that insides and outsides can differ. This
measure is parallel to prior research examining children's understanding that appearances can be de-
ceiving (Flavell et al.,, 1983; Jaswal & Markman, 2007; Lane et al., 2014), especially for natural kinds
(Gelman & Markman, 1986; Keil, 1989) and that insides can be more important than outsides (Gelman
& Wellman, 1991). All participants, regardless of condition, were asked, ‘Can a gitl be a boy on the
inside? Yes, maybe, or no” and ‘Can a boy be a girl on the inside? Yes, maybe, or no’. Participants in the
Blue condition were also asked, ‘Can an orange marker be green on the inside? Yes, maybe, or no” and
‘Can a green marker be an orange marker on the inside? Yes, maybe, or no’. To analyse responses, yes
was coded as ‘3’, maybe as 2’ and no as ‘I”. Responses to the two gender questions were averaged, and
responses to the two marker questions were averaged. Final scores ranged from 1 to 3, with 3 indicat-
ing the most understanding of transgender or trans marker identity. Alphas for these measures in the
present study were .87 for the two transgender identity questions, and .89 for the two marker identity
questions.

GES-C (Fine et al., 2024)

To assess gender essentialism, we used the Gender Essentialism Scale for Children, a 16-item scale con-
sisting of a series of statements to which children were asked to agree or disagree, and then in response
to a follow-up question, ‘a little or a lot?’. The resulting scale ranged from 1 to 4, where higher scores
indicated more essentialism after reverse-coded items were recoded. Alphas for the present dataset
were as follows: GES-C full scale @ =.83, biological basis @ =.50, discreteness a = .45, informativeness
a=.59, immutability a =.83.

Island task (Taylor et al., 2009)

Participants were told a story about a baby boy or girl who, when he or she was a tiny baby, went to live
on an island with people of a different binary gender from the character child's gender and never saw an-
other person of the same gender (e.g., the boy character never saw another boy or man; the girl character
never saw another girl or woman). Participants then answered questions about what properties the child
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would have when they were 10years old. There were eight gender-stereotypical social properties and seven
gender-stereotypical biological properties (see Taylor et al., 2009, Table 2, for items). For example, a social
property was ‘plays with a tea set/toy truck’, and a biological propetty was ‘has girl/boy blood inside’. The
only changes from the original Taylor et al. task were that we did not include the item “Will grow up to have
breasts / a beard’ and ‘preschool teacher’ replaced ‘nursery school teacher’. A tesponse that coincided with a
property that was stereotypical of the target child's gender was considered essentialist and given a ‘1’, and a
response that coincided with a property that was stereotypical of the gender of the other inhabitants of the
island was considered non-essentialist and given a ‘0”. Responses were averaged across items, separately for
social properties and biological properties, with higher scores indicating more essentialism. Alphas for the
present dataset ranged from .83 to .91, for the four versions of the Island Task (boy baby or girl baby, named
either Emery or Peyton).

Procedure

Participants were tested individually, either in an on-campus laboratory setting (prior to the COVID-19
pandemic lockdowns) or over Zoom. Written informed consent was obtained from the patent/guardian
of all participants, and child assent was obtained orally. They were randomly assigned to one of three
conditions: Jazz (watching the story video of Jazz), Blue (watching the story video of Blue) and control
(completing the measures without watching a story video). The experimenter asked three questions at
different points through the video, in order to encourage children to attend to the video and to scaffold
their understanding, including: “What is different about Jazz/Blue?’, “‘Why is Jazz/Blue sad?” and “Why
is Jazz/Blue happy?’ Regardless of the child's answer, the researcher responded to these questions with
(tespectively), Jazz has the body of a boy but is a gitl on the inside’/‘Blue has the body of a red marker
but is a blue matker on the inside’; ‘Jazz is sad because people treat her like a boy’/“Blue is sad because
people treat him like a red market’; and ‘Jazz is happy because people treat her like a girl’/‘Blue is happy
because people treat him like a blue marker’. Afterwards, children in the two video conditions were
asked, “What did you learn from the story?’

