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ABSTRACT

This paper introduces The Journey to Nova Reef, a digital storytelling application created to identify
gender stereotypes among preschool-aged children (4-6 years old). Although Genderalize remains
the only existing DST platform aimed at detecting gender bias, its design caters to older children (9—
12 years old) and is not tailored for early childhood contexts. To fill this significant gap, the current
study modifies the fivelens framework developed by Rubegni et al. (2019)—consisting of Role,
Embodiment, Personality, Agency, and Emotion—to suit a younger developmental stage.

Drawing from cognitive and constructivist perspectives on gender development, the application
invites young children to participate in simplified story-based tasks and decision-making prompts
that reveal their implicit gender associations. Particular emphasis is given to the Embodiment lens,
through which children assign actions, roles, and toys to gender-neutral characters, revealing
ingrained social norms. Designed for use in preschool settings, the tool supports educators in
observing children’s interactions, interpreting them, and facilitating pedagogical discussions.

While the application has yet to be pilot tested, it offers a new direction for early childhood education
and research. Future work will focus on empirical validation and possible expansion of the lens-based

approach. The Journey to Nova Reef provides a developmentally suitable and engaging platform to
raise awareness and encourage early critical thinking about gender roles.
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1.Introduction

Gender identity is a foundational element of self-concept that begins forming in early childhood through
social interactions, symbolic play, and internalized cultural norms. During the preschool years (ages 4-6),
children actively explore their environment, often interpreting their experiences through evolving gender
schemas shaped by societal expectations, family influences, and peer behavior. As these schemas become
more defined, they begin to shape children’s interests, social interactions, and selfimage. Developmental
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psychology has consistently emphasized the importance of early interventions in promoting gender equity and
preventing the solidification of rigid gender roles (Trautner et al., 2005).

Storytelling—both traditional and digital—offers a valuable method for children to express their
identities, explore social dynamics, and reflect on relationships. Recently, digital storytelling (DST) has
become widely used in educational settings to support learning, identity formation, and socio-emotional
growth. Despite increasing interest in DST tools for fostering gender awareness in older children, a clear gap
exists in resources specifically developed for the preschool age group.

This study builds on the conceptual framework for detecting gender stereotypes presented by Rubegni
et al. (2019; 2022), which uses five analytical perspectives— Role, Embodiment, Personality, Agency, and
Emotion—to assess how children portray gender in digital storytelling. While it adopts the structure of this
model, the current research significantly diverges in terms of its target audience and implementation.
Specifically, it reinterprets the framework for preschool-aged children (4—6 years old), accounting for their
unique developmental needs by employing simpler narratives, ageappropriate interaction methods, and
adjusted analytical emphases. This adaptation aims to investigate how gendered understandings are formed at
an earlier developmental stage, prior to the more developed narrative and reflective abilities of older children.

The Development of Gender Identity and the Function of Stereotypes

According to cognitive social learning theory and gender schema theory, children actively interpret their
surroundings by organizing gender-related information into cognitive frameworks that shape their preferences,
beliefs, and behaviors. These perspectives, often categorized as cognitive-environmental or
developmentalconstructivist (Blakemore, Berenbaum, & Liben, 2009), offer complementary insights. The
cognitive-environmental approach emphasizes external influences—such as parents, peers, and social role
models—as reinforcers of gender-conforming behavior (Bussey & Bandura, 2004). In contrast,
developmental-constructivist views highlight the child’s active mental engagement in forming gender
understanding (Liben & Bigler, 2002).

Within this constructivist lens, children’s behavioral patterns and play preferences reflect internalized
gender schemas—mental models of what is socially expected from boys and girls (Trautner et al., 2005).
These schemas are not limited to cognition; they also carry emotional and motivational dimensions, shaping
both identity formation and social alignment (Fagot & Leinbach, 1993).

Evidence indicates that gender identity and stereotype awareness begin to emerge at a very early
stage. As early as 18 to 20 months, infants display preferences for gendered toys (Cherney et al., 2003). By
age two or three, children demonstrate genderstereotyped views on activities and roles (Fagot, 1974), and they
can already identify gender categories in images (Campbell, Shirley, & Caygill, 2002). By this stage, children
also tend to express strong gender-based preferences regarding toys and social roles (Cherney, Harper, &
Winter, 2006), mirroring norms observed in their immediate environment (Fagot & Leinbach, 1989).

