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The present study aimed to examine the effect of artificial intelligence-based
learning on emotional creativity among high school students.
Methodologically, this study was quasi-experimental and used a pretest—
posttest design with a control group. The statistical population consisted of
male high school students who were studying during the 2024-2025 academic
year. After initial screening using the Emotional Creativity Scale, 30 students
who had obtained lower scores in emotional creativity were selected and
randomly assigned to an experimental group and a control group, with 15
participants in each group. The experimental group participated in an artificial
intelligence-based learning program over eight 90-minute sessions, whereas
the control group received no intervention during this period. The research
instrument was Averill’s Emotional Creativity Scale, and the data were
analyzed using multivariate and univariate analysis of covariance. The results
of the multivariate analysis of covariance showed that, after controlling for the
effect of pretest scores, there was a significant difference between the two
groups in the linear combination of the components of emotional creativity;
specifically, Pillai’s trace for the group variable was 0.746, with F = 37.33, p =
0.001, and an effect size of 0.746. The results of the univariate analyses also
indicated that artificial intelligence-based learning had a significant effect on
increasing the novelty component; the adjusted mean of novelty was 86.24 in
the experimental group and 70.05 in the control group, and the group effect
was statistically significant, F = 50.66, p = 0.001, n?> = 0.664. In addition, for
the effectiveness/authenticity component, the adjusted mean was 100.31 in the
experimental group and 82.44 in the control group, and the difference between
the two groups was reported to be significant, F =45.16, p=0.001, n* = 0.638.
Based on the findings, the purposeful and ethical use of artificial intelligence
tools can be considered a novel approach to strengthening the creative and
emotional aspects of learning among students. However, due to the limited
sample size, the use of a self-report instrument, and the absence of a follow-up
phase, the results should be interpreted with caution.
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novelty; effectiveness/authenticity; high school students.
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Extended Abstract

Introduction

The rapid expansion of artificial intelligence (Al) technologies in recent years has created new
opportunities and challenges for educational systems. Al-based educational tools are no longer limited to
accelerating access to information or automating responses; rather, they are increasingly used for
adaptive learning, personalized instruction, interactive feedback, problem-solving support, and creative
engagement. Recent literature reviews have shown that integrating Al into educational contexts can
enhance computational thinking, learner engagement, digital literacy, and individualized learning
experiences, particularly when such technologies are implemented under structured pedagogical
supervision (Gligorea et al., 2023; Su & Yang, 2022). In school environments, especially during
adolescence, educational interventions should not only focus on cognitive development but also foster
emotional, social, and creative capacities. High school students encounter complex emotional
experiences associated with identity formation, academic pressure, interpersonal comparison, and self-
expression. Consequently, educational approaches that facilitate emotional awareness, constructive
emotional expression, and adaptive problem-solving are of substantial psychological importance.

One of the psychological constructs closely associated with emotional growth and adaptive
functioning is emotional creativity. Emotional creativity refers to the ability to experience, understand,
and express emotions in novel, authentic, and effective ways (Averill, 1999; Averill & Thomas-Knowles,
1991). According to Averill’s theoretical model, emotional creativity encompasses several dimensions,
including preparedness to understand emotions, innovation in emotional expression, and
effectiveness/authenticity in emotional responses. Individuals with higher emotional creativity are
capable of reconstructing emotional experiences creatively and expressing them in ways that are
contextually meaningful and personally valuable. In educational settings, emotional creativity
contributes to academic engagement, communication quality, intrinsic motivation, emotional self-
regulation, and problem-solving ability. Students continuously experience emotions such as anxiety,
curiosity, hope, frustration, competitiveness, and achievement-related excitement during learning
processes; therefore, the capacity to manage and express these emotions creatively can significantly
influence educational adaptation and psychological well-being.

Previous empirical studies have demonstrated meaningful associations between emotional
creativity, intrinsic motivation, academic engagement, and creative performance. Oriol et al. reported
that emotional creativity positively predicts intrinsic motivation and academic engagement among
university students, while positive emotions mediate this relationship (Oriol et al., 2016). Similarly,
Alzoubi et al. demonstrated that emotional creativity significantly predicts creative performance among
students, highlighting its importance in educational and psychological development (Alzoubi et al., 2021).
These findings indicate that emotional creativity is not merely an emotional trait but also an educational
resource that may enhance participation, flexibility, innovation, and adaptive learning behaviors.

Simultaneously, recent advances in generative Al and adaptive learning systems have created
opportunities for cultivating creativity in educational contexts. Students can use Al-based systems to
generate initial ideas, revise outputs, compare alternative solutions, receive feedback, and engage in
reflective discussions regarding originality and quality. In such environments, Al does not replace
human creativity; instead, it functions as a cognitive and emotional facilitator that supports
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experimentation, ideation, and reflective learning. Research on design thinking and creativity
development in the Al era emphasizes that Al-based educational activities become effective when
students critically evaluate, modify, and recreate Al-generated outputs rather than passively consuming
them (Rong et al., 2024; Weng & Zhang, 2024). Therefore, Al may provide a psychologically safe and
flexible environment in which students can explore new emotional and creative experiences.