Participants in the Blue condition answered the trans identity understanding questions about marker
colours immediately after being asked about the meaning of the story. All participants, including those
in the control condition, answered the questions about transgender identity and understanding of gitls
and boys. Next, participants were administered the GES-C and then the Island Task. Afterwards, chil-
dren were thanked for their participation and received a small toy, and parents received $10 as an ap-
preciation for their help.

RESULTS

Preliminary analyses indicated no differences in the transgender understanding question, the gender es-
sentialism scale, or the Island Task due to any of the following factors: (a) whether the research session
was conducted in person or via videoconferencing, (b) participants' familiarity with the books that were
the basis of the experimental materials or (c) participants' familiarity with a transgender or gender-non-
conforming individual. We therefore turn to the main analyses addressing our hypotheses and explora-
tory questions described in the Present Study section.

We conducted a series of 2 (Age Group: 5—6years and 9—10years) X 3 (Condition: Jazz, Blue and
control) ANOVAs, one for each of the key variables: (a) Transgender understanding; (b) GES-C full
scale and each of its four subscales (biological basis, discreteness, immutability and informativeness); (c)
Island Task (social items); and (d) Island Task (biological items). See Table 1 for a summary of the results.
As can be seen, there were significant effects of condition and age, but no significant Age X Condition
interactions. We turn next to a summary of the findings for each task. All post hoc tests on the signifi-
cant effects in Table 1 used Tukey's HSD.
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TABLE 2 Coding of open-ended responses, with examples of actual responses, selected to best represent the codes.

Codes Sample explanations (Jazz) Sample explanations (Blue)
Why is Jazz/Blue sad?
What others do or think ~ Because no one will let her be a girl Because everyone is treating him like a red person

Every time they play in gym she has to be  Because he thinks that because he draws blue he
on the boys team but she's a girl should be on blue but he's made red so they think
he should be red

Because people say she's a boy and make Because the teachers want them on the red side
fun of her even though he's still blue

Identity Cause he's transgender but the teachers Because his body is red, he only had a blue cap
don't know this

Because he has a boy's body Because it is red and it's not who he wants to be

Because she's a gitl Because she's different because she is blue but she
wants to be red

Explicit mention of Cause she still has to go into boy bathroom All the red people want the blue gitl to be on the
gender or colour and soccer team red team

Character's pronoun Because everyone thinks she is a boy. Because she wants to have blue not red.
(masculine, feminine, [feminine] [feminine]

gender neutral, N/A) Because he isn't on the girls team in gym.  Because his parents don't understand that on

[masculine] inside, he is different than what they think. On
outside, he is a red marker but on the inside he is
a blue marker. [masculine]
Why is Jazz/Blue happy?

What others do or think ~ Because now her mom and dad callhera  Because the teachers were understanding
girl and her friends like her

Because her teachers changed their minds  Because he got treated like a blue marker

Because her friends don't treat her like a Because now everyone is treating him blue
boy
Identity Because she is being herself Everyone lets her be herself and be blue

Because everyone says she can be what she Because sometimes people want to [be] blue and

wants they can't be blue. If you're happy, then your
colour is happy
Because everyone understands that sheis ~ He gets to be blue on the inside
a girl now
Explicit mention of Because now people aren't as confused and Because she's doing blue things now
gender or colour stuff and is now doing mostly stuff with

girls on [the] gitls soccer team and going to
[the] girls bathroom

Character's pronoun Because she is treated like a girl now. Because she's blue. [feminine]
(masculine, feminine, [feminine]
gender neutral, N/A) Because people treat him like a girl now.  Because he got treated like blue then. [masculine]

[masculine]
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TABLE 2

Codes

(Continued)

Sample explanations (Jazz)

What did you learn from the story?

