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Abstract:

This study aims to identify the factors influencing Al-based educational interactions in secondary schools of Tehran. This qualitative study
collected data through semi-structured interviews with faculty members in Educational Management and Communication Sciences.
Participants were selected via snowball sampling, reaching a theoretical saturation with 14 experts. Data analysis was conducted using
thematic analysis in MAXQDA 12, and initial validation of codes considered comprehension, alignment, generalizability, and control. The
qualitative analysis revealed that Al-based educational interactions are multi-layered, encompassing 8 main dimensions and 19 components
across 91 indicators. These dimensions include teacher—student interactions, student—student interactions, school—parent interactions, Al
infrastructure and platform, quality of intelligent educational content, educational data analytics, teacher support, and continuous evaluation
and improvement. Results indicate that Al, as a supportive tool, enhances educational interactions through personalized learning paths, real-
time feedback, monitoring progress patterns, suggesting activities, and generating analytical reports, thereby improving teacher and school
administrator decision-making. Successful Al-based educational interactions depend on implementing an integrated system combining
human interactions, infrastructure, data, content, professional teacher support, and continuous evaluation. This model can serve as a practical
roadmap for policymakers, school administrators, designers of intelligent systems, and teachers to enhance the quality of Al-supported
teaching and learning.
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Extended Summary

Introduction

In recent years, artificial intelligence (Al) has emerged as a transformative force in education, redefining both the processes
and outcomes of teaching and learning. The integration of Al in educational environments has enabled the personalization of
learning paths, adaptive assessment strategies, and real-time feedback mechanisms, all of which enhance cognitive, social, and
emotional engagement among students (Deep et al., 2026; Xu, 2026). Al technologies are increasingly applied across diverse
educational settings, from K-12 classrooms to higher education institutions, creating opportunities for innovative instructional
design and learner-centered education (Tan et al., 2025; Yim & Su, 2025).

Research highlights that Al-supported education is not merely a tool for automating instruction, but a catalyst for nonlinear
skill development and adaptive learning experiences. For instance, Al systems can tailor content to individual learners, predict
areas of difficulty, and recommend personalized activities to optimize learning outcomes (Zhu et al., 2025). Such applications
are particularly relevant in contexts where cognitive or attentional challenges exist, as Al-based interventions have been shown
to enhance academic engagement and self-regulation among students with learning differences (Deep et al., 2026). Moreover,
Al facilitates collaborative learning, enabling students to engage in peer interactions, group projects, and interactive simulations
that enhance knowledge construction and critical thinking skills (Zogopoulos et al., 2025).

The role of Al in teacher professional development is also well-documented. Al can support educators by analyzing
instructional data, providing feedback on teaching practices, and offering tailored training modules to enhance pedagogical
skills (Tahir et al., 2025; Tan et al., 2025). Such integration increases teachers’ self-efficacy and enhances their capacity to
manage diverse classrooms, particularly when using adaptive Al tools that monitor student performance and suggest
intervention strategies (Yehya et al., 2025). The mediating role of Al in enhancing teachers’ digital literacy and fostering
intention to adopt Al learning tools has been observed in various studies, highlighting the interconnectedness of teacher

competence, technological adoption, and learning outcomes (Kurdal & Kaplan, 2026).
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Al integration also significantly impacts educational content and curriculum design. Research by Zheng demonstrates that
Al-driven curricula can adapt aesthetic and creative learning experiences to better align with learners’ preferences and needs
(zheng, 2025). Similarly, Wang emphasizes that professional training programs benefit from Al in developing domain-specific
expertise, such as animation or STEM education, by simulating real-world scenarios and providing analytical feedback to
learners (Wang, 2025). Moreover, Al applications are increasingly utilized to foster innovation in entrepreneurship education,
where adaptive learning systems and generative Al facilitate experiential learning, scenario planning, and reflective practice
(Elsa et al., 2026; Thottoli et al., 2025).

Ethical considerations in Al-supported education remain a critical concern. Wiese et al. highlight the necessity of integrating
Al ethics education to ensure that technology use aligns with fairness, inclusivity, and moral responsibility (Wiese et al., 2025).
Al tools must balance automation with human oversight to preserve equity in learning experiences and avoid reinforcing biases.
In addition, real-time Al-driven feedback has been shown to improve motivation and learning self-regulation, particularly when
implemented with goal-attainment frameworks and conversational Al coaching (Terblanche & Tau, 2025). Collectively, these
findings underscore the multifaceted potential of Al to enhance both student learning and teacher performance across
educational contexts.

