'AET

(

43815
Tranian Tec!

Journal of

Trends and Achievements in
3 FEeN (O ] 3 = =
Learning Technology

Associatil Homepage ttp [[ilt.iaet.ir/

Enriching artificial intelligence technology in the philosophy
program for children and investigating its effect on the
cognitive and reasoning skills of elementary school students

Rahim Moradi!

Associate Professor, Department of Educational Sciences, Arak University, Arak, Iran. E-mail: r-

moradi@araku.ac.ir

Print ISSN:
3060-7167
Online ISSN:
3060-656X

Article Type:
Research Article

Article history:

Received September
20, 2025

Received in revised
form November 29,
2025

Accepted December
12, 2025

Published Online
December 27, 2025

Keywords:
Artificial
Intelligence,
Philosophy for
Children,
Cognitive Skills,
Reasoning Skills,
Thinking and
Research

ABSTRACT

In the countty's educational system, the "Thinking and Research" coutse in the
middle and upper elementary grades has been defined as an official platform for
fostering students' critical thinking, logical reasoning, and scientific curiosity.
However, the main challenge facing teachers is transforming this course from a
theory-centered approach into a dynamic, participatory space based on dialogue
and discovery. The present research was conducted with the aim of designing and
implementing an integrated program of "Philosophy for Children based on
Genetative Artificial Intelligence" within the framewotk of the allocated houts for
the sixth-grade elementary Thinking and Research course, and examining its impact
on students' cognitive and teasoning skills. This study employed a quasi-
experimental design with a pretest-posttest control group. The statistical
population consisted of all sixth-grade elementary students in the city of Karaj
during the academic year 2024-2025. Using convenience sampling, 34 students
from two Thinking and Research classes at Shahid Barati School in District 1 of
Karaj were selected and then randomly assigned to experimental and control
groups (17 students in each group). Over eight weekly sessions, the experimental
group progressed through the Thinking and Research course content using the
Philosophy for Children approach and leveraging generative artificial intelligence
tools—including educational chatbots for generating ethical scenarios, adaptive
challenging questions, and immediate feedback on students' reasoning—while the
control group covered the same content using the traditional textbook method and
teacher-centered dialogue. Data collection instruments included Thompson's
Reasoning Scale (2005) and Najati's Standard Cognitive Skills Questionnaire
(2013). The data were analyzed using multivariate analysis of covatiance. The
findings indicated a significant difference between the mean scores of the two
groups in cognitive and reasoning skills at the posttest stage (p<<0.05). Therefore,
implementing the generative artificial intelligence-based Philosophy for Children
program can significantly enhance students' cognitive and reasoning skills.
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Introduction

Contemporary educational systems are shifting from knowledge-transmission
models toward approaches emphasizing active learner participation—a
transformation that redefines teachers’ roles from content deliverers to
facilitators of discovery and conceptual reconstruction (Hatch, 2023). In Iran,
the "Thinking and Research" course represents a formal curricular effort to
cultivate critical thinking and logical reasoning in elementary students. Yet a
persistent challenge remains: converting this subject from a descriptive,
textbook-oriented activity into a vibrant, inquiry-based dialogue space.

Recent advances in generative artificial intelligence (AI) have catalyzed a
paradigm shift in educational technology—from narrow machine-learning tools
to large language models capable of natural, adaptive interaction across diverse
cognitive tasks (Shi et al., 2023). These systems enable personalized learning
pathways, immediate non-judgmental feedback, and dynamic scaffolding alighed
with each learner’s zone of proximal development (Holmes et al., 2022). When
integrated thoughtfully with pedagogical frameworks like Philosophy for
Children (P4C)—a dialogue-based approach developed by Lipman (1969) to
foster critical thinking through communities of inquiry—AI can enhance core
P4C processes: generating ethically rich scenarios, posing adaptive Socratic
questions, and providing reflective feedback on students’ reasoning (Terzi et al.,
2023).

While prior research has demonstrated P4C’s efficacy in improving cognitive
engagement and well-being (Kabiri et al., 2020; Kabiri & Vahedi, 2021; Cassidy,
2023), and digital enrichment has shown promise (Respigliosi, 2023), the
integration of generative Al as an inseparable component of the philosophical
inquiry process itself—rather than merely an auxiliary tool—remains empirically
unexplored. Crucially, most international P4C studies have been implemented as
extracurricular workshops (Garcia-Moriyon et al., 2020), whereas in Iran,
"Thinking and Research" provides a formal curricular vehicle for scaling Al-
enhanced P4C. This study addresses this dual gap: the unexamined potential of
generative Al to enrich P4C’s core mechanisms, and the opportunity to embed
this integration within Iran’s official elementary curriculum.

Research Questions
This study aims to investigate the following research hypotheses:
1. Enriching the Philosophy for Children program with generative Al
technology increases cognitive skills in sixth-grade elementary students.
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2. Enriching the Philosophy for Children program with generative Al
technology enhances reasoning skills in sixth-grade elementary students.