Around the ages of four and five, a clear preference for same-gender peers often emerges, alongside
engagement in activities culturally aligned with their gender (Bem, 1983). This period can also give rise to the
so-called “hot potato effect,” in which children avoid activities or objects they enjoy if these are perceived as
appropriate for the opposite gender (Blakemore & Centers, 2005). As children grow, they begin filtering
experiences through gendered frameworks, which further shape their perceptions and interactions (Fagot &
Leinbach, 1989).

Stereotypes serve both cognitive and social purposes: they help children structure memory and
behavior (Martin & Ruble, 2004), contribute to group identity formation (Egan & Perry, 2001), and reinforce
a sense of social belonging. Nonetheless, these schemas are deeply embedded in broader cultural systems.
Gender, as Lorber (2006) explains, is not purely biological but is continuously constructed and reinforced
through daily social practices. This idea of “doing gender” perpetuates both descriptive expectations—how
boys and girls are seen—and prescriptive horms—how they are expected to behave (Burgess & Borgida,
1999). As children internalize these roles, they begin to enact behaviors that reinforce the same stereotypes,
potentially sustaining long-term gender inequities (Mackie et al., 1996).
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However, gendered behaviors and attitudes are dynamic and subject to change through development and
experience. Typically, children reach a peak in gender rigidity between the ages of five and seven, showing
strong adherence to conventional gender norms (Trautner et al., 2005). This period is often followed by a
gradual increase in gender flexibility, with more open perspectives on roles and identities. Targeted
interventions during this “flexibility window”—particularly those involving counterstereotypical examples—
can positively influence long-term gender perceptions and relations (Spinner, Cameron, & Calogero, 2018).
As gender norms are still being formed in the preschool years, this developmental window offers a unique
opportunity to promote critical reflection and more inclusive understandings of identity.

Gender Depictions in Literature and Storytelling as Reflections of Culture

Gender and its associated norms are best understood as socially constructed concepts that are sustained
through repeated exposure and representation. As noted by Ellemers (2018), the symbolic portrayal of gender
in language, stories, and artistic forms serves to entrench and validate traditional roles. A substantial body of
research has documented the persistence of gender stereotypes in literature targeting both adults (Ryokai &
Cassell, 1999) and children (Cekico, 2013), with picture books playing a particularly influential role in
conveying societal values (Skinner, 2013). These early texts frequently depict gender in stereotypical ways,
shaping children’s foundational ideas about social roles (Gooden & Gooden, 2001).

Female characters are often portrayed as emotionally expressive and appearancefocused, while male
characters tend to be depicted as bold, intelligent, and actionoriented (Cekico, 2013). These tropes have deep
historical roots; even in 19th-century literature, male characters were generally assigned active roles, though
within acceptable social boundaries. Traits like emotionality and domesticity were viewed as incompatible
with masculinity, and thus inappropriate for male protagonists (Jockers & Kirilloff, 2016).

Such portrayals can have lasting impacts on children’s development, influencing both self-concept
and career aspirations (Cimpian, Mu, & Erickson, 2012). Research suggests that internalizing negative gender
stereotypes can harm self-esteem and limit perceived opportunities (Aronson, Quinn, & Spencer, 1998), while
entrenched social biases may obstruct children from achieving their full potential (Macrae, Stangor, &
Hewstone, 1996).

Storytelling is a core function of cognition and central to how children make sense of their world
(Bruner, 1991). The Narrative Activity Model (Decortis & Rizzo, 2002) outlines four main stages in
storytelling: exploration (either directly or through media like books), reflection and inspiration, narrative
creation, and story sharing. During exploration, children encounter external stimuli that they process and
internalize. Reflection leads to the construction of personal meaning, which is then expressed through
narrative forms such as drawing, speaking, or writing. Finally, sharing narratives supports emotional
expression and social connection, sometimes incorporating performative or multimedia elements.

This iterative process is especially significant in early childhood, when identity— including gender
identity—is still forming. Through storytelling, children can articulate complex feelings and interpret social
scenarios that may otherwise be hard to express (Cassell, 1998). Research shows that narrative expressions
often mirror prevailing gender norms: girls frequently emphasize social cohesion, while boys tend to construct
stories around independence and conflict (Gardner-Neblett & Sideris, 2018). Thus, narrative spaces can act as
both mirrors that reflect gender stereotypes and flexible arenas where these norms can be questioned and
redefined (Birrell & McDonald, 2012).

