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Enjoyment of Al-generated
stories blending art and science:
impact on preschoolers’
pro-environmental attitudes

Jiaqi Chen®*

School of Preschool Education, Jiangmen Preschool Education College, Jiangmen, China

Background: This study explores the impact of artificial intelligence (Al)-
generated stories that blend art and science on the development of pro-
environmental attitudes and behaviors in preschoolers. Al-generated stories
represent an innovative educational tool that leverages technology to create
engaging, inclusive, and educational narratives. These stories can introduce
young children to complex environmental concepts, fostering both cognitive
understanding and emotional engagement with nature.

Hypotheses: The research examines three key hypotheses: (1) enjoyment of
Al-generated stories will positively influence preschoolers’ pro-environmental
behavior, (2) enjoyment of Al-generated stories will positively influence
preschoolers’ environmental sensitivity, and (3) environmental sensitivity will
mediate the relationship between story enjoyment and pro-environmental
behavior.

Methods: The study included a total sample of 120 Chinese preschoolers from
Upper Kindergarten (KZE) in Jiangmen City. Initially, children were introduced
to Al-generated stories. After listening to the stories, their level of enjoyment
was assessed. At the second time point, environmental sensitivity was measured
through a game. At the third and final time point, children’s pro-environmental
behavior was assessed through a task designed to evaluate their actions and
attitudes related to environmental conservation.

Results: Findings from this study suggest that preschoolers who enjoy Al-
generated stories are more likely to display pro-environmental attitudes
and behaviors, such as recycling and conserving resources. Furthermore,
environmental sensitivity—a personal trait characterized by an emotional and
cognitive connection to nature—was found to be a significant mediator in this
relationship. Children who exhibit higher levels of environmental sensitivity are
more likely to internalize the environmental messages embedded in the stories,
translating enjoyment into meaningful, real-world actions.

Discussion: By combining the creative elements of storytelling with scientific
content, Al-generated stories have the potential to become a powerful tool
for fostering environmental awareness and responsibility in young children,
contributing to the formation of environmentally responsible behaviors in future
generations.
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Al-generated stories, preschoolers, environmental sensitivity, pro-environmental
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Introduction

The rise of artificial intelligence (AI) technologies has opened new
avenues in educational content creation, including the development
of Al-generated stories (Hezam and Alkhateeb, 2024). These stories,
designed to blend elements of art and science, offer unique
opportunities to engage young children in learning by combining
creativity with the presentation of complex concepts (Wu et al., 2020).
For preschoolers, who are at a critical stage in their cognitive and
emotional development, the use of Al-generated narratives can be a
particularly effective method for introducing foundational ideas about
environmental sustainability. By crafting stories that are enjoyable,
engaging, and educational, AI-generated content can shape children’s
pro-environmental attitudes and behaviors in ways that traditional
methods may not (Guan et al., 2024).

The effectiveness of such interventions can be theoretically
grounded in Bandura’s Social Learning Theory (Bandura and Walters,
1977), which posits that children acquire behaviors and attitudes
through the observation and imitation of modeled actions, particularly
when those models are perceived as attractive, competent, or similar
to the observer. In this context, story characters—especially when
consistently and positively represented—serve as symbolic models
that demonstrate environmentally responsible behaviors.

Preschool-aged children are naturally curious and highly receptive
to new information, making them ideal candidates for educational
approaches that combine storytelling and environmental education.
Stories have long been recognized as a powerful tool for conveying
moral and social lessons, and recent advances in Al have enabled the
creation of interactive and adaptive stories that respond to the needs
and interests of individual children (Arn and Huang, 2024). In
particular, Al-generated stories that blend art and science can simplify
complex environmental concepts, such as climate change, biodiversity,
and conservation, making them more accessible and engaging for
young audiences. This interdisciplinary approach not only enhances
children’s understanding of the natural world but also fosters
emotional connections that are crucial for developing environmental
sensitivity, a personal trait that influences their emotional and
cognitive responses to nature.

Moreover, from a human-computer interaction perspective,
children’s perception of the Al storyteller as a semi-social agent can
influence their cognitive engagement and trust in the message
(Breazeal, 2004; Reeves and Nass, 1996). Recent human-computer
interaction research has highlighted that young users often attribute
intentionality and credibility to interactive technologies, thereby
increasing the persuasive power of the medium.

The enjoyment children derive from these stories is a key factor
in their effectiveness (Chubb et al., 2022). When children enjoy a
story, they are more likely to engage deeply with its content,
internalize its messages, and reflect on the actions of its characters.
In the context of Al-generated stories with pro-environmental
themes, enjoyment can catalyze the development of
pro-environmental attitudes and behaviors (Swigtkowski et al,,
2024). Research has shown that young children can develop
environmental sensitivity through engaging and emotionally rich
narratives (Choi and Nam, 2024). This environmental sensitivity, in
turn, can mediate the relationship between the enjoyment of these
stories and the likelihood of adopting pro-environmental behaviors,
such as recycling or conserving resources (Dunne et al., 2024). In

Frontiers in Psychology

10.3389/fpsyg.2025.1579510

parallel, research on parasocial relationships has shown that young
children often form emotionally meaningful and enduring bonds
with media characters (Richards and Calvert, 2017), which
enhances identification and increases the likelihood of modeling
behavior. When the characters are familiar, prosocial, and
environmentally conscious, these bonds can serve as important
mechanisms for moral and ecological learning.

While existing studies have explored the potential of storytelling
and environmental education to shape children’s behavior, the specific
impact of Al-generated stories remains underexplored. This study
aims to fill that gap by examining the influence of Al-generated stories
that blend art and science on the pro-environmental attitudes and
behaviors of preschoolers. The research focuses on three key
hypotheses: (1) enjoyment of Al-generated stories will positively
influence preschoolers’ pro-environmental behavior, (2) enjoyment of
Al-generated stories will positively influence preschoolers’
environmental sensitivity, and (3) environmental sensitivity will
mediate the relationship between story enjoyment and
pro-environmental behavior. However, while prior research has
examined the effects of storytelling and environmental education on
young children, and other studies have explored the potential of
Al-based tools in learning environments, no study to date has
analyzed the specific role of AI-generated stories that blend art and
science in shaping both environmental sensitivity and
pro-environmental behavior in preschoolers. This gap in the literature
underscores the need for empirical research examining how innovative
narratives may influence environmental attitudes from an early age.

By investigating these relationships, this study seeks to contribute
to the growing body of literature on the role of Al in early childhood
education and its potential to shape environmentally responsible
behaviors in the next generation.

In a world increasingly affected by environmental challenges,
fostering pro-environmental attitudes from an early age is critical.
Al-generated stories offer a novel and promising approach to
environmental education for young children. Through carefully
designed narratives that combine the artistic elements of storytelling
with scientific content, these stories have the potential not only to
educate but also to inspire preschoolers to become active participants

in the protection and preservation of the environment.

Literature review

Al-generated stories blending art and
science for preschoolers

Al-generated stories represent a promising educational tool for
introducing preschoolers to environmental concepts. By leveraging
storytelling—central in early education—these narratives can simplify
complex ideas like sustainability into relatable messages (Blyler and
Seligman, 2024; Pataranutaporn et al., 2021; Susanto et al., 2023).
Evidence shows that Al-driven platforms can boost environmental
awareness, with improvements of up to 30% among highly engaged
children (Yumagulova et al., 2024), suggesting similar potential for
preschool-targeted narratives. According to Bandura’s Social Learning
Theory (Bandura and Walters, 1977), such stories can model
pro-environmental behavior, using characters as symbolic guides for
actions like recycling or protecting nature.
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Preschoolers’ capacity for moral reasoning allows them to respond
to stories depicting ecological values (Hu and Wu, 2022). When
children witness characters benefiting from sustainable choices or
facing consequences for harmful actions, they are more likely to
internalize these lessons (Reed and Dodson, 2024). Parasocial
relationships further enhance this process, as children tend to imitate
admired characters (Bond and Calvert, 2014; Richards and Calvert,
2017; Hoffner and Buchanan, 2005). When integrated with Human-
Computer Interaction principles, Al narratives gain credibility and
engagement through interactive, agent-like behavior (Breazeal, 2004;
Reeves and Nass, 1996).

In the Chinese context, where moral and environmental
education are strongly emphasized, Al-generated stories can align
with national educational goals by embedding culturally resonant
themes and Confucian values like harmony and responsibility (Zhao
et al,, 2024; Guan et al., 2024). Customization allows these stories to
reflect local realities—such as air pollution or water scarcity—
enhancing relevance and promoting environmental stewardship at
both local and global levels (Wu et al, 2020; Hezam and
Alkhateeb, 2024).