Despite these opportunities, concerns regarding the educational use of Al remain significant.
Unstructured or excessive reliance on Al systems may reduce independent thinking, authentic emotional
engagement, and active problem-solving. Ethical challenges such as academic honesty, ownership of
ideas, algorithmic bias, data privacy, and overdependence on intelligent systems must also be considered
carefully (Li & Lee, 2025; Luo et al., 2024). Accordingly, empirical investigation of structured and
ethically guided Al-based educational interventions is essential for understanding their psychological
and educational consequences. Although the literature on Al in education has expanded rapidly, most
existing studies have focused primarily on cognitive learning, adaptive instruction, digital literacy, and
technological interaction, while limited attention has been given to the effects of Al-based learning on
emotional creativity during adolescence. Considering the developmental significance of emotional and
creative growth during high school years, the present study aimed to examine the effect of Al-based
learning on emotional creativity among high school students, with particular emphasis on the
dimensions of innovation and effectiveness/authenticity.

Methods and Materials

The present study employed a quasi-experimental design with pretest-posttest assessment and a
control group. The statistical population consisted of male high school students enrolled during the
2024-2025 academic year. Following an initial screening using the Emotional Creativity Scale, 30
students who obtained lower-than-average scores in emotional creativity and met the inclusion criteria
were selected. Participants were randomly assigned to an experimental group and a control group, with
15 students in each group. Inclusion criteria included enrollment in high school, obtaining below-
average emotional creativity scores, willingness to participate, and regular attendance capability.
Exclusion criteria included absence from more than two intervention sessions or withdrawal from
participation during the study process.

Emotional creativity was assessed using Averill’s Emotional Creativity Scale, a 30-item self-
report instrument scored on a five-point Likert scale. The scale evaluates dimensions such as
preparedness, innovation, and effectiveness/authenticity. In the present study, analyses focused
specifically on the innovation and effectiveness/authenticity dimensions. Previous research has reported
acceptable psychometric properties for the instrument, and Cronbach’s alpha coefficients obtained in the
current study also indicated satisfactory internal consistency.

The experimental group participated in an eight-session Al-based learning program, with each
session lasting approximately 90 minutes. The control group did not receive any intervention during the
study period. The educational program was designed to familiarize students with basic Al concepts,
ethical Al use, idea generation, creative content production, problem-solving, feedback reception, and
reflective evaluation of Al-generated outputs. Throughout the intervention, emphasis was placed on
active learner engagement, critical thinking regarding Al outputs, and the integration of technological
activities with emotional creativity processes.



The first session introduced students to Al applications in education and daily life through
interactive question-and-answer activities using simple Al tools. The second session focused on
innovation and creative ideation using generative text and image systems. The third session emphasized
the refinement and evaluation of ideas, encouraging students to distinguish between originality and
superficial novelty. In the fourth session, students practiced problem decomposition and alternative
solution generation using Al-assisted strategies. The fifth session involved the design of interactive
exercises and learning tasks using intelligent educational tools. The sixth session concentrated on
information literacy, ethical Al use, summarization, and source evaluation. During the seventh session,
students received and critically evaluated Al-generated feedback, while the final session involved the
presentation of small creative projects and reflective discussions about learning experiences with Al
systems.

Data analysis was conducted using descriptive and inferential statistical methods. Initially,
multivariate analysis of covariance (MANCOVA) was performed to examine the overall effect of the
intervention on posttest emotional creativity scores while controlling for pretest scores. Subsequently,
univariate analyses of covariance (ANCOVA) were conducted separately for innovation and
effectiveness/authenticity dimensions. The significance level was set at 0.05, and Bonferroni correction
adjusted the alpha level for univariate analyses to 0.025. Statistical assumptions, including normality,
homogeneity of variances, and homogeneity of regression slopes, were examined and confirmed before
conducting the analyses.

Findings

The sample consisted of 30 male high school students equally distributed between the
experimental and control groups. All participants completed both pretest and posttest assessments.
Descriptive statistics demonstrated notable increases in emotional creativity scores among students in
the experimental group following participation in the Al-based learning program, whereas changes in
the control group remained minimal.

For the innovation component, the experimental group’s mean score increased from 65.79 (SD =
13.43) during the pretest to 85.36 (SD = 15.27) in the posttest, with an adjusted mean of 86.24. In
contrast, the control group showed only a slight increase from 67.89 (SD = 10.54) to 70.18 (SD = 8.84),
with an adjusted mean of 70.05. Similarly, for the effectiveness/authenticity component, the
experimental group improved from a pretest mean of 80.42 (SD = 11.67) to a posttest mean of 99.36
(SD = 13.28), resulting in an adjusted mean of 100.31. The control group showed minimal change,
increasing from 82.75 (SD = 8.83) to 83.53 (SD = 8.49), with an adjusted mean of 82.44.