Identity/authentic self/
appearance vs. reality

How to treat others

OK to be different

Explicit mention of
gender or colour

Pronoun of the lesson
(masculine, feminine,
gender neutral, generic-

you, N/A)

You should be yourself

That if people don't want to be a boy or
girl, if someone doesn't want to be a boy
they can be a girl, and if someone doesn't
want to be girl they can be a boy

I'learned that boys can be girls on the
inside and girls can be boys on the
inside. And it doesn't matter if you are
transgender or cisgender or whatever

Not to treat others just by the way they
look

Be nice

I'learned that it is to be important from
the inside and not from what they look like
on the outside. Respect people for what
they are

Everyone is different

That's it's ok to be different and don't be
like everyone else

I learned you can be different in many
different ways, like wanting to [be a] boy
when you're a gitl, or a gitl when you're a
boy

I learned from this story because she was a
girl not a boy

In the first part she was treated like a boy
all the time, and in the middle her family
started treating her like a girl, and in the
end everybody started treating her like a
girl. [feminine]

Not to treat others just by the way they
look. [neutral]

Ilearned from the story that if someone
feels a certain way then you should just let
them be happy. [generic you]|

Sample explanations (Blue)

If you look different but you are different on the
inside, how you are on the inside is correct

That it's OK to be yourself

Ilearned that blue is great. My favourite colour is
green so I like being green. The colour blue is the
size and colour of the ocean

To be kind

Just like people the way they are

Don't treat people or matkers—but I think
markers are a representation of people—as what
they are on the outside instead of what they are
on the inside

That it's okay to be different, and it's good to be
different

I learned that being different is a good thing

That if you be different, just be yourself

That I can be whatever colour I want on the
inside

I learned that blue marker was sad and he turned
happier. [masculine]

That people can be nice to other people only if
they treat them nice and be nice. [neutral]

No matter what you are, people still love you.
|generic youl]

Note: The codes are not mutually exclusive, so a response can be coded in more than one category. For each participant, each code was coded as

present or absent for a given question (e.g., ‘Because people say she's a boy and make fun of her” was coded only once for ‘feminine pronoun’,

even though there were two feminine pronouns in this response [she and her]).

Understanding of trans identities

As can be seen in Table 1, understanding of transgender identities showed effects of both condition
and age. Participants in the Jazz condition (M=2.76, D =0.55) were more likely to report that a girl
can be a boy on the inside (or vice versa) than those in either the Blue condition (M=2.46, SD=0.81,
p=.019) or the control condition (M=2.40, SD=0.64; p=.004). Those in the Blue condition did not
significantly differ from those in the control condition, p=.846. The age effect indicated that older
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children understood transgender identities more than younger children, Ms (§Ds)=2.85 (0.065) and
2.24 (0.064) respectively.

We also examined how often children in the Blue condition indicated that an orange marker can
be green on the inside (or vice versa). Analogous to the understanding of transgender identities, we
obtained a significant effect of age, indicating that older children understood the message of the book
better than younger children (Ms [§Ds] =2.85 [0.37] and 2.22 [0.79], respectively).

GES-C: Full score and components

As shown in Table 1, there was no effect of condition on the gender essentialism full score or the
components of biological basis, discreteness or informativeness. However, we did obtain a signifi-
cant main effect of condition on the immutability component. Those in the Jazz condition (M =2.27,
SD=1.00) expressed less immutability than those in the control condition (M=2.75, §D=1.10),
p=.008, but did not significantly differ from those in the Blue condition (M=2.46, SD=0.90),
p=.473. Those in the Blue condition did not differ significantly from those in the control condition,
p=.153. Overall essentialism on the GES-C full score also declined with age (Ms [§Ds] =2.62 [0.45]
and 1.88 [0.48], for younger vs. older children, respectively). This age effect was also observed in
each of the four components.

Island Task

On the Island Task, we saw no overall difference as a function of condition, nor interaction involv-
ing condition and age, for either social or biological properties. Thus, participants in the three
conditions were equally likely to report that a baby's gender at birth would determine their later
characteristics, although as expected these rates were considerably higher for biological than social
properties (overall social M [§D] = 0.63 [0.37]; overall biological M [§D]=0.89 [0.18]; #(164) =10.27,
»<.001). Consistent with prior research, we also found that rates of responding based on the child's
gender at birth were higher for younger children than older children (Ms = .85 and .67, respectively;
F(1, 159) = 25.50, p < .001).