Moreover, incorporating metacognitive elements into narratives—
such as decision-making scenarios—can deepen reflection and foster
a sense of agency in preschoolers (Hanisch and Eirdosh, 2023; Kaur
and Saini, 2020; Rulli et al., 2024). These features encourage children
to consider the consequences of their actions, reinforcing cognitive
and emotional pathways to sustainable behavior.

Despite the rise of Al in education, no prior research has examined
how Al-generated stories simultaneously influence environmental
sensitivity and behavior in preschoolers. Addressing this gap, the
present study explores how enjoyment of these narratives relates to
both constructs, offering a novel interdisciplinary framework that
integrates art, science, and environmental education.

Enhancing environmental sensitivity
through storytelling

Environmental sensitivity refers to the individual capacity to
perceive and process stimuli from one’s surroundings, influencing
emotional well-being, cognitive functioning, and behavior (Lionetti
et al, 2024). While high sensitivity may pose challenges such as
emotional reactivity or vulnerability to stress-related disorders like
anxiety and depression (Assary et al., 2024), it can also be an asset in
supportive environments (Islami et al., 2023). Emotional regulation plays
a pivotal role in moderating these effects (Lionetti and Pluess, 2024).

Interactive storytelling—especially when enhanced by AI—can
foster emotional engagement and empathy, two key mechanisms in
cultivating environmental sensitivity. Digital narratives that explore
issues like climate change or biodiversity loss help children form
emotional connections with nature and its characters (Byman et al.,
2022). These emotionally resonant experiences allow preschoolers to
associate environmental care with positive affect, reinforcing long-
term sensitivity and stewardship (MacKeen, 2022; Lannigan, 2022).

Technologies such as robotics further enrich this process. When
embedded in storytelling, programmable robots can simulate real-world
ecological scenarios—e.g., pollution or deforestation—creating hands-
on, emotionally engaging experiences. Evidence suggests that such
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multisensory approaches enhance sensitivity, creativity, and emotional
stability in young children (Arn and Huang, 2024; Choi and Nam, 2024).

Additionally, algorithmic elements integrated into Al-generated
stories support problem-solving and reflective thinking. These
narratives guide preschoolers through cause-effect environmental
scenarios, enhancing both knowledge and sensitivity. Studies show
that algorithmic technologies can increase high-level environmental
understanding by up to 30% (Yumagulova et al., 2024).

In sum, Al-generated stories can powerfully enhance preschoolers’
environmental sensitivity by merging emotional engagement, interactive
robotics, and cognitive reflection. These immersive narratives not only
educate but also inspire care and responsibility toward the natural world.

The mediating role of environmental
sensitivity in Al-generated story enjoyment
and pro-environmental behavior
relationships

The enjoyment of Al-generated stories can positively influence
preschoolers’ pro-environmental behavior, yet this effect is largely
indirect and mediated by environmental sensitivity (Ding et al., 2024;
Cheng and Wu, 2015). Children with heightened sensitivity to
environmental issues tend to engage more deeply with eco-themed
narratives, enhancing both emotional resonance and message
internalization (Gong et al., 2020; Xiao et al., 2022). This engagement
transforms story enjoyment into meaningful behavioral intentions.

Environmental sensitivity is a well-established predictor of
pro-environmental behavior (Dunne et al., 2024). Sensitive children
are more likely to perceive environmental challenges as personally
relevant, leading to a stronger sense of responsibility and action
2022).

emotionally compelling and cognitively engaging, can activate this

orientation (Singh et al, Al-generated stories, when
trait by linking enjoyment to reflective learning (Jain and Mitra, 2024).

Rather than undermining behavior, enjoyment can serve as a
motivational gateway. When stories combine entertainment with
environmental content, they foster positive affect, increase topic interest,
and encourage sustainable actions—even in hedonic contexts (Liu and
Chen, 2021). For children with higher environmental sensitivity, these
narratives are more than just enjoyable—they become transformative
learning experiences (Langenbach et al., 2020; Swigtkowski et al., 2024).

This mediation process hinges on both emotional and cognitive
pathways. Sensitive children not only empathize with nature-focused
characters but also reflect on the long-term consequences of their
actions (Guan et al., 2024). As such, environmental sensitivity deepens
the link between story enjoyment and pro-environmental behavior by
fostering awareness, responsibility, and agency (Liu and Green, 2024).

In summary, environmental sensitivity plays a central mediating role
in translating enjoyment of AI-generated stories into pro-environmental
behavior. By designing emotionally rich and pedagogically effective
content, educators can activate this trait, encouraging preschoolers to
adopt environmentally responsible habits from an early age.

Figure 1 represents the tested model of relationships between the
study’s variables.

In summary, this study investigates how preschoolers” enjoyment
of Al-generated stories blending art and science may influence their
environmental attitudes and behavior.
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H2
Preschoolers’ enjoyment of AI-generated stories
will positively influence their envirormental

sensitivity.

Environmental
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FIGURE 1

Tested the model of relationships between the study’s variables. Al-e: Al-generated story enjoyment; ES: Environmental Sensitivity; PEB: Pro-
environmental Behavior. Direct relationships in red (H1 and H2) and indirect in blue (H3).

The following three hypotheses are proposed:

H1: Al-generated story enjoyment will positively influence
preschoolers’ pro-environmental behavior.

H2: Preschoolers’ enjoyment of Al-generated stories will positively
influence their environmental sensitivity.

H3: Environmental sensitivity will mediate the relationship
of
pro-environmental behavior.

between  enjoyment Al-generated  stories and

Method
Participants

The study included a total sample of 120 Chinese preschoolers
from Upper Kindergarten (K¥f) in Jiangmen City, including its three
urban districts (Pengjiang, Jianghai, Xinhui), Heshan, and the rural
district Siyi. Children were at the final level of preschool education for
children aged 5 to 6. Most of the participants, 66.7% (n = 80), were
6 years old, while 33.3% (n = 40) were 5 years old. This age distribution
aligns with the typical age range for children in Upper Kindergarten,
with a greater emphasis on those aged six who are nearing the
transition to primary school.

Regarding gender, the sample had more females than males.
Specifically, 61.7% (n = 74) of the participants were female, and 38.3%
(n =46) were male, indicating a slight gender imbalance with a
predominance of girls.

The preschoolers were also distributed across six different classes.
The largest group came from class b, comprising 21.7% (n = 26) of the
sample, while the smallest group came from class a, with 11.7%
(n = 14). The remaining children were fairly evenly distributed across
the other classes, with 20.0% (n = 24) in class ¢, 13.3% (n = 16) in class
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d, and 16.7% (n = 20) in both class e and class f. This class distribution
ensures a broad representation of children from different classroom
environments within the Upper Kindergarten program.

Procedure

The study followed a carefully structured procedure to ensure
ethical standards and maximize the reliability of data collection while
keeping the children engaged and avoiding fatigue. Ethical approval
for the study was obtained from the Ethical Committee of Jiangmen
Preschool Education College (Approval number 8980-EDU-57, date
of approval 4™ April 2024), and informed consent was acquired from
the parents or legal guardians of all participating children. In the
informed consent, the parents or legal guardians received a brief
overview of the study, an information bulletin, and a consent form.
The study used a panel design with multiple assessments spread over
three time points, separated by 1 week, to maintain children’s interest
and prevent boredom. Information regarding each child’s age and
gender was provided by their classroom teachers, who compiled this
information from school records. This approach allowed for accurate
demographic categorization while maintaining confidentiality and
minimizing burden on families. No data were collected regarding
family income or parental education, in accordance with institutional
ethical guidelines that prioritized the protection of children’s privacy
and avoided intrusive questions in the context of early childhood
education. These decisions were aligned with the study’s educational
setting and the restrictions outlined in the approved research protocol.

At the first point (T1, second week of May 2024), children were
introduced to the Al-generated stories. After listening to the stories,
their level of enjoyment was assessed. At the second time point (T2,
third week of May 2024), environmental sensitivity was measured
through a game designed to gauge children’s awareness and sensitivity
to environmental issues. At the third and final time point (T3, fourth
week of May 2024), children’s pro-environmental behavior was

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1579510
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Chen

assessed through a task aimed at evaluating their actions and attitudes
related to environmental conservation.

Each child’s class teacher administered the tasks to ensure that the
assessments were carried out effectively. Prior to the first assessment,
all teachers underwent comprehensive training to familiarize
themselves with the process and ensure consistent delivery across the
classrooms. During the sessions, teachers read the questions aloud to
the students, ensuring that all children, regardless of reading ability,
could understand and respond to the questions. This approach was
particularly important for younger children who may have had
difficulty reading on their own.

To ensure the standardization and fairness of the testing
environment, only the children whose parents or legal guardians had
provided informed consent remained in the classroom during each
session. Children who did not have parental consent were
temporarily withdrawn from the room during the assessment, thus
preventing any unintended peer influence or perceived
unequal treatment.

