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Abstract

This study aims to provide an appropriate model for monitoring educational quality indicators of schools through intelligent
systems, considering Iran’s educational conditions and student capacities, with a case study in Mazandaran Province. The
research was applied in purpose, descriptive in data collection, and mixed in approach (qualitative and quantitative). Using
ameta-study and meta-analysis of over 30 scientific articles related to intelligent educational indicator systems, major themes
and categories were extracted. A questionnaire was distributed among 120 participants, and confirmatory factor analysis
was performed using PLS software to evaluate the reliability and validity of the proposed model. The results revealed 12
indicators within 5 main categories—motivation, participation, transparency, growth, optimization, productivity, learning,
personalization, interactive environment, educational justice, skill training, and educational quality. All factor loadings
exceeded 0.70 and t-values surpassed 1.96, confirming strong model validity. The coefficient of determination (R?) for
endogenous variables ranged from 0.74 to 0.81, indicating high predictive power. The intelligent management model
effectively integrated teacher—student—school interactions, resource planning, and continuous learning enhancement through
Al-driven analytics. The use of artificial intelligence in education significantly enhances learning quality, promotes
educational equity, and improves school management efficiency. The findings emphasize the need for developing intelligent
infrastructures and training educators to leverage data-driven systems for sustainable educational improvement.
Keywords: Artificial intelligence, Intelligent BI system, educational management indicators, educational quality, smart
schools.
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Extended Abstract

Introduction

Artificial intelligence (AI) has become one of the most transformative forces of the twenty-first century,
reshaping every sector of society—including education. The integration of Al technologies into teaching,
learning, and educational management has redefined the paradigms of knowledge transfer, assessment, and
institutional governance (Thompson, 2022). As digital learning environments expand, Al serves not only as
a supportive tool for teachers but also as a catalyst for personalizing instruction and enhancing students’
cognitive engagement (Annus, 2023). The significance of Al in educational systems lies in its ability to
process vast quantities of data, predict learning behaviors, and provide adaptive feedback that meets individual
learner needs (Yang & Kyun, 2022).

Recent research has demonstrated that Al technologies have an increasingly central role in transforming
traditional classrooms into intelligent learning ecosystems. According to Yang and Kyun, the integration of Al
in language learning has revolutionized instructional practices by shifting teachers’ roles from content
transmitters to facilitators of self-regulated learning (Yang, 2022). Similarly, Wan emphasizes that Al-driven
systems can enhance instructional design and improve performance outcomes by providing tailored feedback
in physical education programs (Wan, 2022). Abgaryan and colleagues argue that the fusion of Al within
higher education represents a revolutionary shift, eroding the traditional boundaries between instructor and
learner while fostering more data-driven, interactive, and flexible learning experiences (Abgaryan et al.,
2023).

Al-based learning environments have also proven essential in enhancing administrative efficiency and data-
driven decision-making in educational institutions. Akhlakpour’s work highlights how Al-based
recommendation systems improve the accuracy of student profiling and curriculum personalization, ensuring
that pedagogical practices align with learners’ cognitive capacities (Akhlakpour, 2023). Amir Hosseini and
Khajir add that the implementation of Al in higher education enables predictive analytics for resource
optimization, performance evaluation, and cost reduction (Amir Hosseini & Khajir, 2023). Moreover,
Aliabadi proposes that transdisciplinary Al education serves as a bridge between curricular structures and
community needs, ensuring that the benefits of Al literacy extend beyond the technical domain to include
ethical and social awareness (Aliabadi, 2023).

Teacher perspectives and acceptance levels have also emerged as critical factors influencing the successful
implementation of Al tools in education. Al Darayseh’s findings demonstrate that science teachers’ readiness
and confidence play a decisive role in determining their willingness to integrate Al technologies into classroom
practice (Al Darayseh, 2023). Likewise, Aghaziarati’s research reveals that teachers’ attitudes toward Al are
directly correlated with their familiarity and trust in its applications (Aghaziarati, 2023). Ahmad and
colleagues, however, warn that improper implementation may lead to intellectual laziness, over-reliance on
algorithms, and decreased human agency in educational decision-making (Ahmad et al., 2023). This calls for
a more balanced and ethical framework to ensure that Al serves to augment—not replace—human roles in
education.

Another important dimension of Al integration lies in its potential to foster inclusivity and equity in access to
education. Ubah et al. argue that Al has the capacity to reduce learning disparities in developing countries by
democratizing access to educational resources and providing data-driven support systems for underrepresented
learners (Ubah et al., 2022). Similarly, Baidoo-anu and Owusu Ansah emphasize that generative Al tools such
as ChatGPT can promote lifelong learning and expand pedagogical creativity through interactive content
generation and personalized feedback (Baidoo-anu & Owusu Ansah, 2023). These findings converge with
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global efforts to implement Al in educational policy as a vehicle for sustainable and equitable learning
transformation.

Building on this literature, the present study aimed to analyze the application of Al-based intelligent
management systems (BI) in improving educational quality in schools. Specifically, it examined how Al-
driven management contributes to better teacher—student—school communication, continuity in learning
processes, organizational resource planning, and human resource development. The study was conducted in
Mazandaran Province and sought to develop a predictive and validated model for smart educational
management based on Al analytics.