Results of the multivariate analysis of covariance indicated a statistically significant overall
effect of group membership on the combined emotional creativity dimensions after controlling for
pretest scores. Pillai’s Trace for the group effect was 0.746, F = 37.33, p < 0.001, with an effect size of
0.746. These findings demonstrated that participation in the Al-based learning program significantly
influenced the linear combination of emotional creativity dimensions.

Subsequent univariate ANCOVA analyses further clarified the effects of the intervention. For the
innovation component, the group effect was statistically significant, F = 50.66, p < 0.001, n?* = 0.664,
indicating a large effect size. For the effectiveness/authenticity dimension, the group effect was also
significant, F = 45.16, p < 0.001, n* = 0.638, reflecting another substantial effect. Statistical power
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values for both analyses approached 1.00, indicating strong sensitivity of the analyses in detecting group
differences.

Overall, the findings demonstrated that Al-based learning significantly improved students’
emotional creativity, particularly in the dimensions of innovation and effectiveness/authenticity.
Students who participated in the structured Al-assisted educational program displayed greater
originality, flexibility, emotional expression, and adaptive emotional responses compared with students
who did not receive the intervention.

Discussion and Conclusion

The present study examined the effectiveness of Al-based learning on emotional creativity
among high school students. The findings demonstrated that participation in a structured Al-assisted
educational program significantly enhanced students’ innovation and effectiveness/authenticity in
emotional creativity compared with the control group. These results suggest that Al-based educational
environments, when implemented purposefully and ethically, can extend beyond cognitive instruction
and contribute meaningfully to emotional and creative development.

The observed improvement in innovation may be explained by the nature of the intervention
activities. Students actively engaged with generative Al tools, explored multiple perspectives, revised
ideas, and evaluated alternative solutions. Such experiences likely expanded both cognitive flexibility
and emotional expression by encouraging students to move beyond stereotypical responses and engage
in reflective creative processes. Exposure to multiple Al-generated outputs may have facilitated
experimentation, emotional exploration, and originality in thinking and expression. Furthermore, the
emphasis on critical evaluation rather than passive acceptance of Al outputs likely strengthened
students’ ability to distinguish authentic ideas from superficial novelty.

The increase in effectiveness/authenticity also has important educational implications. Emotional
creativity involves not only producing novel emotional responses but also generating responses that are
meaningful, adaptive, and contextually appropriate. In the present intervention, students were
encouraged to evaluate the usefulness, authenticity, and applicability of Al-generated ideas rather than
merely producing creative outputs. This process may have promoted emotional awareness, reflective
judgment, and adaptive emotional communication. The interactive and low-threat learning environment
created through Al-assisted activities may also have enhanced students’ confidence in expressing unique
ideas and emotions.

The findings additionally highlight that the effectiveness of Al in educational settings depends
largely on instructional design rather than the technology itself. Al tools alone are unlikely to produce
meaningful psychological outcomes unless they are integrated into structured, interactive, and ethically
guided educational experiences. In the current study, meaningful changes emerged because students
engaged in active participation, collaborative discussion, reflective feedback, and guided critique. Thus,
the role of the teacher remained central in facilitating critical engagement, emotional reflection, and
constructive learning experiences.

From a practical perspective, the results suggest that short-term Al-based educational programs
may be incorporated into school settings to strengthen emotional expression, creative thinking, problem-
solving, and reflective learning. However, successful implementation requires adequate teacher training
in Al literacy, digital ethics, and creative instructional design. Educational activities should encourage



inquiry, revision, interpretation, and critical thinking rather than simple reproduction of Al-generated
responses.

Several limitations should be acknowledged. The sample size was relatively small and included
only male high school students, limiting generalizability to female students or other educational levels.
Emotional creativity was measured through self-report assessment, which may be influenced by social
desirability or response bias. Additionally, the control group did not receive an active intervention,
making it difficult to separate the effects of Al-based learning from potential influences of attention,
novelty, or motivation. Finally, no follow-up assessment was conducted; therefore, the long-term
stability of the observed effects remains unclear.

In conclusion, the findings indicate that Al-based learning, when implemented in a structured,
ethical, interactive, and teacher-guided manner, can significantly enhance emotional creativity among
high school students, particularly in the dimensions of innovation and effectiveness/authenticity. These
results support the idea that intelligent educational technologies may contribute not only to academic
learning but also to emotional and creative development. Nevertheless, due to methodological
limitations, the findings should be considered preliminary and interpreted cautiously until replicated in
larger and more controlled studies.
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