Strict protocols were followed during the questionnaire sessions
to ensure individual responses. Students were instructed to complete
the assessments independently, without interacting with their
classmates, to prevent any potential influence or sharing of answers.
These measures were implemented to maintain the integrity of the
data and ensure that the responses truly reflected each child’s
individual experience and understanding.

Instruments

Al-generated story blending arts and sciences enjoyment (Time 1).
The short story was generated by ChatGPT in March 2024 using the
prompt: “Please write me a short story for 5-year-old preschoolers
blending art and science with a focus on environmental protection.”
Initially, the story was less than 300 words. To enhance it, I asked
ChatGPT to “retell the story to include avoiding water pollution,
promoting animal protection, and addressing air pollution” This
revision kept the same basic plot but included more details about these
three environmental concerns, resulting in a longer version (467
words). Please see the Appendix for the Al-generated story.

To measure the children’s enjoyment of the Al-generated story
blending art and science with an environmental protection theme, a
5-point visual analogue scale featuring expressive faces was employed.
This method has proven effective in child-centered research,
particularly in measuring subjective emotional states and enjoyment
in children (Mispa et al.,, 2016). The scale ranged from a very frowning
face (representing “really did not like it”) to a very smiling face
(representing “loved it”). Each face corresponded to one of the
following five points:

o Very frowning face—really did not like it

« Slightly frowning face—did not like it much
o Neutral face—it was okay

« Slightly smiling face—liked it

o Very smiling face—loved it

After listening to the story, each child was individually shown the

visual scale and asked the question: “Which face shows how you felt
about the story?” phrased in simple, age-appropriate language. To
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ensure comprehension, a practice round using a different topic was
conducted prior to the actual evaluation. Large, clearly printed visual
aids of the faces were displayed to support identification, and
responses were collected immediately after the story, while the
experience was still recent. To minimize external influences, responses
were obtained one-on-one, preventing peer pressure or group
conformity. Additionally, consistent administration procedures were
used for all participants. The use of visual, non-verbal scales has been
shown to be both reliable and developmentally suitable for assessing
preschoolers’ preferences and affective responses (Roberto et al., 20105
Salvador-Herranz et al., 2013; Tatla, 2014).

This method is widely endorsed in child-computer interaction
and educational studies for its ability to accurately reflect young
children’s
motivation, in a non-verbal yet quantifiable manner (Mispa
etal., 2016).

Environmental sensitivity (Time 2) was assessed using a simplified

subjective experiences, including enjoyment and

version of Game 1b from the Games Testing Tool for Preschoolers,
originally developed by Giusti et al. (2014) and later adapted by other
researchers (Omidvar et al., 2019a, 2019b). This tool was further
modified to suit the developmental and geographic needs of Canadian
preschoolers in the study by MacKeen and Wright (2020). The
psychometric properties of this instrument were examined by
MacKeen et al. (2022). Specifically, the Game 1b component
demonstrated an individual content validity index (I-CVI) of 0.833,
which exceeds the commonly recommended cutoft of 0.80. However,
it should be noted that some global scale indices were below
optimal thresholds.

For the current study, this adapted version was applied to measure
environmental sensitivity in 5- to 6-year-old children. The task
involved a simple, engaging game in which children were shown a
series of pictures and asked to place either a “happy” or “sad” face on
top of each image, depending on how they felt about it. The pictures
included scenarios related to environmental issues, such as dirty water,
smoky air, and cleaning up. For instance, an appropriate response
would be placing a happy face on an image depicting cleaning up,
while an incorrect response might be placing a sad face on the same
image. Correct responses were taken as indicators of environmental
sensitivity, while incorrect responses reflected a lack of sensitivity to
environmental issues.

To administer the task, the researcher explained the activity to the
child, using simple language and demonstrating the process. For
example, they might say, “We are going to play a game of happy and
sad faces, and I would like you to put a happy smile or sad face on each
photo you see here” The child was then given the option to choose
between a happy or sad face cutout and asked to place their choice on
each picture. A total of 15 face cutouts were printed, laminated, and
enlarged to make the activity more interactive and engaging for the
children. The researcher held up the five faces for each picture,
allowing the child to decide which face to place over each image
without explaining the meaning of the pictures or influencing their
decisions. For example, while pointing to a picture of dirty water, the
researcher would ask, “Which smiley would you like to place there?”
The child then made their choice, and the researcher recorded their
response on a scoresheet. An adapted 5-point scale was used to gauge
the child’s responses. This scale was similar to the one used at the first
time. Correct responses, such as choosing a happy face for cleaning
up, were considered as evidence of environmental sensitivity. Incorrect
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responses, such as a sad face for the same scenario, indicated lower
environmental sensitivity. This method provided a simple yet effective
way to assess each childs awareness and attitudes toward
environmental issues without requiring verbal explanation or
influencing their choices.

Pro-environmental behavior was assessed using a modified
version of the Scale of Preschool Children’s Pro-Environmental
Attitudes (Li et al., 2024), which originally measured children’s
preferences for pro-environmental behaviors through pictorial
representations. The full scale contains 11 items, but for this
study, three specific dimensions were used: air pollution, water
pollution, and animal protection. Each dimension was
represented by a series of line drawings depicting either
environmentally unfriendly or pro-environmental behaviors.

For each item, the children were presented with simple line
drawings, and the research assistant read descriptions of the
behaviors depicted in the images. For example, for water
conservation, the assistant would describe one image as “The
man washed his hands, but he did not turn off the water” and
another as “The man washed his hands and turned off the water.”
These drawings, along with their descriptions, allowed children
to distinguish between pro-environmental and environmentally
unfriendly behaviors easily.

The children were then asked to indicate their preferences for each
drawing by selecting one of five faces on a scale. The response options
were the same used in the first and second times.

For each of the three dimensions (air pollution, water pollution,
and animal protection), one drawing depicted an environmentally
unfriendly behavior, which was scored in reverse. In contrast, the
other two drawings depicted pro-environmental behaviors. For
instance, in the dimension of animal protection, one image showed
people hunting and killing animals, which was scored in reverse. The
research assistant guided the children by asking, “Do you like the
drawing a little bit or a lot?” to prompt them to select their preferred
face on the scale. This method ensured that children could express
their attitudes toward the depicted behaviors in a way that was easy to
understand and engage with.

Debriefing

Debriefing was conducted only after the final assessment session
(T3), in order to avoid influencing children’s responses during earlier
phases of the study. After completing the game-based assessments, the
researcher debriefed each child by explaining the concept of pollution in
simple, age-appropriate terms. The debriefing began with an introduction
to the topic, “Today, we talked about different types of pollution. Now; I'll
go over these ideas with you. If you have any questions, feel free to ask”
The researcher then discussed water pollution, explaining that it occurs
when waste and chemicals enter bodies of water like oceans or rivers,
making the water unsafe for fish and other animals. Next, air pollution
was introduced by describing how harmful gases and chemicals in the air
can create smog or a smoky appearance, which can lead to health
problems for both animals and humans, such as difficulty breathing.
Throughout the debriefing, the researcher encouraged the child to ask
questions to ensure they understood the information. At the end of the
session, the researcher made sure to check again if the child had any
further questions or thoughts.

Frontiers in Psychology

10.3389/fpsyg.2025.1579510

Data analyses

First, descriptive statistics, including means and standard deviations,
were calculated for the key variables, and correlational analyses were
performed using Pearson’s correlation coefficients to examine the
relationships between the variables using the SPSS 29.0 version. To explore
the direct and indirect effects of Al-generated story enjoyment on
pro-environmental behavior, structural equation modeling (SEM) was
used with AMOS (Version 29.0). SEM allowed for the simultaneous testing
of multiple relationships, including the potential mediating role of
environmental sensitivity. The model fit was assessed using several
indicators, such as the chi-square to degrees of freedom ratio (CMIN/DE).
Given that chi-square is sensible to the sample size, other fit indices are
recommended. Hence, the study relied on the root mean square error of
approximation (RMSEA), comparative fit index (CFI), and goodness-of-fit
index (GFI). These indices were used to evaluate how well the proposed
model fits the data. Finally, regression analyses were conducted to estimate
the direct, indirect, and total effects of AI-generated story enjoyment on
environmental sensitivity and pro-environmental behavior. The results
included standardized regression coefficients (beta values), standard
errors, and significance levels. The indirect effects were examined to assess
the mediating role of environmental sensitivity in the relationship between
story enjoyment and pro-environmental behavior. Throughout the
analysis process, steps were taken to ensure consistency and independence
in responses, maintaining the reliability and validity of the results.