The challenges and opportunities of Al adoption in educational environments also reflect institutional, cultural, and
infrastructural factors. Studies by Zanganeh and colleagues suggest that faculty acceptance of Al depends on perceptions of
technological ease of use, usefulness, and alignment with pedagogical goals (Zanganeh et al., 2025). Similarly, Zare'Nasab and
Jamehbozorg identified barriers in primary education, including novice teachers’ limited technological experience and concerns
regarding classroom management (Zare'Nasab & Jamehbozorg, 2025). Taken together, these findings indicate that successful
Al integration requires a combination of well-designed infrastructure, professional development, and evidence-based
pedagogical strategies to maximize its educational impact.

Methods and Materials

This study employed a mixed-methods design incorporating both qualitative and quantitative components. In the qualitative
phase, semi-structured interviews were conducted with 14 experts, including faculty members and educational specialists,
selected via purposive and snowball sampling. Interviews aimed to identify key dimensions, components, and indicators of Al-
based educational interactions. Data analysis was performed using thematic analysis and MAXQDA software, generating a
preliminary conceptual model. Coding validity was confirmed through member checking and triangulation.

In the quantitative phase, a researcher-developed questionnaire based on the qualitative findings was administered to a
stratified random sample of secondary school teachers and administrators. Items were rated on a 5-point Likert scale, and
descriptive statistics along with t-tests were employed to evaluate model fit and internal consistency. All procedures adhered
to ethical standards, and participation was voluntary with informed consent obtained.

Findings

Analysis of qualitative data revealed eight major dimensions of Al-based educational interactions: teacher—student
interactions, student-student interactions, school—parent interactions, Al infrastructure and platform, intelligent content quality,
educational data analytics, teacher support, and continuous evaluation and improvement. Within these dimensions, 19

components and 91 indicators were identified. Key features included adaptive content delivery, real-time feedback, automated
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assessment, scenario-based activities, collaborative learning opportunities, personalized learning pathways, and analytics-based
decision support.

Quantitative results confirmed the validity and reliability of the conceptual model. All dimensions showed high internal
consistency, with t-test values exceeding critical thresholds for alignment, comprehensibility, generalizability, and control.
Descriptive statistics indicated strong agreement among participants regarding the importance of each dimension in promoting
effective Al-supported educational interactions. Teacher—student interactions and adaptive learning pathways were rated as the
most impactful components, followed closely by intelligent content quality and Al-supported decision analytics.

Discussion and Conclusion

The findings of this study indicate that Al-based educational interactions are inherently multidimensional and require
integrated management across human, technological, content, and infrastructural domains. Teacher—student interactions benefit
significantly from personalized Al support and adaptive feedback systems, corroborating prior evidence that Al enhances
learning engagement and academic performance (Xu, 2026; Zhu et al., 2025). Student-student interactions are similarly
enriched through collaborative Al-enabled tools that promote peer learning, cooperative problem-solving, and soft skill
development (Yim & Su, 2025; Zogopoulos et al., 2025).

School—parent interactions are strengthened via data-driven reporting systems, enabling timely interventions and support
for students. This aligns with research emphasizing the importance of parental involvement in Al-mediated educational
ecosystems (Yin et al., 2025; Zhou et al., 2025). The role of infrastructure and Al platforms emerged as a prerequisite for
effective implementation, confirming prior findings that stable, secure, and integrated technological systems are essential for
successful adoption (Zanganeh et al., 2025; Zare'Nasab & Jamehbozorg, 2025).

Intelligent content quality and educational data analytics were identified as central to enhancing learning outcomes. The
delivery of content tailored to individual learning styles and the use of predictive analytics for monitoring student performance
support more effective educational planning and intervention (Wang, 2025; Zheng, 2025). Teacher support systems, including
professional development modules and Al-driven coaching, are essential to maximize the benefits of technology integration
and to maintain educator self-efficacy (Tahir et al., 2025; Tan et al., 2025; Yehya et al., 2025).

Finally, continuous evaluation and iterative improvement ensure the sustainability and effectiveness of Al-mediated
educational systems. Integrating systematic feedback, performance monitoring, and adaptive learning strategies enables
dynamic adjustments that optimize educational outcomes across multiple contexts. Collectively, the study confirms that Al is
not a replacement for educators but a facilitative tool that supports the complexity of modern educational ecosystems. Effective
deployment requires simultaneous attention to infrastructure, content, teacher competency, ethical considerations, and
stakeholder engagement to achieve the potential of Al in education.
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