Digital Storytelling

Technology-integrated storytelling enhances young learners’ ability to interpret their world by combining
multimedia elements such as images, audio, video, and text (Russell, 2010). Digital Storytelling (DST), which
refers to the blending of narrative with digital media (Yuksel et al., 2010), has become an increasingly
prominent educational practice. It has been successfully applied across various learning goals, from
supporting second language acquisition (Rubegni & Landoni, 2014) and promoting peer interaction (Robin,
2016), to stimulating imagination (Raymond, 2008) and making STEM subjects more approachable (Molnar,
2018). DST also plays a key role in demystifying complex concepts, such as gender identity, by engaging
multiple sensory modalities, especially visual and auditory channels (Michael & Modell, 2003).
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Beyond academic content, DST enables children to construct and share narratives that explore aspects
of their identity, often through imaginative characters and situations (Davis & Weinshenker, 2012). Digital
narrative environments increasingly function as reflective spaces where children can explore emotions,
relationships, and roles— including those linked to gender expectations—through self-created stories.
Systems like SAGE (Storytelling Agent Generation Environment) show how digital storytelling agents can
serve as expressive proxies, enabling children to engage with challenging emotional themes and reassess
conventional social scripts (Umaschi & Cassell, 1997). In addition, DST has proven valuable in empowering
young people in sensitive contexts, such as projects involving girls affected by violence or marginalization
(Martin et al., 2019).

In pedagogical settings, DST has been associated with the development of critical thinking and
reflective reasoning, particularly when used to address complex social topics like discrimination or justice
(Gregori-Signes, 2014). A diverse set of tools supports this practice: for example, StoryKit allows children to
create stories using a mix of images, sound recordings, and drawings via mobile devices (Bonsignore, 2011);
ToonTastic encourages collaborative story-building through shared digital interfaces (Russell, 2010); and
StoryMat records oral narratives produced during physical play sessions (Ryokai & Cassell, 1999). The
POGO system (Decortis & Rizzo, 2002) enriches these experiences by incorporating physical, manipulable
story elements. Likewise, eShadow+, drawing inspiration from traditional shadow theatre, was developed to
help both children and adults engage in multimedia storytelling. It has been used in informal education
environments such as museums and festivals, often with mixed reality features to increase immersion
(Moumoutzis et al., 2022). The realistic animation of digital puppets cultivates an engaging, playful context
that facilitates users' active participation in theatrical improvisation (Hatzigianni et al., 2021)

Another notable tool, Fiabot!, was created specifically for school environments and encourages joint
narrative creation between students and teachers (Rubegni & Landoni, 2014). As described by Rubegni et al.
(2019), Fiabot! targeted children aged 11-12 and aimed to prompt critical reflection on gender norms through
digital narrative production. A key methodological feature was the integration of a five-lens framework—
Role, Embodiment, Personality, Agency, and Emotion—used to analyze children's stories. Although not all
lenses were fully activated in practice, the platform laid groundwork for further application, particularly in the
domains of Role, Embodiment, and Agency.

Building on this work, the platform Genderalize was designed to identify gender stereotypes in
children aged 9 to 12 through interactive storytelling (Kasibante, Rubegni, & Jaccheri, 2022). Using narrative
prompts and reflective activities, the tool sought to uncover implicit gender assumptions by applying the same
five analytical lenses. DST in this context functions not only as a creative outlet but as a diagnostic and
developmental tool—offering insights into how gender beliefs are internalized and expressed (Moore, 2008;
Umaschi & Cassell, 1997). The broader aim is to use DST as a space for awareness-building and critical
dialogue, ultimately helping children reflect on how stereotypes may shape their self-image, life choices, and
broader societal roles (Rubegni et al., 2020).

The Journey to Nova Reef

The Journey to Nova Reef is a digital storytelling platform created to explore and detect gender stereotypes in
young children. Designed for educational use, it is intended for preschool-aged users (4 to 5 years old) and
can be used either individually or in small group formats. It is recommended that educators facilitate its use to
observe children's responses and guide pedagogical discussions as needed. The core concept behind the
platform is that when young users are immersed in character-driven scenarios and prompted to make
decisions, they may express gender-related assumptions that reflect underlying biases.

The interactive experience unfolds as an underwater adventure involving two central characters.
Throughout the story, the child is asked to help the characters navigate different tasks and narrative dilemmas.
These tasks are intentionally structured to reveal how the user assigns roles, responsibilities, and emotions—
thus surfacing potential gendered expectations. By participating in these narrative challenges, children
indirectly project their internalized beliefs regarding gender roles and behaviors.