Results
Descriptive and correlational analyses

The means, standard deviations, and sample size for the variables
included in the analysis are summarized. The variable Al-generated
story enjoyment showed a relatively high level of enjoyment of
Al-generated stories among the participants. Environmental Sensitivity
had a slightly lower mean score, indicating moderate sensitivity to
environmental issues among preschoolers. Pro-environmental
Behavior exhibited a moderate mean score, suggesting a tendency
toward environmentally friendly behavior among the children.

Correlational analyses revealed that the three key variables—
Al-generated story enjoyment, environmental sensitivity, and
pro-environmental behavior—were all significantly and positively
associated with one another. These results support the expected
directional relationships among enjoyment, sensitivity, and
environmentally responsible actions in preschoolers (Table 1).

Hypotheses testing

The first hypothesis (H1) proposed that Al-generated story
enjoyment would positively influence preschoolers’ pro-environmental
behavior. Structural equation modeling (SEM) was employed to test
this hypothesis.

The model was evaluated for overall fit using various indices. The
chi-square value was significant, y* (24) = 41.96, p = 0.013, suggesting
some misfit between the model and the data. However, the chi-square
to degrees of freedom ratio (CMIN/DF = 1.749) was below the
recommended threshold of 3, indicating an acceptable fit. The model
showed acceptable fit: GFI=0.936, AGFI =0.881, RMR = 0.041,
CFI = 0.963, and RMSEA = 0.079 (90% CI [0.036, 0.118]).
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TABLE 1 Descriptive statistics and Pearson’s correlation matrix (N = 120).

Variable M SD 1 2 3
1. Al-generated stories Enjoyment 3.92 0.76 —
2. Environmental Sensitivity 3.73 0.74 0.40%* —
3. Pro-environmental Behavior 323 0.40 0.28%% 0.48%% —
p<0.01.
TABLE 2 Regression analysis results.
Predictor B SE B CR p
Al-generated story enjoyment — Environmental Sensitivity 0.317 0.081 0.468 3.923 <0.001
Environmental Sensitivity — Pro-environmental Behavior 0.242 0.126 0.211 1.927 0.054
Al-generated story enjoyment — Pro-environmental Behavior 0.403 0.090 0.517 4.459 <0.001

B = unstandardized regression coefficient, SE = standard error, p = standardized regression coefficient, CR = critical ratio (z-value), p = significance level.

The regression results showed that Al-generated story enjoyment
had a significant positive effect on pro-environmental behavior
(p=0.517, p<0.001). This suggests that preschoolers who enjoy
Al-generated stories are more likely to engage in pro-environmental
actions. Additionally, Al-generated story enjoyment significantly
influenced environmental sensitivity ( = 0.468, p < 0.001), supporting
the idea that higher enjoyment increases children’s awareness and
sensitivity toward environmental issues.

The path from environmental sensitivity to pro-environmental
behavior was marginally significant (f = 0.211, p = 0.054). This result
indicates that while environmental sensitivity plays a role in shaping
pro-environmental behavior, its influence may be weaker than direct
enjoyment of the stories. Overall, the results support HI,
demonstrating that the enjoyment of Al-generated stories blending
art and science positively influences both environmental sensitivity
and pro-environmental behavior in preschoolers, as Table 2 shows.

Hypothesis 2 (H2) proposed that preschoolers’ enjoyment of
their
environmental sensitivity. The results from the structural

Al-generated stories would positively influence
equation modeling (SEM) support this hypothesis. The regression
analysis revealed that Al-generated story enjoyment had a
significant positive effect on environmental sensitivity (B = 0.317,
SE = 0.081, p = 0.468, CR = 3.923, p < 0.001). This indicates that
as preschoolers’ enjoyment of Al-generated stories increases,
their sensitivity to environmental issues also increases. These
findings suggest that the more children enjoy the stories blending
art and science, the more aware and sensitive they become to
environmental concerns. This supports the idea that engagement
with Al-generated educational content can positively influence
children’s attitudes toward the environment, fostering greater
environmental awareness at an early age. The significant positive
relationship between enjoyment and environmental sensitivity
provides strong support for Hypothesis 2, as Table 2 shows.

Hypothesis 3 (H3) proposed that environmental sensitivity
would mediate the relationship between enjoyment of
Al-generated stories and pro-environmental behavior. To test
this, the total, direct, and indirect effects of AI-generated story
enjoyment on pro-environmental behavior were examined
through structural equation modeling (SEM).

The total effect of Al-generated story enjoyment on
pro-environmental behavior (B =0.480,

was  significant
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 =0.616). This total effect reflects both the direct and indirect
pathways through which AI story enjoyment influences
pro-environmental behavior. The significant total effect suggests
that enjoyment of Al-generated stories has a strong influence on
children’s pro-environmental actions.

The direct effect of Al-generated story enjoyment on
pro-environmental behavior was also significant (B = 0.403, f = 0.517,
p <0.001). This indicates that a substantial portion of the effect of
story enjoyment on pro-environmental behavior occurs without
mediation, meaning that children who enjoy the stories are directly
more likely to engage in pro-environmental behaviors.

Additionally, the direct effect of environmental sensitivity on
pro-environmental behavior was marginally significant
(B =0.242,p = 0.211, p = 0.054). This suggests that environmental
sensitivity plays a role in shaping pro-environmental behaviors,
although the effect is weaker compared to the direct effect of AI
story enjoyment.

The indirect effect of Al-generated story enjoyment on
pro-environmental behavior through environmental sensitivity was also
examined. The results showed a significant indirect effect (B = 0.077,
B =0.099), suggesting that environmental sensitivity partially mediates
the relationship between Al-generated story enjoyment and
pro-environmental behavior. This implies that while enjoyment of the
stories directly influences behavior, it also fosters environmental
sensitivity, which, in turn, promotes pro-environmental actions.

The results support Hypothesis 3, showing that environmental
sensitivity partially mediates the relationship between Al-generated
story enjoyment and pro-environmental behavior. However, the direct
effect of story enjoyment remains stronger, indicating that while
environmental sensitivity is an important mediator, the enjoyment of
the stories has a more pronounced influence on childrens
pro-environmental behaviors (Table 3).

Figure 2 displays the SEM model with the standardized paths.

Discussion

The findings of this study contribute to the growing body of
literature on the intersection between technology, education, and
environmental psychology, particularly in the context of young
children’s learning experiences.
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TABLE 3 Total, direct, and indirect effects.

10.3389/fpsyg.2025.1579510

Effect Type Path B B p
Total Effect Al-generated story enjoyment — Pro-environmental Behavior 0.480 0.616 <0.001
Direct Effect Al-generated story enjoyment — Pro-environmental Behavior 0.403 0.517 <0.001
Direct Effect Environmental Sensitivity — Pro-environmental Behavior 0.242 0.211 0.054
Indirect Effect Al-generated story enjoyment — Environmental Sensitivity — Pro-environmental Behavior 0.077 0.099 0.054

B = unstandardized coefficient, p = standardized coefficient, p = significance level.

Al-generated story enjoyment positively
influences preschoolers’
pro-environmental behavior (H1)

In line with the first hypothesis, the present results demonstrate that
Al-generated story enjoyment significantly enhances pro-environmental
behavior among preschoolers. This finding aligns with previous research
indicating that enjoyment is a crucial factor in fostering positive learning
outcomes in children, particularly when educational content is presented
through engaging narratives and multimedia formats (Mares and
Woodard, 2005). However, the current study extends this understanding
by applying it specifically to Al-generated content blending art and
science, which has not been widely explored in the existing literature.

The
pro-environmental behavior suggests that emotional engagement with

positive  relationship  between  enjoyment and
educational content, particularly through storytelling, can be a powerful
tool for shaping children’s attitudes and behaviors toward environmental
issues. This is consistent with findings from research on environmental
education, which highlights the importance of affective factors, such as
emotional connections to nature, in fostering pro-environmental
attitudes (Chawla, 1998). In this context, Al-generated stories may
provide a novel and interactive way to evoke emotional responses that
motivate pro-environmental behavior in young children.

This discrepancy could be due to developmental differences in
cognitive and emotional processing between preschoolers and older
populations. Younger children may respond more strongly to immediate
emotional engagement than to more abstract constructs such as
environmental sensitivity. This finding aligns with Choi and Nam (2024),
who demonstrated that emotionally rich storytelling experiences,
especially when enhanced through technology such as educational
robotics, significantly foster environmental sensitivity and creativity in
5-year-old children. Furthermore, recent evidence by Albrecht et al. (2024)
indicates that enjoyment-driven contexts, such as leisure activities, do not
necessarily inhibit pro-environmental behavior—particularly when
children already have positive environmental habits or exposure.
Langenbach etal. (2020) also suggest that enjoyment enhances engagement
with environmental content, provided that sufficient cognitive resources
are available. Taken together, these insights support the notion that in early
childhood, emotionally engaging experiences—such as Al-generated
stories—may function as a more immediate and effective driver of
pro-environmental behavior than reflective sensitivity alone.