Methods and Materials

This research employed a descriptive—analytical design with a mixed-methods approach integrating qualitative
and quantitative analyses. In the qualitative phase, a systematic meta-analysis was conducted on 30 national
and international scholarly sources related to intelligent educational management and Al-based learning
analytics. Key dimensions and indicators were extracted and coded thematically. Based on these findings, a
researcher-made questionnaire was developed to assess educational quality indicators under four primary
constructs: communication and interaction, learning continuity, organizational resource planning, and human
resource development.

The study population included teachers, school principals, and educational technology experts across
Mazandaran Province. A total of 120 participants were selected through purposive sampling. The
questionnaire’s validity was confirmed by experts in educational technology, while reliability was verified
using Cronbach’s alpha (a > 0.80). Data were analyzed using SPSS for descriptive statistics and Smart PLS
for confirmatory factor analysis (CFA) and structural equation modeling (SEM). Model fit was assessed using
R?, t-values, and CV Red indices to confirm the predictive power of the constructs.

Findings

Descriptive statistics indicated a diverse demographic composition among participants. Most respondents held
postgraduate degrees, and their professional backgrounds spanned educational sciences, IT, management,
psychology, and related disciplines. This diversity contributed to the robustness of the model validation.
Confirmatory factor analysis results demonstrated that all factor loadings exceeded 0.70, and t-values were
greater than 1.96, confirming the statistical significance of the relationships. Four latent constructs were
validated: teacher—school-student communication, learning process continuity, organizational resource
planning, and human resource development. Among these, “communication and interaction” obtained the
highest standardized path coefficient (f = 0.898, t = 33.66), indicating that Al-based intelligent management
has a substantial impact on fostering educational relationships.

The construct “learning continuity” also demonstrated a strong and significant relationship (B = 0.862, t =
16.44), emphasizing that Al tools enhance sustained learning engagement through personalized feedback and
adaptive instruction. For “organizational resource planning,” the standardized coefficient (f =0.889,t=31.12)
suggested that intelligent systems effectively optimize planning and operational processes in educational
institutions. Finally, “human resource development” achieved the highest coefficient among internal variables
(B =0.903, t = 29.57), highlighting the transformative potential of Al in staff evaluation, coordination, and
professional growth.

The R? values for the endogenous constructs ranged from 0.74 to 0.81, signifying a strong predictive capacity
for the proposed model. Additionally, CV Red indices (ranging from 0.34 to 0.43) confirmed the model’s
predictive relevance. The Friedman test results indicated significant differences among the variables, with
“teacher—school-student communication” ranked as the most influential factor (mean rank = 2.72). These
results confirmed that Al-driven BI systems significantly improve interaction, engagement, and educational
quality across the studied dimensions.
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Discussion and Conclusion

The study’s findings confirm that integrating artificial intelligence into educational management systems can
profoundly enhance both instructional and administrative dimensions of schooling. The strong and statistically
significant path coefficients observed across the four main constructs align with global evidence highlighting
ATl’s transformative role in education. Consistent with Abgaryan et al., the research suggests that Al integration
dismantles traditional classroom boundaries, enabling more dynamic, personalized, and data-driven
educational environments (Abgaryan et al., 2023). Moreover, the observed improvement in communication
between teachers, students, and schools reflects the notion of Al as a facilitator of interaction rather than a
replacement for human engagement (Baidoo-anu & Owusu Ansah, 2023).

The second key outcome—the influence of Al on learning continuity—supports Annamalai et al.’s findings
that adaptive chatbots and Al-driven applications sustain motivation and engagement through continuous,
context-aware feedback (Annamalai et al., 2023). Similarly, Yang and Kyun’s research underscores the
capacity of Al to redefine the learning process into a participatory and self-regulated framework (Yang, 2022).
These conclusions resonate with the current study’s evidence that Al enhances learners’ autonomy, critical
thinking, and long-term academic engagement.

The model’s validation of organizational resource planning and human resource development dimensions
further reinforces the view that Al not only supports pedagogy but also drives institutional efficiency. Echoing
Amir Hosseini and Khajir’s work, this study demonstrates that data-driven decision-making and predictive
analytics can significantly improve institutional planning and reduce operational costs (Amir Hosseini &
Khajir, 2023). Likewise, Aliabadi’s vision of transdisciplinary Al education aligns with the present findings
that integrating Al into managerial frameworks bridges the gap between organizational strategy and
educational outcomes (Aliabadi, 2023).

Overall, the empirical results affirm that Al-driven intelligent management contributes to educational
excellence by increasing transparency, optimizing workflows, and strengthening interpersonal and institutional
connections. These outcomes validate global perspectives emphasizing AI’s dual function as both a
technological enabler and a socio-educational reform catalyst (Akhlakpour, 2023; Arbabi, 2023).

The study concludes that the adoption of Al in educational governance should not be viewed merely as a
technological advancement but as a strategic transformation toward more adaptive, equitable, and data-
informed education. By leveraging AD’s analytical and predictive power, schools can foster innovation,
efficiency, and inclusion while preserving the human essence of teaching and learning.
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