Through its design, The Journey to Nova Reef seeks to create a developmentally appropriate space
where young children can reflect on gender roles in an engaging and imaginative format. The application
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encourages exploration without explicit moral instruction, allowing educators to observe children's choices
and interpret them through a gender-lens-informed framework. Ultimately, the tool offers valuable insights for
both research and classroom practice, by supporting early recognition of gender stereotypes and enabling age-
sensitive discussions around equity and identity.

Methodological Perspective

The methodological foundation for The Journey to Nova Reef is drawn from the fivelens analytical framework
originally proposed by Rubegni et al. (2019) and later employed in the development of the Genderalize
platform (Kasibante et al., 2022). This framework enables a structured and multi-faceted approach to
analyzing gender representation in children's digital narratives by integrating three analytical methodologies:
gualitative media analysis, narrative structure assessment, and psycholinguistic evaluation. Through this
triangulated process, five dimensions of gender expression are distinguished—Role, Embodiment,
Personality, Agency, and Emotion—each offering a different lens on how gender-related meanings are
constructed in children’s storytelling.

The Role dimension focuses on a character’s narrative function, such as Protagonist, Antagonist,
Helper, or Passive Object. Embodiment examines the way gender is expressed through visual and descriptive
cues, like associating tenderness or strength with specific gender identities. Personality captures social and
emotional traits typically attributed to gender, such as empathy or assertiveness. Agency evaluates how much
influence a character has over the direction of the story. Finally, Emotion explores the emotional expressions
and reactions of the characters and how these are perceived.

In the current study, this framework is tailored for use with younger children, specifically those in
early childhood (ages 4-6), adapting the original model to better align with their developmental stage. The
application modifies the storytelling components to be developmentally appropriate, with simplified
interaction patterns and story structures suited for preschool learners. Special focus is placed on the
Embodiment lens, since it most effectively reveals how young children associate physical traits, activities, and
roles with gendered expectations.

Within the storytelling experience, children engage with two central characters—Luma and Tari—

who guide them through a cooperative journey set in a magical underwater world known as Nova Reef. The
adventure is designed to prompt children to assign characteristics, responsibilities, and preferences to the
characters. These assignments often reveal implicit beliefs about gender roles and behavior.
Children are first invited to decide which character will take on specific responsibilities—such as piloting the
submarine or caring for sea animals—offering insights into their assumptions around bravery, caregiving, and
responsibility (see Fig. 1). The tasks are phrased in neutral terms, but children’s choices often reflect
internalized stereotypes.

Who’s going to drive the submarine?

Tary

Fig. 1: Question excerpt from The Journey to Nova Reef
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Next, participants are shown a curated selection of toys and asked to match them with the characters
based on what they think each would enjoy. The toys include conventionally gendered items (e.g., joystick,
dollhouse), ambiguous objects (e.g., pink airplane, medical kit), and neutral ones (e.g., school bus, red
farmhouse), chosen in accordance with prior research on toy preferences and gender coding (Cherney &
Dempsey, 2010; LoBue & DelLoache, 2011) (see Fig. 2). When assigning toys or traits, children are
encouraged to explain their reasoning. Educators facilitate this by asking open-ended questions like, “What
made you choose that?” to encourage reflection and provide qualitative data for interpretation.

NG)

What toys would Tary like to play in his free time?

You can select more than one answer

Pink airplane ‘ Medical kit

EDUCATION

Fig. 2: Toy collection

As the story progresses, an unexpected challenge arises—an underwater current disrupts the peaceful
life of Nova Reef—and children must decide which character will take action. Prompts such as “Who will go
out first to investigate?”, “Who will calm the sea creatures?”, and “Who will think of a smart solution?” are
used to explore how children perceive courage, problem-solving, and emotional support in relation to gender.
Throughout these interactions, the Embodiment lens remains central, providing a means to track how gender
is represented through children’s associations with roles, actions, and object choices. Their decisions offer
meaningful insights into how traditional gender norms may be either reinforced or challenged at this early
stage of development.

The narrative concludes on a positive note: the characters are recognized and celebrated by the Wise
Paloumbinos—mythical sea dwellers who commend their teamwork, bravery, and kindness. This resolution is
designed to reinforce inclusive values and encourage empathy, collaboration, and critical thinking among
participants, setting the stage for further discussion and reflection on gender roles in a supportive learning
context.

Software Development

The Journey to Nova Reef was developed using the Genially platform, selected for its flexibility and
compatibility with multimedia content. Every component of the application was intentionally crafted to be
suitable for preschool-aged children, aligning with their developmental capacities in both cognitive and
emotional domains. The story progresses through a straightforward, linear navigation path, incorporating
auditory features—including music, voice prompts, and sound effects—instead of written language. This
choice enhances engagement, ensures accessibility for preliterate users, and supports sustained attention
throughout the activity.