We also wished to explore whether condition differences might emerge for a subset of the items,
given that the properties in the Island Task measure varied in content, and thus children may have con-
structed different causal theories regarding their origins. For example, some of the properties that con-
stituted a given item may be less gender stereotypical for the children in our study (e.g., building things
or being a nurse) than in the past. In order to test this, we reran the two Island Task ANOVAs (one for
social properties and one for biological properties), but this time included a third factor, for item, in
addition to the previous factors of condition and age group. Of special interest was whether we would
see a Condition X Item interaction, indicating that condition affected a subset of the items. Here, we just
report the results of item, given that analyses of condition and age group appear in Table 1. For social
properties, we obtained a significant effect of item, F(7, 1099) =3.06, p=.003, 772 =.02, and of greatest
interest, an Item X Condition interaction, F(14, 1099) =2.48, p=.002, 772 =.03. Post-hoc tests of the in-
teraction indicated that essentialism was lower for Jazz than for the other two conditions for ‘plays with
a tea set/toy truck’ (Jazz [M (§D)=0.42 (0.50)] vs. control [M (§D)=0.70 (0.46)]: p=.004; Jazz vs. Blue
[M ($D)=0.63 (0.49)]: p=.020), and lower for Jazz [M (§D)=0.50 (0.50)] than for the control condition
[M ($D)=0.70 (0.406)] for ‘likes to put on make-up/go fishing’ (p =.047). For biological properties, thete
was a significant effect of item, F(7, 1099) =3.06, p=.003, 772 =.02, but no interaction with condition.

Finally, as indicated in Table 1, essentialism of social properties on the Island Task was higher for
younger than older children (Ms [$Ds] =0.80 [0.28] and 0.46 [0.36], respectively), whereas there was
no age difference for biological properties (Ms [§Ds] =0.91 [0.14] and 0.88 [0.21], respectively). This is
consistent with the results of Taylor et al. (2009).
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Responses to open-ended questions

We coded children's responses to three open-ended questions: “Why is Jazz/Blue sad?’, “Why is Jazz/
Blue happy?” and “What did you learn from the story?’ (see Table 2 for the coding categories with ex-
amples). Note that children in the control condition did not receive a story and so did not receive any
open-ended questions. Two coders independently coded 20% of the responses to determine reliability,
and disagreements were resolved by discussion. Rates of agreement ranged from 89% to 100% agree-
ment, and Cohen's kappas ranged from .73 to 1.00.

Analyses of sad/happy open-ended responses

We collapsed over the sad and happy questions because the codes were identical, and conducted four
ANOVAs, one for each coding category.

What others do or think

We conducted a 2 (Condition: Jazz and Blue) X 2 (Age Group: younger and older) ANOVA on the mean
scores across the two items (sad and happy). Older children were more likely to mention what others do
or think than younger children (Ms [§Ds]=0.77 [0.33] and 0.47 [0.43], respectively), F(1, 110) =17.15,
p<.001, 71 PZ =.14. There were no effects involving condition.

Identity

We conducted a 2 (Condition: Jazz and Blue) X 2 (Age Group: younger and older) ANOVA on the mean
score across the two items (sad and happy). Older children were more likely to mention identity than
younger children, F(1, 110)=10.81, p=.001, 17 =.09. However, thls must be interpreted in light of a
significant Age X Condition interaction, I(1, 110) 6.15, p=.015, 17 =.05. Follow-up #tests indicated
that in the Blue condition, older children were significantly more hkely than younger children to men-
tion identity (Ms [SDs]=0.67 [0.38] and 0.27 [0.34], respectively). There were no significant age dif-
ferences in the Jazz condition (Ms [SDs]=0.46 [0.41] and 0.41 [0.37], for older and younger children,
respectively).

Explicit mention of gender or colonr

We conducted a 2 (Condition: Jazz and Blue) X2 (Age Group: younger and older) ANOVA on the
mean scores across the two items (sad and happy). There were no significant effects (overall M=0.75,
SD=0.34).

