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Abstract

The present study aimed to identify and rank the dimensions of artificial intelligence (AI) within a smart education development framework
at Farhangian University, Region 9, in order to propose an applied model for improving teacher education quality and teaching—learning
processes. This applied research employed an exploratory mixed-methods (qualitative—quantitative) design. In the qualitative phase,
grounded theory was used. Twelve experts were selected purposively based on theoretical saturation, and data were collected through
semi-structured interviews and analyzed via open, axial, and selective coding. In the quantitative phase, the statistical population consisted
of 263 faculty members and instructors, from whom 156 were selected using stratified random sampling. A researcher-developed 35-
item Likert-scale questionnaire was administered. Face, content, and construct validity were confirmed, and reliability was established
with a Cronbach’s alpha of 0.92. Quantitative data were analyzed using confirmatory factor analysis (CFA) and the Friedman test. CFA
results indicated that five dimensions—educational content development, human resource capacity building, blended learning
technologies, decision support systems, and personalized learning—had standardized factor loadings above 0.70 and statistically significant
t-values at the 99% confidence level. The highest standardized coefficient was related to human resource capacity building, while the
lowest was associated with decision support systems. Friedman test results revealed significant differences in ranking, with personalized
learning ranked first and human resource capacity building ranked last. Implementing Al-driven smart education at Farhangian University
requires integrated attention to content, human, technological, and managerial dimensions, with personalized learning emerging as the
primary strategic priority for enhancing teacher education quality.
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Extended Abstract

Introduction

The rapid expansion of artificial intelligence (Al) technologies has fundamentally reshaped the landscape of
higher education, transforming not only pedagogical practices but also institutional governance, curriculum
design, and academic leadership. Universities across the globe are increasingly integrating Al-driven tools
such as adaptive learning systems, intelligent tutoring platforms, academic analytics, and generative Al
applications to enhance teaching—learning processes and optimize educational decision-making (Abishev et
al., 2025; Aslam et al., 2025). These technologies enable precision education through real-time data analysis,
predictive modeling of student performance, and personalized feedback mechanisms, positioning Al as a
strategic driver of smart education in contemporary academic systems (Wang, 2025).

The integration of Al into university curricula has been identified as a necessary response to disruptive
technological transformations in education. Research highlights that embedding Al within academic programs
fosters curriculum modernization and improves instructional effectiveness (Huapaya et al., 2025). Similarly,
studies on university-level teaching reforms demonstrate that Al-supported educational models can enhance
cognitive development, engagement, and learning outcomes (Li et al., 2024; Yang, 2024). The transformative
potential of Al is particularly evident in the redesign of civic, ideological, and interdisciplinary courses, where
intelligent systems support adaptive content delivery and data-driven instructional innovation (Liu, 2024; Lv,
2024).

Beyond pedagogical redesign, the adoption of Al in higher education also involves institutional readiness and
governance reform. Scholars argue that the effective implementation of Al requires strategic leadership, data
governance frameworks, and operational mechanisms aligned with institutional missions (Metwalli, 2024;
Wei, 2024). In this regard, the successful integration of Al is contingent upon digital transformation, faculty
capacity building, and systemic innovation within universities (Hoseini Moghaddam, 2024). Moreover,
empirical evidence suggests that students’ cognitive, emotional, and behavioral attitudes toward Al
significantly influence its adoption and educational impact (Katsantonis & Katsantonis, 2024).

At the same time, the rapid proliferation of generative Al tools has generated both enthusiasm and concern

within academic communities. While Al-powered chatbots and automated systems offer unprecedented

opportunities for personalized instruction and academic support, they also raise questions regarding academic



integrity, originality, and ethical governance (Rudolph, 2024; Shchedrina, 2024). Ethical considerations,
privacy protection, and responsible data use are therefore central to sustainable Al integration in higher
education (Irfan, 2023). Additionally, Al literacy among educators has emerged as a critical determinant of
successful implementation, as insufficient digital competence may hinder pedagogical transformation
(Kohnke et al., 2023; Lérias, 2024). Teacher training programs must therefore incorporate Al and media
literacy components to prepare educators for smart educational environments (Ckpurnka, 2025).

In the Iranian context, research underscores the urgent need for systematic frameworks to guide Al adoption
in universities, emphasizing curriculum reform, faculty development, and digital infrastructure enhancement
(Hoseini Moghaddam, 2024; Jafari, 2023). Furthermore, innovative teaching models in higher education
require multidimensional analysis to align technological integration with pedagogical quality and institutional
objectives (Ali Ghorbani et al., 2024). Despite growing international scholarship on Al in higher education,
limited empirical studies have comprehensively identified and ranked the dimensions of Al within the
framework of smart education development in teacher training institutions.