Literature Review

Al in education has become an attractive tool for facilitating personalized
learning and improving educational outcomes. Al systems can analyze individual
student data, provide tailored learning resources, give immediate feedback, and
assist teachers in instructional decisions (Chen et al., 2020). In P4C, Al can
support philosophical inquiry by helping students ask and answer questions
about philosophical concepts, offering interactive stories, multimedia activities,
and gamified learning experiences to enhance comprehension and engagement
(Terzi et al., 2023). Cognitive skills, including critical thinking, problem-solving,
attention, working memory, decision-making, planning, social cognition, and
cognitive flexibility, are essential for navigating complex learning environments
(Hasana & Shimizu, 2020). Reasoning skills, encompassing logical, inductive,
analytical, and operational reasoning, enable students to analyze information,
draw conclusions, and engage in evidence-based judgment (Chamberland et al.,
2022). Although P4C programs have demonstrated the ability to enhance
cognitive and reasoning skills, the integration of Al remains underexplored.
Prior research has emphasized group discussions, storytelling, and digital
enrichment to improve students’ cognitive engagement and philosophical
thinking (Kabiri et al., 2020; Cassidy, 2023; Respigliosi, 2023). Al offers new
opportunities to customize learning paths, provide dynamic feedback, and
encourage reflective thinking within P4C sessions.

Methodology

This applied quasi-experimental study employed a pretest-posttest control group
design. The population included all sixth-grade students in Karaj during 2024—
2025. Via convenience sampling, 34 students from two intact "Thinking and
Research" classes at Shahid Barati School in Garmdarreh, Karaj, were selected
and randomly assigned to experimental and control groups (n = 17 each).

The experimental group received an eight-session intervention implementing
the official sixth-grade "Thinking and Research" curriculum through P4C
enriched with generative Al tools. Stories by Philip Cam (translated into Persian)
served as philosophical stimuli. Educational chatbots facilitated: (a) generation
of adaptive ethical scenarios, (b) responsive Socratic questioning calibrated to
individual reasoning levels, and (c) immediate formative feedback on
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argumentation quality. The control group received identical content via
conventional textbook activities and teacher-centered dialogue. Both groups
received instruction over eight weekly sessions within regular class time.

Instruments: (1) Najati’s Cognitive Skills Questionnaire (2013; 30 items, 7
subscales; Cronbach’s « = 0.85 in this study); (2) Thompson’s Reasoning Scale
(2005; 29 multiple-choice items assessing judgment and numerical reasoning; o
= 0.83-0.87). Data were analyzed using MANCOVA with pretest scores as
covariates. Assumptions of normality (Kolmogorov-Smirnov), homogeneity of
regression slopes, homogeneity of variances (Levene’s test), and homogeneity of
variance-covariance matrices (Box’s M) were confirmed (P > 0.05 for all).

Results

Descriptive statistics (Table 2) showed higher posttest means for the
experimental group across all cognitive and reasoning measures. MANCOVA
revealed a significant multivariate effect for the Al-enriched P4C intervention
on the combined dependent variables (Pillai’s Trace = 0.82, F = 66.54, P <
0.001). Univariate ANCOV As confirmed significant between-group differences
after controlling for pretest scores:

Cognitive skills: F(1, 31) = 90.79, P < 0.001, n*> = 0.75
Reasoning skills: F(1, 31) = 68.75, P < 0.001, n* = 0.69

All cognitive subcomponents showed significant improvement (P < 0.01):
working memory (n* = 0.52), inhibitory control (n* = 0.43), decision-making
(n* = 0.206), planning (n* = 0.28), sustained attention (n* = 0.40), social cognition
(n* = 0.55), and cognitive flexibility (n* = 0.32). Similarly, both reasoning
subcomponents improved significantly: judgment (n* = 0.50) and numerical
reasoning (n* = 0.34). Independent t-tests corroborated significantly higher
posttest scores for the experimental group across all measures (P < 0.001).

Conclusion

This study demonstrates that enriching P4C with generative Al significantly
enhances both cognitive and reasoning skills in sixth-grade students. The Al
tools functioned not as mere supplements but as integral scaffolds that
personalized philosophical inquiry—adapting scenario complexity, calibrating
question difficulty to individual reasoning levels, and providing non-judgmental
reflective feedback. These mechanisms align with Vygotsky’s zone of proximal
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development and foster metacognitive awareness by prompting students to
examine the structure of their own reasoning.

Theoretically, findings support constructivist and adaptive learning
frameworks, illustrating how human-Al collaboration can deepen rather than
replace meaningful pedagogical dialogue. Practically, integrating generative Al
within the official "Thinking and Research" curriculum offers a scalable pathway
for cultivating critical thinking in Iranian elementary classrooms. Future research
should explore longitudinal effects, cross-cultural adaptations, and integration
with other emerging technologies (e.g., AR/VR) while addressing infrastructure
limitations observed in this study (e.g., intermittent internet access). Crucially,
Al should be positioned not as a replacement for teachers but as a catalyst that
frees educators to focus on high-value interactions—empathy, ethical guidance,
and facilitation of profound dialogue—while AI handles adaptive scaffolding
and formative assessment.
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