Pronouns

To analyse the pronouns, we focused on masculine and feminine pronouns only because gender-
neutral pronouns (e.g., it or they) were so rare (4% of responses; primarily for children in the
Blue condition). We conducted a 2 (Pronoun: masculine and feminine) X2 (Condition: Jazz and
Blue) X 2 (Age Group: younger and older) ANOVA on the mean scores across the two items (sad
and happy). There was a main effect of pronoun F(, 110) = 35.46, p<.001, 17 =.24, a main effect
of age group, F(, 110) =17.75, p<.001, 17 =.14, and a main effect of condltlon, F(1, 110) =5.49,
p=.021, 17 =.048. However, this must be 1nterpreted in light of a significant Pronoun X Condition
1nteract1on F(1, 110)=71.98, p<.001, 77 =.40. The interaction indicated that children in the Jazz
condition used feminine pronouns almost exclusively (Ms [SDs] =0.83 [0.28] feminine, 0.06 [0.19]
masculine), whereas children in the Blue condition used masculine pronouns non-significantly more
than feminine pronouns (Ms [§Ds] =0.44 [0.38] masculine, 0.31 [0.43] feminine). There was also
an Age Group X Condition interaction, F(1, 110) =12.55, p<.001, npz =.10, indicating that younger
children were less likely to provide any pronoun in the Blue condition than the Jazz condition,
p<.001, whereas the older children produced pronouns equally in the two conditions. This is
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difficult to interpret as it collapses over pronoun type (masculine vs. feminine), but may simply
indicate that younger children were less apt to provide a pronoun in the Blue condition due to the
absence of gender cues.

Analyses of lessons-learned open-ended responses

We conducted six ANOVAs on the lessons learned coding: two for the pronoun coding category (as
detailed below), and one each for the other four coding categories.

How to treat others
We conducted a 2 (Condition: Jazz and Blue) X 2 (Age Group: younger and older) ANOVA. There were
no significant effects (overall M=0.21, SD=0.41).

Identity/ Authentic self] Appearance versus reality

We conducted a 2 (Condition: Jazz and Blue) X 2 (Age Group: younger and older) ANOVA. Older chil-
dren were more likely to mention identity, authenticity or appearance—reality distinctions than younger
children (Ms [§Ds] =0.81 [0.40] and 0.44 [0.50], respectively), F(1, 110) =18.39, p<.001, 17})2 =.14. There

were no effects involving condition.

OK 1o be different

We conducted a 2 (Condition: Jazz and Blue) X 2 (Age Group: younger and older) ANOVA. Older chil-
dren were more likely to mention it being OK to be different, than did younger children (Ms [SDs] =0.25
[0.43] and 0.11 [0.31], respectively), F(1, 110) =3.97, p=.049, ’7}72: .04. There were no effects involving
condition.

Explicit mention of gender or colonr

We conducted a 2 (Condition: Jazz and Blue) X 2 (Age Group: younger and older) ANOVA. Older chil-
dren were /ess likely to mention gender or colour than younger children (Ms [$Ds] =0.28 [0.45] and 0.53
[0.50], respectively), F(1, 110)=7.92, p=.000, npzz .07, indicating that they were more likely to draw
broader lessons that extended beyond the particulars of the story. There was also a main effect of condi-
tion, F(1, 110) =5.55, p=.020, Pz =.05, indicating that children were more likely to mention gender in
the Jazz condition (M [$D]=0.51 [0.51]) than to mention colour in the Blue condition (M [§D]=0.31
[0.406]).

Pronouns (masculine vs. feminine)

As in the sad/happy analyses above, we conducted a 2 (Pronoun: masculine and feminine) X2
(Condition: Jazz and Blue) X2 (Age Group: younger and older) ANOVA on the pronouns that chil-
dren produced in response to the lessons learned question. There was a main effect of pronoun, F(1,
110)=6.08, p=.015, 71 =.05, which must be interpreted in light of a significant Pronoun X Condition
interaction, F(1, 110) = 11 88, p<.001, 71 =.10. The interaction indicated that children in the Jazz con-
dition used feminine pronouns excluswely (Ms [SDs]=0.20 [0.40] feminine, 0.00 [0.00] masculine),
whereas children in the Blue condition used masculine pronouns non-significantly more than feminine

pronouns (Ms [§Ds] =0.07 [0.25] masculine and 0.03 [0.18] feminine).