Preschoolers’ enjoyment of Al-generated
stories positively influences their
environmental sensitivity (H2)

The results supporting Hypothesis 2 offer important insights
into the role of emotional engagement in environmental education,
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particularly through the use of Al-generated stories blending art
and science. The finding that preschoolers’ enjoyment of these
stories positively influences their environmental sensitivity
underscores the significance of affective experiences in shaping
young children’s attitudes toward environmental issues. This finding
aligns with the broader literature on environmental education,
which emphasizes the importance of emotional connection and
engagement as key factors in fostering environmental sensitivity
(MacKeen et al., 2022). However, this study extends that body of
knowledge by exploring the unique potential of AI-generated
content in this domain.

The positive relationship between enjoyment and environmental
sensitivity suggests that Al-generated stories may function as an
effective tool for raising environmental awareness in young children
by leveraging their natural inclination for play and imagination. These
stories, which combine artistic and scientific elements, appear to
stimulate both cognitive and emotional engagement, making
environmental topics more accessible and relevant to preschoolers.
This supports previous research suggesting that interactive and
enjoyable learning experiences are particularly effective at promoting
environmental awareness in early childhood (Albrecht et al., 2024).

What sets this study apart from previous work is the specific focus
on Al-generated stories as a medium for environmental education.
While traditional forms of storytelling and multimedia have been
well-documented as powerful educational tools, the current findings
suggest that Al-generated content can similarly evoke emotional
responses that enhance children’s sensitivity to environmental issues
(Choi and Nam, 2024). This aligns with emerging research on the use
of Al in educational settings, which has demonstrated that
Al-generated content can be both engaging and effective in promoting
positive learning outcomes (Kang and Jang, 2024). Moreover, recent
studies have emphasized that individuals with higher environmental
sensitivity tend to develop stronger emotional connections to nature,
making them particularly responsive to emotionally resonant
educational stimuli (Dunne et al., 2024; Pluess et al., 2023). Our
findings are consistent with this view, highlighting that affective
engagement—through enjoyment—may be especially powerful for
fostering early sensitivity.

At the same time, the significant positive relationship between
enjoyment and environmental sensitivity adds nuance to our
understanding of how emotional engagement with educational
content can influence young children’s development. Previous
research has often focused on the role of cognitive factors, such as
knowledge acquisition, in shaping environmental sensitivity (Barbas
et al., 2009). However, the current study suggests that emotional
factors, particularly enjoyment, may play an equally if not more
critical role, especially for younger children who may not yet have
developed the cognitive capacity to understand complex
environmental issues fully.
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FIGURE 2
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SEM model with the standardized paths. Al-e: Al-generated story enjoyment; ES: Environmental Sensitivity; PEB: Pro-environmental Behavior. Values
above the arrows are the standardized paths or factor loadings. Values in bold, italics above the variables are the r-squared.

To our knowledge, no prior research has examined the role of
enjoyment in Al-generated stories as a predictor of environmental
sensitivity in preschoolers. This combination of affective engagement
and technological storytelling represents a novel educational strategy
for early sensitivity formation. While the current study focused on
preschoolers, it is possible that similar results could be observed in
older children or even adults, given the growing body of literature
suggesting that enjoyment and emotional engagement are key drivers
of environmental attitudes across the lifespan (Kong and Jia, 2023).
Further research is needed to explore the extent to which
Al-generated content can foster environmental sensitivity in different
populations and to investigate the mechanisms through which
this occurs.

Environmental sensitivity mediates the
relationship between enjoyment of
Al-generated stories and
pro-environmental behavior (H3)

The findings related to Hypothesis 3 provide important insights
into the complex interplay between enjoyment, environmental
sensitivity, and pro-environmental behavior in preschoolers. The
results confirm that environmental sensitivity mediates the
relationship between Al-generated story enjoyment and
pro-environmental actions. However, the direct effect of enjoyment
remains more dominant, suggesting that emotionally engaging
stories are a more immediate driver of behavior in early childhood.
This supports findings by Pluess et al. (2023) and (Choi and Nam,
2024), who emphasize that emotional connection is a crucial
precursor to environmental awareness and action in young children.
Moreover, our results are consistent with Dunne et al. (2024), who
demonstrated that sensory processing sensitivity, linked with
enjoyment and nature connectedness, predicts future-oriented

environmental behavior.
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While enjoyment has a more immediate effect, the partial
mediation by environmental sensitivity indicates that fostering deeper
awareness and emotional connection still plays a key role in sustaining
pro-environmental intentions. As Singh et al. (2022) observed,
environmental sensitivity contributes to environmental behavior
through a heightened sense of moral responsibility. In preschoolers,
this pathway may begin with story-driven emotional engagement that
progressively activates early sensitivity.

At the developmental level, our results suggest that enjoyment
may be especially potent in early childhood due to limited abstract
reasoning. Compared with studies in older children and adolescents—
where sensitivity often mediates more robustly (Wu, 2018)—this
finding supports stage-based educational approaches that begin with
emotionally rich content and gradually introduce more complex
environmental concepts.

Enjoyment alone does not inhibit pro-environmental behavior.
On the contrary, Albrecht et al. (2024) found that enjoyment-linked
activities, such as tourism, can still foster sustainable behavior when
supported by personal effort and habit. Similarly, Langenbach et al.
(2020) showed that enjoyment enhances attention and motivation
toward environmental content, provided that cognitive resources are
present. For preschoolers, the design of Al-generated stories must
therefore balance emotional engagement with age-appropriate
cognitive input.

Beyond psychological mechanisms, ethical considerations are
increasingly important. As other authors (Rismayati et al., 2019; Wu,
2018) emphasized, Al in education must support sustainability not
only in message but also in practice—ensuring inclusivity,
transparency, and cultural relevance. These considerations are crucial
when deploying Al to shape the worldview of young learners.

In summary, the present findings clarify that while environmental
sensitivity partially mediates the relationship between Al-generated
story enjoyment and pro-environmental behavior, enjoyment remains
the primary driver at the preschool stage. These results reinforce the role
of affective engagement as a catalyst for early environmental behavior,
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and they position Al-generated stories as a promising tool to both
activate sensitivity and promote action. To realize this potential, future
designs of AI educational content should prioritize emotional
resonance, developmental fit, and ethical transparency, thus maximizing
both educational impact and long-term environmental stewardship.

Practical applications and ethical
consideration of Al use

This study highlights how Al-generated educational content can
foster environmental responsibility in early childhood by combining
enjoyment with learning. When designed thoughtfully, these stories
offer personalized, engaging experiences that promote sustainable
habits in young children (Jain and Mitra, 2024). However, emotional
engagement is critical—especially at preschool age—since narratives
that lack affective resonance may fail to inspire behavioral change
(Guan and Geng, 2024). Thus, story design should prioritize emotional
relevance alongside interactivity and informativeness.

Adaptive technologies, such as collaborative filtering, can tailor
Al-generated stories to developmental needs (Zhang, 2025), enhancing
both engagement and educational impact. Research confirms that
enjoyment, when balanced with cognitive clarity, deepens children’s
connection to environmental themes (Langenbach et al., 20205 Albrecht
etal, 2024). Stories with emotionally relatable characters and simple,
actionable messages are particularly effective at this stage of development.

Al-generated stories may also replicate benefits traditionally offered
by real-life experiences, such as outdoor learning. As shown in Chilean
early education settings, emotionally immersive environments foster
environmental awareness (Christie et al., 2025). Beyond education,
environmental sensitivity is gaining relevance in fields like social work
and urban design, where it informs training programs and interventions
(Besthorn, 2012; Aving and Dogan, 2025; Jeon et al., 2010).

Nevertheless, ethical considerations are crucial. Al-generated content
must deliver scientifically accurate information and avoid
oversimplification or misinformation, which can distort childrens
understanding (Holmes et al., 2019). Transparency, human oversight, and
algorithmic accountability are essential to preserve educational integrity.

Equally important is the promotion of diversity and inclusion. AI
systems must avoid reinforcing harmful stereotypes and instead reflect
pluralistic values (Hendricks and Vestergaard, 2019). Content should
be culturally relevant and free from bias to ensure equitable
learning experiences.

In sum, Al-generated stories offer transformative potential in
environmental education, blending emotional engagement with
cognitive development. To realize this promise, developers and
educators must embrace ethical principles—accuracy, transparency,
inclusivity—and design content that not only educates but also
inspires a sustainable mindset from early childhood (IVa, 2023).

