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Abstract

Cities, as the cradle of culture and civilization, have always attracted the attention of theorists across various
disciplines. The complex structure and space of cities have compelled thoughtful individuals to seek reforms and
develop new frameworks to address existing challenges and constraints. With the modernization of societies and
the growing population, particularly the urban population, the need for new technologies and tools has become
increasingly evident. This study aims to investigate the factors affecting the implementation of smart education. A
researcher-developed questionnaire (with a reliability coefficient of 0.84 based on Cronbach's alpha) was used as
the data collection instrument. The statistical population of the study consisted of 206 staff members of high schools
under the Department of Education in Zahedan County. The sampling method was simple random sampling. Data
analysis was performed using SPSS 21 statistical software, and logistic regression analysis was employed to
examine the research data. The results of the logistic regression indicated that smart governance (9.526), smart
interaction and integration (8.926), smart people (8.875), infrastructure (8.872), human resources (7.757),
technology adoption (7.567), smart economy (7.236), and an electronic interaction platform based on multimedia
content (5.765) respectively hold the greatest significance in the implementation of smart education.
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Extended Abstract

Introduction

The rapid expansion of urban populations and the increasing complexity of modern cities have prompted
a critical re-evaluation of traditional urban infrastructure and service delivery. In this context, the
concept of the "smart city" has emerged as a dominant paradigm for sustainable and efficient urban
development, seeking to leverage Information and Communication Technologies (ICT) to enhance the
quality of life for citizens (Nam & Pardo, 2011). A fundamental and often underemphasized pillar of a
truly smart city is "smart education" or "smart learning." This component is crucial, as it not only equips
citizens with the necessary skills to thrive in a digital society but also fosters the innovation and
adaptability that drive a city's long-term competitiveness (Demir, 2021; Scuotto et al., 2019).

While the technological and infrastructural aspects of smart cities are frequently prioritized, the human
and educational dimensions are essential for sustainable success. Smart education goes beyond simply
providing digital tools; it involves creating dynamic, responsive, and personalized learning
environments that foster lifelong learning and critical thinking (Hwang et al., 2020; Spector, 2014).
However, the path to establishing effective smart education systems is complex, especially in developing
regions like Sistan and Baluchestan province in Iran. A significant challenge in the city of Zahedan is
the lack of a clear understanding of the key priorities and determinants necessary for successful
educational smartization. This absence of a defined framework hinders effective strategic planning and
investment.

Therefore, this research is motivated by the pressing need to identify and prioritize the factors that are
most influential in the establishment of smart education. By investigating these variables, the study aims
to provide empirical evidence and actionable insights to guide policymakers and educational
administrators. The primary objective of this study is to systematically examine the effective factors on
the establishment of smart education in high schools in Zahedan County. The research specifically seeks
to assess the relative importance of dimensions such as smart governance, smart people, infrastructure,
technology adoption, and economic factors in this process.

Theoretical framework

The theoretical underpinnings of this research are rooted in the broader smart city discourse, which
categorizes the key features of a smart city into six main dimensions: smart economy, smart people,
smart governance, smart mobility, smart environment, and smart living (Mosannenzadeh & Vettorato,
2022). This study builds upon this model by focusing on its educational implications. In this framework,
smart education is seen as the cornerstone for developing "smart people,” who in turn are the primary
drivers of innovation and urban growth (Markusiewicz et al., 2017). According to Hwang et al. (2020),
a smart learning environment (SLE) is one that is context-aware, identifies learner characteristics,
provides appropriate resources and interactive tools, and automatically records the learning process to
enhance effectiveness. This environment is defined by key technical features like process recording,
context identification, network connectivity, and environmental perception, making it distinct from
traditional learning settings (Spector, 2014).

Furthermore, the concept of smart schools, which is central to this study, is defined as an educational
institution where all processes—management, monitoring, teaching, and assessment—are designed
based on ICT to improve the pedagogical system (Center for Statistics and Information Technology of
Education, 2011). The success of such schools is contingent upon several integrated pillars. For instance,
Attaran (as cited in Abolghasemi, 2010) emphasizes that smart schools are complex ecosystems
involving students, teachers, and administrators working in harmony. Drawing on models like that of
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Yaghoubi (2014) and the national smart school guidelines, our research conceptualizes the establishment
of smart education as being influenced by eight key factors. These include: Smart Economy (e.g.,
entrepreneurial creativity), Smart People (e.g., citizen digital skills), Smart Governance (e.g., transparent
digital policies), Smart Interaction and Integration (e.g., integrated communication systems), a
Multimedia-based Electronic Interaction Platform, Infrastructure (e.g., hardware and software), Human
Resources (e.g., skilled teachers), and Technology Adoption (e.g., acceptance of new ICT tools). This
comprehensive conceptual framework serves as the basis for the empirical investigation.