Pronouns (generic-yon)

We included an additional code for the generic-you pronouns, which refer to people generally, as prior
research has shown that children as well as adults produce and interpret these pronouns to express gen-
eral insights or lessons, or making sense out of experiences (Orvell et al., 2017, 2019, 2023). It was of in-
terest how often children would draw broader lessons from these stories. We conducted a 2 (Condition:
Jazz and Blue) X2 (Age Group: younger and older) ANOVA. Older children were more likely than
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younger children to use generic-you when expressing what they had learned (Ms [$Ds] =0.47 [0.50] and
0.21 [0.41], respectively), F(1, 110) =9.04, p=.003, npz =.08. There were no effects involving condition.

DISCUSSION

This study suggests that hearing a story regarding a transgender character, with some adult scaffolding,
has modest but consistent effects on several aspects of children's reasoning about gender. Children ages
5-6 and 9-10years of age who viewed an illustrated video story about an actual transgender girl named
Jazz differed from those in the no-video control condition, in several respects: they showed higher
understanding of trans identities, were less likely to view gender as immutable and were less likely to
judge that gender at birth would determine two specific gender-stereotyped properties (playing with a
tea set vs. toy truck; liking to put on make-up vs. go fishing). In contrast, a parallel video that could be
construed as a metaphor for a transgender character (a red crayon that felt truly blue) did not show any of
these effects. Thus, in this study, hearing a direct, realistic story was the only significant means of teach-
ing children about transgender identities and reducing belief in gender immutability. It is also important
to note that the effects were limited, as the Jazz video did not influence gender essentialism overall.

Although overall gender essentialism was not affected by the stories, immutability was reduced by
exposure to a transgender character. This may be a result of the story discussing the character's social
transition. Change was a significant theme throughout both stories (e.g., “Then one amazing day, ev-
erything changed’) and was stressed in the questions asked by the experimenter. Moreover, although
overall social essentialism on the Island Task was not changed by the stories, the two items that did
show lower gender essentialism included well-known gender stereotypes (that boys play with trucks,
and that girls like to put on make-up), and the Jazz video focused on Jazz's preference for stereotypically
gendered activities, including wearing make-up. These findings suggest that children may be partic-
ularly clued into specific information that is provided, but this may not be sufficient to lower gender
essentialism more broadly.

Informativeness and discreteness were unaffected by the story. This may also be the result of the
stories. In order to showcase the difference between each character's body and their feelings inside, the
charactet's gender/colour stereotypical behaviour and preferences for their true gender/colour identity
were emphasized (e.g., liking mermaids and drawing bluebirds). In fact, discussing the outside and inside
differences is reminiscent of children's understanding that internal, inherent properties may be more
important than outward, environmental influences, for natural and social kinds (Astuti et al., 2004;
Gelman, 2003; Moya et al., 2015; Rhodes & Mandalaywala, 2017), So, although the videos effectively
showcased social transitions and the mutability of gendet/colout, this message may have been delivered
by highlighting gender- (and colour-) stereotypical behaviours and preferences that uphold existing
essentialist beliefs.

In addition to the key dependent variables reviewed above, we also coded children's responses to the
open-ended questions (why the character felt sad at the beginning of the story and happy at the end,
and what messages the participant took away from the story) in order to gain insights into children's
interpretations of the stories and the messages they received. One important result from the open-ended
coding was that children overwhelmingly referred to Jazz with a feminine pronoun, thereby indicating
acceptance of her transgender identity. (Children were split in the pronouns that they used to refer
to Blue, with equivalent numbers of masculine and feminine pronouns.) Additionally, many children
expressed broader messages, such as ‘It's OK to be different’ and ‘It's what's inside that counts’. These
messages were provided in the books, but notably, children selected to mention these general lessons
relatively frequently, rather than strictly recounting specific events that happened to Jazz or Blue in the
story. Furthermore, many children expressed these messages using generic-you, thus signalling that the
lesson applies not just to the character in the book, but to people more generally (Orvell et al., 2017).
At the same time, it should be noted that the older children were more likely than younger children to
report certain relevant themes, about Jazz's feelings (that they were due to identity, or what others do or
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think) and about lessons they themselves had learned (about identity, authentic self or appearance vs. re-
ality and that it is OK to be different). These findings are suggestive of an openness in these participants
to reasoning about gender in an expansive way that extends beyond an essentialized gender binary. At
the same time, the present assessment of transgender identities in this study provided only a first step, a
limitation that we hope is addressed in future research.