Limitations and conclusion

This study offers valuable insights into how Al-generated story
enjoyment relates to environmental sensitivity and pro-environmental
behavior in preschoolers; however, some limitations must
be acknowledged. First, the geographically limited sample (120 children

from Jiangmen City, southern China) restricts generalizability across
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cultural and socioeconomic contexts. Future studies should include more
diverse populations to assess the robustness of these findings (Ahmad et
al., 2022; Danesi, 2024). Second, the age range (5 to 6 years) reflects only
a specific developmental stage; broader age groups are needed to
understand how developmental maturity influences environmental
responsiveness (Assary et al., 2024). Third, the gender imbalance (61.7%
girls) may have influenced results, especially given prior findings
suggesting higher environmental sensitivity in girls (Stinson, 1985); future
samples should aim for gender balance.

Additional limitations relate to methodological and contextual
factors. Although the visual and interactive measures were appropriate,
they may not fully capture the complexity of environmental sensitivity
or behavioral intentions (Langenbach et al., 2020; MacKeen et al,,
2022). The short, three-week duration limits conclusions on long-term
behavioral change, underscoring the need for longitudinal designs.
Moreover, delayed debriefing may have reduced the immediate
educational impact of the tasks. Finally, the study did not account for
external influences such as family attitudes, curricula, or community
programs (Jia and Yu, 2021; Zheng and Sun, 2023), which may shape
environmental development. Future research should adopt more
ecological frameworks that integrate these broader variables.

In sum, Al-generated stories show promise for fostering
environmental sensitivity and pro-environmental behavior in early
childhood education. Yet, their implementation must be guided by
ethical principles that ensure inclusivity, transparency, and contextual
relevance. When thoughtfully integrated, Al can contribute not only
to early environmental awareness but also to a more equitable and
sustainable future (Husin et al., 2025).

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Ethical Committee
of Jiangmen Preschool Education College (Approval number 8980-EDU-
57, date of approval 4th April 2024). The studies were conducted in
accordance with the local legislation and institutional requirements.
Written informed consent for participation in this study was provided by
the participants’ legal guardians/next of kin.

Author contributions
CJ: Conceptualization, Data curation, Formal analysis, Funding
acquisition, Investigation, Methodology, Project administration,

Resources, Software, Supervision, Validation, Visualization, Writing -
original draft, Writing - review & editing.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. This research receives a grant

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1579510
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Chen

from 2023 Guangdong Education Science Planning Project (Special
Project for Higher Education): Research on the System Construction
and Training Path of Preschool Teachers’ Digital Literacy in the Era of
Digital Empowerment (2023GXJK985). 2023 Guangdong Vocational
Education Teaching Reform Research and Practice Project: Research
on Teaching Reform of Digital Literacy Cultivation for Preschool
Education Majors under Digital Empowerment (2023]G027).

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

References

Ahmad, E, Rahim, M. H. A, Razak, A. A. A,, and Yusoff, A. (2022). Metacognitive
thinking and the effectiveness of the inquiry approach on value attitudes and motivation
towards environmental education among primary school students in Malaysia. Adv.
Human. Contemp. Stud. 3, 1-7. doi: 10.30880/ahcs.2022.03.01.001

Albrecht, S., Zinn, A. K., Griin, B., and Dolnicar, S. (2024). Does enjoyment focus
prevent proenvironmental behaviour? Ann. Tour. Res. 104:103714. doi:
10.1016/j.annals.2023.103714

Arn, L., and Huang, E. (2024). Robots can do disgusting things, but also good things:
fostering children’s understanding of AI through storytelling. ACM Trans. Comput.
Educ. 24, 1-55. doi: 10.1145/3677613

Assary, E., Oginni, O. A., Morneau-Vaillancourt, G., Krebs, G., Peel, A. J,
Palaiologou, E., et al. (2024). Genetics of environmental sensitivity and its association
with variations in emotional problems, autistic traits, and wellbeing. Mol. Psychiatry 29,
2438-2446. doi: 10.1038/541380-024-02508-6

Aving, E., and Dogan, E (2025). Modeling, development, and validation of
environmental behavior scale for preservice teachers. Sci. Rep. 15:17659. doi:
10.1038/s41598-025-01277-8

Bandura, A., and Walters, R. H. (1977). Social learning theory, vol. 1. New Jersey:
Prentice Hall.

Barbas, T. A., Paraskevopoulos, S., and Stamou, A. G. (2009). The effect of nature
documentaries on students’ environmental sensitivity: a case study. Learn. Media
Technol. 34, 61-69. doi: 10.1080/17439880902759943

Besthorn, F. H. (2012). Deep ecology's contributions to social work: a ten-year
retrospective. Int. J. Soc. Welf. 21, 248-259. doi: 10.1111/j.1468-2397.2011.00850.x

Blyler, A. P, and Seligman, M. E. (2024). Personal narrative and stream of consciousness:
an Al approach. J. Posit. Psychol. 19, 592-598. doi: 10.1080/17439760.2023.2257666

Bond, B. J., and Calvert, S. L. (2014). Parasocial breakup among young children in the
United States. J. Child. Media 8, 474-490. doi: 10.1080/17482798.2014.953559

Breazeal, C. (2004). Designing sociable robots. Cambridge: MIT press.

Byman, J., Kumpulainen, K., Wong, C. C., and Renlund, J. (2022). Children's
emotional experiences in and about nature across temporal-spatial entanglements
during digital storying. Literacy 56, 18-28. doi: 10.1111/1it.12265

Chawla, L. (1998). Significant life experiences revisited: a review of research on
sources of environmental sensitivity. J. Environ. Educ. 29, 11-21. doi:
10.1080/00958969809599114

Cheng, T.-M., and Wu, H. C. (2015). How do environmental knowledge,
environmental sensitivity, and place attachment affect environmentally responsible
behavior? An integrated approach for sustainable island tourism. J. Sustain. Tour. 23,
557-576. doi: 10.1080/09669582.2014.965177

Choi, E., and Nam, K. (2024). The effects of play linked to environmental picture books
utilizing robot on environmental sensitivity and creativity of 5-year-old children. J.
Convergence Cult. Technol. 28, 153-172. doi: 10.32349/ecerr.2024.4.28.2.153

Christie, C., Cércamo-Ulloa, L., Barraza, L., and Scheihing, E. (2025). Outdoor
environmental education in southern Chile: teachers’ perspectives and challenges in
excursions. Environ. Educ. Res. 31, 1069-1082. doi: 10.1080/13504622.2025.2469760

Chubb, J., Missaoui, S., Concannon, S., Maloney, L., and Walker, J. A. (2022).
Interactive storytelling for children: a case-study of design and development
considerations for ethical conversational AL Int. J. Child-Comp. Interact. 32:100403. doi:
10.1016/j.ijcci.2021.100403

Danesi, M. (2024). “Ai-generated literature” in Al-generated popular culture: A
semiotic perspective. ed. M. Danesi (Cham: Palgrave Macmillan), 23-44.

Frontiers in Psychology

11

10.3389/fpsyg.2025.1579510

Generative Al statement

The author(s) declare that no Gen Al was used in the creation of
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the reviewers.
Any product that may be evaluated in this article, or claim that may
be made by its manufacturer, is not guaranteed or endorsed by
the publisher.

Ding, M., Liu, X, and Liu, P. (2024). Parent-child environmental interaction promotes
pro-environmental behaviors through family well-being: an actor-partner interdependence
mediation model. Curr. Psychol. 43, 16476-16488. doi: 10.1007/s12144-023-05495-z

Dunne, H., Lionetti, E, Pluess, M., and Setti, A. (2024). Individual traits are associated
with pro-environmental behaviour: environmental sensitivity, nature connectedness
and consideration for future consequences. People Nat. 6, 586-597. doi:
10.1002/pan3.10581

Giusti, M., Barthel, S., and Marcus, L. (2014). Nature routines and affinity with the
biosphere: a case study of preschool children in Stockholm. Child. Youth Environ. 24,
16-42. doi: 10.1353/cye.2014.0019

Gong, X, Zhang, J., Zhang, H., Cheng, M., Wang, E, and Yu, N. (2020). Internet use
encourages pro-environmental behavior: evidence from China. J. Clean. Prod.
256:120725. doi: 10.1016/j.jclepro.2020.120725

Guan, W,, and Geng, L. (2024). Intergenerational influence on children's pro-
environmental behaviors: exploring the roles of psychological richness and mindful
parenting. Pers. Individ. Differ. 229:112778. doi: 10.1016/j.paid.2024.112778

Guan, B, Li, X,, Luo, Z., and Liu, P. (2024). Can (a) I arouse you? The impact of AI
services on consumer pro-environmental behavior. J. Hosp. Tour. Res. 49, 932-945. doi:
10.1177/10963480241256602

Hanisch, S., and Eirdosh, D. (2023). Behavioral science and education for sustainable
development: towards metacognitive competency. Sustain. For. 15:7413. doi:
10.3390/su15097413

Hendricks, V. E, and Vestergaard, M. (2019). Reality lost: Markets of attention,
misinformation and manipulation. Cham: Springer Nature.