Methodology

This research is a quantitative, descriptive-survey study. The statistical population consisted of 206 staff
members (primarily teachers) working at high schools under the Department of Education in Zahedan
County. A simple random sampling method was employed to select the study sample.

The primary data collection instrument was a researcher-developed questionnaire. Its design was based
on a comprehensive review of the relevant literature and existing standard models, particularly the
national smart school guidelines (2011) and the work of Yaghoubi (2014). The final questionnaire
consisted of 63 questions, measured on a six-point Likert scale (from "very low" to "very high"), and
was designed to assess eight key variables: Smart Economy, Smart People, Smart Governance, Smart
Interaction and Integration, Multimedia-based Electronic Interaction Platform, Infrastructure, Human
Resources, and Technology Adoption. The reliability of the questionnaire was confirmed by calculating
Cronbach's alpha, which yielded a coefficient of 0.84, indicating good internal consistency.

For data analysis, descriptive statistics (including frequencies, means, and standard deviations) were
used to summarize the data. Inferential statistics were then employed to test the research hypotheses.
The Kolmogorov-Smirnov test was first used to check the normality of the data distribution.
Subsequently, given the nature of the dependent variable (establishment of smart education) and the
research objectives, binary logistic regression analysis was conducted using SPSS 21 software. This
technique was chosen to determine the significance and relative influence (odds ratio) of each of the
eight independent variables on the likelihood of establishing smart education.

Discussion and Results

The findings from the descriptive analysis indicated that all eight studied factors were perceived by the
respondents as being at a "high" level in terms of their importance, as their mean scores all fell within
the range of 3.67 to 5 on the six-point Likert scale. Among these, "Technology Adoption" and
"Multimedia-based Electronic Interaction Platform" had the highest means, while "Smart People" and
"Smart Interaction and Integration" had relatively lower, yet still high, means. The logistic regression
analysis was performed to determine the predictive power of the independent variables. The model fit
statistics were satisfactory, with the Nagelkerke R Square value at 0.603, suggesting that the independent
variables collectively explained about 60.3% of the variance in the dependent variable. The Hosmer-
Lemeshow test also confirmed a good model fit (Chi-square = 24.384, Sig. = 0.002). The regression
coefficients (B) and the odds ratios (Exp(B)) provided the core results, indicating the relative importance
of each factor in establishing smart education. The analysis revealed that all eight factors were
statistically significant (p < 0.01) in predicting smart education establishment. The factors, ranked in
order of their importance based on the Exp(B) value, were: 1. Smart Governance (Exp(B) = 9.526), 2.
Smart Interaction and Integration (Exp(B) = 8.926), 3. Smart People (Exp(B) = 8.875), 4. Infrastructure
(Exp(B) = 8.872), 5. Human Resources (Exp(B) = 7.757), 6. Technology Adoption (Exp(B) = 7.567),
7. Smart Economy (Exp(B) = 7.236), 8. Multimedia-based Electronic Interaction Platform (Exp(B) =
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5.765). These findings underscore that while all factors are important, "Smart Governance" and "Smart
Interaction and Integration" are the most critical drivers for smart education implementation in this
context. This aligns with the literature emphasizing the need for supportive policies and collaborative
networks (Nam & Pardo, 2011; Mosannenzadeh & Vettorato, 2022). The high significance of "Smart
People" and "Infrastructure" also reinforces the dual focus on both human capital and technological
hardware, a concept echoed by Novotny et al. (2014).

Conclusion

In conclusion, this study successfully identified eight key factors crucial for establishing smart
education in Zahedan's high schools. The logistic regression analysis highlighted that smart
governance, smart interaction and integration, and the capabilities of smart people are the most
influential determinants. The findings confirm that a holistic strategy, which combines effective
governance, robust technological infrastructure, skilled human resources, and a culture of
technology adoption, is essential for the success of educational smartization initiatives. The
research provides a practical framework for local educational authorities, enabling them to
prioritize investments and policy efforts to effectively transition toward a smarter educational
ecosystem.
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