To summarize the key results, this study revealed that stories can be a way to teach children about
the social world and change essentialist beliefs, but the impact may be limited and greatly affected by
features of the story. At the same time, although overall the findings were generally modest, we believe
they are nonetheless promising, given that the manipulation was only 3 and a half minutes in length. A
more powerful manipulation may show stronger effects. Potential ways of strengthening the manipula-
tion could include, for example: a longer story; repeated readings of the story; having the story read in
person by a familiar person rather than a stranger on video; more interactive discussions with a parent
ot other adult; and/or studying older children, who may be less rigid in their gender beliefs (Trautner
et al., 2005).

We now turn to potential future directions with this research. If our interpretation (above) about
how the stories influenced and did not influence essentialism components is supported, a different story
that does not highlight mutability at the expense of reinforcing beliefs about gender-stereotypical be-
haviour may be more successful at reducing gender essentialism more broadly. Since the publication of I
am Jazz and Red: A crayon's story, more children's books have been published that address gender diversity
and other non-binary and non-conforming identities. It is possible that some of these stories may be
more effective at reducing gender essentialism in children through indirect contact with different gen-
der identities. Exposing children to other gender identities such as genderfluid or non-binary identities
may better illustrate counterexamples to essentialist beliefs as well. The more exposure children have to
people with varying diverse identities, the more expansive their understanding of gender may become,
thus potentially reducing gender essentialism. Developing stories that highlight components or aspects
of identities that better challenge essentialist notions and introduce anti-essentialist beliefs related to
more components may lead to more significant findings in essentialist reduction. In future research, it
would also be valuable to include a story of a child with a gitl's body who feels like a boy. Given asym-
metries in gender attitudes and essentialism when reasoning about boys or men versus girls or women
(Hort et al., 1990; Smiler & Gelman, 2008), these cases may be treated differently by children. It would
also be informative to determine what role if any the experimenter's scaffolding of the story played in
children's understanding.

Another aspect of the stories to consider is the role of acceptance from others. Not only did Jazz
transition from a boy to a girl and Blue from a red marker to a blue marker but they both came to be sup-
ported by friends and family. The support modelled for participants in the story may have contributed
to their acceptance of transgender identities. Furthermore, the friends in these stories could be ingroup
members for participants, as participants were also school-aged children. This presents the opportunity
for vicarious contact, a type of indirect contact that happens when another ingroup member has positive
contact with an outgroup member. This contact has been explored through stories presented as videos
and read aloud to school-aged children by experimenters; results of such studies showed a reduction
in prejudice against outgroup members (Cocco et al., 2021; Husnu et al., 2018). A study conducted in
Turkey with school-aged Turkish Cypriots found that a 3-week intervention of hearing stories about
friendships between Turkish Cypriot children and Greek Cypriot children resulted in Turkish children
reporting more positive attitudes towards Greek Cypriot children, more intention to socialize with
Greek Cypriot children, and more trust towards Greek Cypriot children (Husnu et al., 2018). This is
notable due to a tendency towards animosity between Turkish Cypriots and Greek Cypriots. Similarly,
in a study with Italian non-disabled school-aged children, children who saw a video of children playing
with a child with a disability or were read a story about children playing with a child with a disability
by an experimenter reported more positive attitudes towards, more willingness to socialize with and
more willingness to help children with disabilities than children who did not see a video or hear a
story (Cocco et al., 2021). Although our study does not explore prejudice, research shows a relationship
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between prejudice and essentialism (Ching et al., 2020; Ching & Xu, 2018; Fine et al., 2024; Haslam
et al.,, 2002) and an effect of contact in reducing essentialist beliefs (Deeb et al., 2011; Fine et al., 2023;
Lytle et al., 2017; Pauker et al., 2018). Therefore, the vicarious contact demonstrated in the Jazz and
marker stories may have aided in reducing immutability beliefs for those participants in the experimen-
tal conditions.