Hezam, A. M. M, and Alkhateeb, A. (2024). Short stories and Ai tools: an exploratory
study. Theory Pract. Lang. Stud. 14, 2053-2062. doi: 10.17507/tpls.1407.12

Hoftner, C., and Buchanan, M. (2005). Young adults' wishful identification with
television characters: the role of perceived similarity and character attributes. Media
Psychol. 7, 325-351. doi: 10.1207/S1532785XMEP0704_2

Holmes, W.,, Bialik, M., and Fadel, C. (2019). Artificial intelligence in education
promises and implications for teaching and learning. Boston: Center for Curriculum
Redesign.

Hu, C., and Wu, Z. (2022). They can and will: preschoolers encourage pro-
environmental behavior with rewards and punishments. J. Environ. Psychol. 82:101842.
doi: 10.1016/j.jenvp.2022.101842

Husin, A., Helmi, H., Nengsih, Y. K., and Rendana, M. (2025). Environmental
education in schools: sustainability and hope. Discov. Sustain. 6:41. doi:
10.1007/s43621-025-00837-2

Islami, Z. R,, Sidig, E, and Kurniawan, R. (2023). Constructing students environmental
sensitivity through literacy. J. Sci. Educ. Res. 9,7731-7739. doi: 10.29303/jppipa.v9i9.5146

Jain, V., and Mitra, A. (2024). “A critical examination of ethical implications in AI-
driven consumer behavior media discourse and environmental sustainability” in
Enhancing and predicting digital consumer behavior with Al eds. T. Musiolik, R.
Villamarin ~and H. Kannan (Beijing: IGI  Global), 1-16. doi:
10.4018/979-8-3693-4453-8.ch001

Jeon, J. Y., Lee, P. J., You, J., and Kang, J. (2010). Perceptual assessment of quality of
urban soundscapes with combined noise sources and water sounds. J. Acoust. Soc. Am.
127, 1357-1366. doi: 10.1121/1.3298437

Jia, E, and Yu, H. (2021). Action, communication, and engagement: how parents “ace”
children's pro-environmental behaviors. J. Environ. Psychol. 74:101575. doi:
10.1016/j.jenvp.2021.101575

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1579510
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.30880/ahcs.2022.03.01.001
https://doi.org/10.1016/j.annals.2023.103714
https://doi.org/10.1145/3677613
https://doi.org/10.1038/s41380-024-02508-6
https://doi.org/10.1038/s41598-025-01277-8
https://doi.org/10.1080/17439880902759943
https://doi.org/10.1111/j.1468-2397.2011.00850.x
https://doi.org/10.1080/17439760.2023.2257666
https://doi.org/10.1080/17482798.2014.953559
https://doi.org/10.1111/lit.12265
https://doi.org/10.1080/00958969809599114
https://doi.org/10.1080/09669582.2014.965177
https://doi.org/10.32349/ecerr.2024.4.28.2.153
https://doi.org/10.1080/13504622.2025.2469760
https://doi.org/10.1016/j.ijcci.2021.100403
https://doi.org/10.1007/s12144-023-05495-z
https://doi.org/10.1002/pan3.10581
https://doi.org/10.1353/cye.2014.0019
https://doi.org/10.1016/j.jclepro.2020.120725
https://doi.org/10.1016/j.paid.2024.112778
https://doi.org/10.1177/10963480241256602
https://doi.org/10.3390/su15097413
https://doi.org/10.17507/tpls.1407.12
https://doi.org/10.1207/S1532785XMEP0704_2
https://doi.org/10.1016/j.jenvp.2022.101842
https://doi.org/10.1007/s43621-025-00837-2
https://doi.org/10.29303/jppipa.v9i9.5146
https://doi.org/10.4018/979-8-3693-4453-8.ch001
https://doi.org/10.1121/1.3298437
https://doi.org/10.1016/j.jenvp.2021.101575

Chen

Kang, T., and Jang, S. H. (2024). What kind of natural environment picturebooks are
young children in China and Korea reading? Environ. Educ. Res. 31, 1001-1013. doi:
10.1080/13504622.2024.2405520

Kaur, P, and Saini, S. (2020). Improving learning environment using metacognitive
strategies. Int. J. Curr. Microbiol. App. Sci. 9, 3430-3439. doi: 10.20546/ijcmas.2020.907.401

Kong, X., and Jia, E (2023). Intergenerational transmission of environmental
knowledge and pro-environmental behavior: a dyadic relationship. J. Environ. Psychol.
89:102058. doi: 10.1016/j.jenvp.2023.102058

Langenbach, B. P, Berger, S., Baumgartner, T., and Knoch, D. (2020). Cognitive
resources moderate the relationship between pro-environmental attitudes and green
behavior. Environ. Behav. 52, 979-995. doi: 10.1177/0013916519843127

Lannigan, E. (2022). Evaluating preschool children’s environmental knowledge and
connection to nature using a games testing tool. Nova Scotia: Dalhousie University.

Li, Y., Zhao, Y., Huang, Q., Deng, J., Deng, X., and Li, J. (2024). Empathy with nature
promotes pro-environmental attitudes in preschool children. PsyCh J. 13, 598-607. doi:
10.1002/pchj.735

Lionetti, E, Calcagni, A., D'Urso, G., Spinelli, M., Fasolo, M., Pluess, M., et al. (2024).
A bayesian approach for exploring personx environment interaction within the
environmental sensitivity meta-framework. J. Child Psychol. Psychiatry 65, 1486-1500.
doi: 10.1111/jcpp.14000

Lionetti, F, and Pluess, M. (2024). The role of environmental sensitivity in the
experience and processing of emotions: implications for well-being. Philos. Trans. R. Soc.
B 379:20230244. doi: 10.1098/rstb.2023.0244

Liu, W, and Chen, J. (2021). Green spaces in Chinese schools enhance children's
environmental attitudes and pro-environmental behavior. Child. Youth Environ. 31,
55-87. doi: 10.7721/chilyoutenvi.31.1.0055

Liu, J., and Green, R. J. (2024). Children's pro-environmental behaviour: a systematic review
of the literature. Resour. Conserv. Recycl. 205:107524. doi: 10.1016/j.resconrec.2024.107524

Ma, J.-S. (2023). Metacognitive strategies and interpersonal competence effects on
cooperative learning attitudes of pre-service early childhood teachers. J. Korea
Academia-Ind. Coop. Soc. 24, 368-374. doi: 10.5762/kais.2023.24.8.368

MacKeen, J. (2022). Determining the validity and reliability of a modified game-based
testing instrument to evaluate preschoolers’ connection to nature. Nova Scotia:
Dalhousie University.

MacKeen, J., and Wright, T. (2020). Refining a games testing tool for various cultural,
social, and geographic situations to evaluate preschool children's bioaffinity. Int. J. Early
Child. Environ. Educ. 8, 9-25.

MacKeen, J., Wright, T., Séguin, D., and Cray, H. (2022). Psychometric validation of
a game-based testing instrument to measure preschool children's environmental
knowledge and connection to nature. Int. J. Early Child. Environ. Educ. 10, 14-33.

Mares, M.-L., and Woodard, E. (2005). Positive effects of television on children's social
interactions: a meta-analysis. Media Psychol. 7, 301-322. doi: 10.1207/S1532785XMEP0703_4

Mispa, K., Manson, E., Kamaruddin, A., and Hinds, J. (2016). Measuring usability and
children’s enjoyment of virtual toy in an imaginative play setting: a preliminary study. J.
Theor. Appl. Inf. Technol. 89, 45-53.

Omidvar, N., Wright, T., Beazley, K., and Seguin, D. (2019a). Examining children’s
indoor and outdoor nature exposures and nature-related pedagogic approaches of
teachers at two Reggio-Emilia preschools in Halifax, Canada. J. Educ. Sustain. Dev. 13,
215-241. doi: 10.1177/0973408219872066

Omidvar, N., Wright, T., Beazley, K., and Seguin, D. (2019b). Investigating nature-
related routines and preschool children's affinity to nature at Halifax children's centers.
Int. J. Early Child. Environ. Educ. 6, 42-58.