Discussion
This project presents an age-sensitive adaptation of an established analytical model— the five-lens

framework—Dbringing it into the domain of early childhood digital storytelling. Previous implementations of
this framework, such as Fiabot! (Rubegni et al., 2019) and Genderalize (Kasibante et al., 2022), targeted older
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children and addressed the identification of gender stereotypes through narrative production. However, until
now, no DST environment has been purpose-built for preschoolers to reveal emergent gender associations
during the formative years of identity development (Trautner et al., 2005).

The current application fills this void by specifically addressing the needs of children aged 4 to 6. At
this stage, children's thought processes are largely pre-logical and symbolic. Their engagement with narrative
is strongly influenced by visual stimuli, character-driven plots, and emotionally salient experiences. In
response, The Journey to Nova Reef was designed with simple, linear progression, voice-driven prompts, and
intuitive decision-making scenarios that align with young children's processing abilities.

The project centers on the Embodiment dimension of the five-lens model, selected for its observable
outputs and developmental accessibility. Embodiment-based decisions— such as attributing roles or choosing
toys—allow researchers and educators to infer gender-related associations without explicitly directing the
child. The inclusion of toys representing a spectrum of gender codings (neutral, sensitive, and ambiguous) is
grounded in empirical research (Cherney & Dempsey, 2010; LoBue & Deloache, 2011), allowing
spontaneous expression of gender schemas in a non-leading manner.

In addition, fictional, non-gendered characters—Luma and Tari—were deliberately designed with
neutral names and appearances to minimize external cues that might influence children's choices. This allows
internalized beliefs to surface more organically. When children are asked to assign responsibilities or
preferences to these characters, educators can observe patterns, such as the consistent association of bravery
with male-coded figures or caregiving with female-coded ones. These observations can then inform tailored
pedagogical responses that promote more inclusive attitudes.

While the platform has yet to undergo formal empirical testing, it shows promise as both a reflective
and diagnostic educational tool. It provides opportunities for children to externalize thought processes and
gender assumptions through play, while educators can initiate structured discussions or interventions based on
observed behavior.

This developmental redesign illustrates how a theoretically robust framework can be reimagined to
suit the realities of early childhood learning. It also opens new questions: Can exposure to inclusive narrative
formats during the preschool years foster long-term gender flexibility? How does guided adult-child
interaction during storytelling influence gender perception?

These lines of inquiry highlight the need for further empirical validation. To ensure consistency in
developmental stages, future research will focus on implementation within a single school year cohort. The
goals will include testing usability, refining narrative scenarios, and measuring the platform’s sensitivity in
detecting and influencing gender-related thinking in preschool-aged children.

Conclusion

This study presented The Journey to Nova Reef, a digital storytelling tool created to uncover and examine
gender stereotypes in preschool-aged learners—a demographic previously unaddressed in digital narrative-
based gender research. Built upon the fivelens analytical model proposed by Rubegni et al. (2019), the
application adapts this framework for use with younger children, placing particular emphasis on the
Embodiment dimension. Through simple narrative tasks, toy associations, and role assignments, the platform
provides a child-friendly space where internalized gender beliefs can be externalized.

By adjusting the interaction mechanics, story logic, and character design to align with early childhood
developmental stages, the project demonstrates that research-based frameworks can be translated into
meaningful, age-appropriate interventions. The deliberate choice of gender-neutral characters and names
reduces bias, enabling clearer observation of children’s own interpretations.

Crucially, the educator plays a central role—not just as a facilitator of the activity, but as an active
observer and interpreter of children’s choices. This positioning allows for immediate pedagogical
engagement, enabling adults to support reflective thinking and address stereotypical assumptions in real time.
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Although a pilot study has not yet been conducted, the application has clear potential as both a
classroom resource and a research instrument. Planned next steps include testing the tool in authentic early
education settings, assessing its ability to elicit relevant responses, and refining its digital interactions based
on user experience feedback. Expanding the narrative scope, incorporating additional lenses such as Emotion
and Personality, and including more varied interaction types are also part of the development roadmap.

In the long term, The Journey to Nova Reef contributes to a wider educational shift— one that equips
educators with proactive strategies to challenge gender bias early, while helping children cultivate empathy,
flexibility, and self-awareness in how they understand and enact gender roles
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