Beyond the themes discussed above, our study also contributes to the literature on how children
extend information from fantastical and/or metaphorical stoties versus more realistic, direct stories
when reasoning about the real world. Prior work showed that, even though it is possible for children
to learn from fantastical stories, it is more difficult because children may be overcautious with the
information they transfer from these stories to real life (Geerdts et al., 2016; Richert & Smith, 2011;
Walker & Lombrozo, 2017). Also, children's ability to understand metaphor develops over time (Di
Paola et al., 2020; Gentner, 1988). One study found that 4- to 6-year-old children had a more difficult
time transferring information from a fantastical story to the real world than they did with a realistic
story (Richert et al., 2009). This indicates that it may be worth exploring when and how metaphors and
fantastical story features can be effective in conveying messages about the social world.

This study also helps address a gap in the literature about what types of lessons children can learn
from stories (Richert & Schlesinger, 2017). Much of the research examining how children learn from
stories has focused on more academic topics such as science and vocabulary. Our work contributes
to the small literature that focuses on social learning (Cocco et al., 2021; Husnu et al., 2018; Larsen
et al., 2018; Mares et al., 2015; Strouse et al., 2018; Walker & Lombrozo, 2017). Given that so much of
children's literature aims to teach children about the social world (e.g., Ada Twist, Scientist [Beaty, 2016]
and Hair Love [Cherry, 2019]), it is important to study how children may learn from them.

Stories similar to the ones in this study also provide important indirect contact with transgender peo-
ple. Eatlier we noted that the transgender/gender-non-conforming population is estimated to be very
small. Of the parents in our study who were asked if their child had contact with someone who is gender
non-conforming, only 21% reported that they had. Although this may seem like a large percentage given
the estimate of the transgender population, we must also consider that each transgender person knows
many other non-transgender people, making the percentage of the population that knows someone who
is transgender larger than the transgender population itself. This ‘social penumbra’ has been shown to
be an important factor in people's political attitudes (Gelman & Margalit, 2021).

Another important consideration is that these parents volunteered their children to participate in a
study that they were told was explicitly about how reading a story about a transgender character may
influence children's beliefs about gender. Because this study focused on gender diversity, a topic that
has been surrounded by debate and controversy in the media and politics, this likely led to bias in who
was interested in having their children participate. In fact, almost half of the parents who were asked re-
ported having heard of the books that inspired our study. As a result, these topics and types of storylines
may not be completely new to some participants. It is unclear, however, whether this selection factor
would lead to reduced potential effects (because the children may have already been exposed to positive
attitudes towards gender diversity at home) or greater potential effects (because the children may have
been more open to the messaging in the videos). We may thus find different effects (either larger or
smaller) with children who have more conservative parents or who come from more conservative areas,
given the cultural differences in gender essentialism between US children in liberal, urban areas and
conservative, rural areas (Fine et al., 2024; Rhodes & Gelman, 2009).

Even with the obstacles to studying potentially sensitive subjects like gender identity, it is important
to explore how we can teach young children about gender diversity. LGBTQ+ children throughout the
world face high rates of bullying based on their gender expression (e.g., Espino et al., 2024; Kosciw &
Zongrone, 2019; Kosciw et al., 2019), as well as legislative efforts to limit their access to places such as
restrooms and the military (Fausset, 2017; Hersher & Johnson, 2017; Montgomery, 2017). We hope that
this work contributes to research that supports inclusivity and examines how children can learn about
important social concepts like gender diversity, in the hopes that the world can become a safe place
for gender-non-conforming and non-binary people. This study suggests that introducing children to
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transgender characters through direct, realistic stories is one potential way to educate children and may
reduce certain essentialist beliefs.
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