Pataranutaporn, P, Danry, V., Leong, ]., Punpongsanon, P, Novy, D., Maes, P, et al.
(2021). Ai-generated characters for supporting personalized learning and well-being.
Nat. Mach. Intell. 3,1013-1022. doi: 10.1038/s42256-021-00417-9

Pluess, M., Lionetti, E, Aron, E. N, and Aron, A. (2023). People differ in their
sensitivity to the environment: an integrated theory, measurement and empirical
evidence. J. Res. Pers. 104:104377. doi: 10.1016/j.jrp.2023.104377

Frontiers in Psychology

12

10.3389/fpsyg.2025.1579510

Reed, J. M., and Dodson, T. M. (2024). Generative Ai backstories for simulation
preparation. Nurse Educ. 49, 184-188. doi: 10.1097/NNE.0000000000001590

Reeves, B., and Nass, C. (1996). The media equation: How people treat computers,
television, and new media like real people. Cambridge: Cambridge University Press.

Richards, M. N, and Calvert, S. L. (2017). “Media characters, Parasocial relationships,
and the social aspects of children’s learning across media platforms” in Media exposure
during infancy and early childhood: The effects of content and context on learning and
development. eds. R. Barr and D. N. Linebarger. (Cham: Springer International
Publishing), 141-163.

Rismayati, A. I, Putrawan, I. M., and Vivanti, D. (2019). The effect of big-five
personality and environmental sensitivity on students' responsible environmental
behavior. Indonesian J. Environ. Educ. Manag. 4, 44-60. doi: 10.21009/]JEEM.041.04

Roberto, C. A., Baik, J., Harris, J. L., and Brownell, K. D. (2010). Influence of licensed
characters on children's taste and snack preferences. Pediatrics 126, 88-93. doi:
10.1542/peds.2009-3433

Rulli, M., Bruni, E.,, Di Domenico, A., and Mammarella, N. (2024). Educating
preschoolers environmental to actions: a metacognition-based approach. J. Educ. Sci.
Environ. Health 10, 179-189. doi: 10.55549/jeseh.727

Salvador-Herranz, G., Pérez-Lopez, D., Ortega, M., Soto, E., Alcaniz, M., and
Contero, M. (2013). “Manipulating virtual objects with your hands: a case study on
applying desktop augmented reality at the primary school”” in 46th Hawaii International
Conference on System Sciences, Hawai, USA.

Singh, S., Sharma, P, Garg, N., and Bala, R. (2022). Groping environmental sensitivity as
an antecedent of environmental behavioural intentions through perceived environmental
responsibility. J. Enterprising Communities 16, 299-319. doi: 10.1108/JEC-09-2020-0169

Stinson, S. (1985). Sex differences in environmental sensitivity during growth and
development. Am. J. Phys. Anthropol. 28, 123-147. doi: 10.1002/ajpa.1330280507

Susanto, H., Woo, D. J., and Guo, K. (2023). The role of Al in human-AlI creative
writing for Hong Kong secondary students. arXiv:arXiv:2304.11276. doi:
10.48550/arXiv.2304.11276

Swiatkowski, W, Surret, F. L., Henry, J., Buchs, C.,, Visintin, E. P, and Butera, F. (2024).
Interventions promoting pro-environmental behaviors in children: a meta-analysis and
a research agenda. J. Environ. Psychol. 96:102295. doi: 10.1016/j.jenvp.2024.102295

Tatla, S. K. (2014). The development of the pediatric motivation scale for children in
rehabilitation: A pilot study. British Columbia: University of British Columbia.

Wu, L. (2018). The relationships between environmental sensitivity, ecological
worldview, personal norms and pro-environmental behaviors in Chinese children:
testing the value-belief-norm model with environmental sensitivity as an emotional
basis. PsyCh J. 7, 111-121. doi: 10.1002/pch;j.217

Wu, Y., Mou, Y., Li, Z., and Xu, K. (2020). Investigating American and Chinese
subjects’ explicit and implicit perceptions of Ai-generated artistic work. Comput. Hum.
Behav. 104:106186. doi: 10.1016/j.chb.2019.106186

Xiao, Y., Liu, X,, and Ren, T. (2022). Internet use and pro-environmental behavior:
evidence from China. PLoS One 17:¢0262644. doi: 10.1371/journal.pone.0262644

Yumagulova, E., Garnatka, A., Yumagulov, R., and Gallyamova, D. (2024). “Formation
of ecological perspectives in preschool children using «Algorithmics» technology.” in
11th International Scientific & Practical Conference “Culture, Science, Education:
Problems and Perspectives. pp. 272-278.

Zhang, J. (2025). Development and application of Micro course resources for pre-
school education based on collaborative filtering algorithm. Comp. Educ. Artif. Intellig.
9:100434. doi: 10.1016/j.caeai.2025.100434

Zhao, Y., Cheng, Y., Ding, S., Fang, Y., Cao, W,, Liu, K., et al. (2024). “Magic
camera: an Ai drawing game supporting instantaneous story creation for children.”
in Proceedings of the 23rd Annual ACM Interaction Design and Children Conference.
pp. 738-743.

Zheng, X., and Sun, Y. (2023). “Carbon neutrality education promotes parents” pro-
environmental behavior by children’s information communication” in 2023 9th
International Conference on Humanities and Social Science Research (ICHSSR 2023).

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1579510
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1080/13504622.2024.2405520
https://doi.org/10.20546/ijcmas.2020.907.401
https://doi.org/10.1016/j.jenvp.2023.102058
https://doi.org/10.1177/0013916519843127
https://doi.org/10.1002/pchj.735
https://doi.org/10.1111/jcpp.14000
https://doi.org/10.1098/rstb.2023.0244
https://doi.org/10.7721/chilyoutenvi.31.1.0055
https://doi.org/10.1016/j.resconrec.2024.107524
https://doi.org/10.5762/kais.2023.24.8.368
https://doi.org/10.1207/S1532785XMEP0703_4
https://doi.org/10.1177/0973408219872066
https://doi.org/10.1038/s42256-021-00417-9
https://doi.org/10.1016/j.jrp.2023.104377
https://doi.org/10.1097/NNE.0000000000001590
https://doi.org/10.21009/IJEEM.041.04
https://doi.org/10.1542/peds.2009-3433
https://doi.org/10.55549/jeseh.727
https://doi.org/10.1108/JEC-09-2020-0169
https://doi.org/10.1002/ajpa.1330280507
https://doi.org/10.48550/arXiv.2304.11276
https://doi.org/10.1016/j.jenvp.2024.102295
https://doi.org/10.1002/pchj.217
https://doi.org/10.1016/j.chb.2019.106186
https://doi.org/10.1371/journal.pone.0262644
https://doi.org/10.1016/j.caeai.2025.100434

Chen 10.3389/fpsyg.2025.1579510

Appendix
Al-generated short story blending arts and sciences

Once upon a time, in a bustling town called B #H (Caihéng Zhén—Rainbow Town), lived a curious little girl named Fi#i (Lili—Lily).
She loved everything colorful, especially rainbows. She loved painting rainbows, making rainbow paper cuttings, and even rainbow-
colored dumplings!

One sunny afternoon, while painting in her courtyard, Lily noticed something unusual. The sky was gray, the flowers drooped, and even
the crickets seemed quiet. The nearby river, once teeming with life, now flowed sluggishly, its surface marred by floating debris. But what
saddened Lily the most was the absence of the birds and butterflies that used to fill the town with their songs and colors. Lily’s heart ached.
Where had all the colors and life gone?

She asked her #5# (Ndinai—grandma), who explained that pollution from factories, cars, and people not taking care of the environment
was making everything sad. The air was dirty, the water was polluted, and even the animals were struggling to find food and clean homes.

Lily did not like the sound of that. She wanted to bring the colors and life back! So, she decided to use her love for art and science to help.
With her grandma’s help, Lily started collecting recyclable materials like bottles, cans, and old newspapers. She cleaned them, painted them with
vibrant colors, and turned them into beautiful art pieces. She made rainbow lanterns from bottles, colorful planters from cans, and even a giant
rainbow dragon from old newspapers.

But Lily also wanted to help the animals. She built bird feeders and insect hotels from recycled materials, filling them with seeds and creating
cozy spaces for the creatures to rest. She even painted signs reminding people not to litter and to be kind to animals.

Lily invited all her friends to join her. They transformed their town into a colorful wonderland full of recycled art and eco-friendly initiatives.
Soon, the gray sky started turning blue, the flowers bloomed again, and the crickets chirped happily. The river sparkled once more, and the
animals returned to their happy homes, their songs and colors filling the town with joy.

The townspeople were amazed at what Lily and her friends had achieved. They learned that even small actions, like recycling, reducing
pollution, and caring for animals, could make a big difference.

Lily’s story spread far and wide, inspiring others to use their creativity and knowledge to protect the environment and all its creatures. ¥
44 (Ciihéng Zhén) became known as the town where art and science met to create a brighter, greener future for everyone. And Lily, the little
girl who loved rainbows, became a symbol of hope and inspiration, reminding everyone that even the smallest hands can make the world a more
beautiful and healthy place for all living things.
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