Farhangian University, as the primary institution responsible for teacher education in Iran, plays a pivotal role
in shaping the future of the national educational system. The integration of Al within this university is not
merely a technological upgrade but a strategic transformation affecting teacher preparation, instructional
design, and data-driven educational management. Therefore, identifying and prioritizing the dimensions of Al
relevant to smart education development is essential for policy formulation and institutional planning. This
study aims to identify and rank the dimensions of artificial intelligence within the framework of smart
education development at Farhangian University, Region 9.

Methods and Materials

This applied research adopted an exploratory mixed-methods design integrating qualitative and quantitative
approaches. In the qualitative phase, grounded theory methodology was employed to identify the core
dimensions of artificial intelligence in the development of smart education. The qualitative population
consisted of 20 experienced faculty members, academic experts, and senior administrators at Farhangian
University, Region 9. Using purposive sampling based on theoretical saturation, 12 participants were selected.
Data were collected through semi-structured interviews and analyzed via open, axial, and selective coding to
extract conceptual categories and construct a paradigm model.

In the quantitative phase, the statistical population included 263 faculty members, mission-based instructors,
and adjunct lecturers across the provinces of Semnan, Mazandaran, and Golestan. Based on Cochran’s formula
and stratified random sampling, 156 participants were selected. A researcher-developed questionnaire
consisting of 35 items across five dimensions—educational content development, human resource capacity
building, blended learning technologies, decision support systems, and personalized learning—was

administered using a five-point Likert scale. Face, content, and construct validity were confirmed, and



reliability was established using Cronbach’s alpha. Confirmatory factor analysis (CFA) and the Friedman
ranking test were conducted using SPSS 27 and LISREL 8.5.

Findings

Qualitative analysis resulted in the identification of five primary dimensions of artificial intelligence for smart
education development: educational content development, human resource capacity building, blended learning
technologies, decision support systems, and personalized learning. These dimensions were integrated into a
central category labeled “Al-based smart education development.”

The reliability analysis demonstrated high internal consistency, with Cronbach’s alpha values above 0.84 for
all dimensions and 0.92 for the overall instrument. Confirmatory factor analysis confirmed the structural
validity of the model. All standardized factor loadings exceeded 0.70, and t-values were statistically significant
at the 99% confidence level. The highest standardized coefficient was associated with human resource capacity
building (0.98), followed by educational content development (0.93), personalized learning (0.92), blended
learning technologies (0.78), and decision support systems (0.73). These results indicate that all five
dimensions significantly contribute to the overall construct of Al-based smart education.

The Friedman test revealed statistically significant differences in the ranking of dimensions (p < 0.05).
Personalized learning ranked first (mean rank = 3.43), followed by educational content development (3.21),
decision support systems (3.14), blended learning technologies (2.88), and human resource capacity building
(2.33). This ranking suggests that while human resource capacity has the strongest structural effect in the CFA
model, personalized learning is perceived as the most strategically important dimension in practice.
Discussion and Conclusion

The findings indicate that Al-driven smart education at Farhangian University is a multidimensional construct
requiring simultaneous attention to pedagogical innovation, technological infrastructure, managerial analytics,
and human capacity development. The prominence of personalized learning reflects a growing recognition of
adaptive and learner-centered education as the cornerstone of Al integration. Smart education is no longer
confined to digital tools but encompasses dynamic systems capable of tailoring instructional pathways to
individual student profiles, thereby enhancing motivation, engagement, and academic success.

Educational content development emerged as a critical component, highlighting the need for interactive,
multimedia, and data-informed curriculum redesign. Blended learning technologies further reinforce flexibility
and interaction, while decision support systems promote evidence-based academic governance. Although
human resource capacity building ranked lowest in perceived priority, its high structural coefficient
underscores its foundational role. Faculty competence, Al literacy, and professional development remain
essential prerequisites for sustainable implementation.

Overall, the study demonstrates that successful Al integration in teacher education institutions depends on an

integrated strategy combining personalized instruction, innovative content design, data-driven decision-

making, blended learning models, and continuous faculty empowerment. The model proposed in this research



provides a comprehensive framework for strategic planning toward smart university development. By
prioritizing personalized learning while strengthening institutional infrastructure and human capital,
Farhangian University can advance toward a data-driven, adaptive, and future-oriented teacher education

system.
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