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Abstract:

Future schools, by utilizing the capabilities of artificial intelligence, will experience novel approaches in the teaching-learning process, student assessment,
and educational management. The aim of this study was to design a model of the future school in which artificial intelligence plays a key role in enhancing
learning processes and the management of primary schools. The research method was mixed; the statistical population in the design phase included faculty
members from the fields of Computer Engineering - Artificial Intelligence, IT, Information Technology Management Engineering, and Educational
Management at higher education institutions, as well as senior managers and experts from the Informatics Department of the Education System and specialists
in the fields of "Future Schools" and "Atrtificial Intelligence in Education.” In the validation phase, the population consisted of faculty members of Information
Technology Management Engineering and Educational Management at higher education centers in Golestan Province, along with senior managers of the
Education Department of this province. In the quantitative phase, the population included all formal and contractual teachers of girls’, boys’, and coeducational
primary schools in Golestan Province during the 2023-2024 academic year, totaling 5,919 teachers. In the qualitative phase, 18 experts were selected using
the snowball sampling method; in the validation phase, 20 experts were selected using purposive sampling; and in the quantitative phase, 361 teachers were
selected using cluster random sampling and Cochran's formula. For data analysis, in the qualitative section, the grounded theory method was employed through
open, axial, and selective coding using semi-structured interviews; in the validation phase, the Delphi method was used over three stages with an expert
checklist tool and SPSS software; and in the quantitative phase, structural equation modeling was used with a 100-item questionnaire in Smart PLS software.
According to the results of the qualitative and validation sections, the paradigmatic model included 12 main categories and 24 subcategories, detailed as
follows: Causal conditions (cultural readiness for accepting artificial intelligence, artificial intelligence infrastructure, family-centered interaction with artificial
intelligence, intra-institutional participation with artificial intelligence, active learning based on artificial intelligence, and effective learning based on artificial
intelligence); Contextual conditions (enhancement of virtual networks with artificial intelligence, social interactions based on artificial intelligence, civic
behavior regarding artificial intelligence, teaching-learning policies based on artificial intelligence, and cultural education focused on artificial intelligence);
Intervening conditions (institutional conflicts regarding artificial intelligence, technical challenges concerning artificial intelligence, management and
supervision in intelligentization, and resource dependency regarding artificial intelligence); Strategy (ease of access to artificial intelligence, assessment based
on artificial intelligence, gradual implementation of artificial intelligence, creative learning through artificial intelligence, and content and process changes
focused on artificial intelligence); and Outcomes (improvement of speed and quality of education through artificial intelligence, educational equity through
artificial intelligence, academic motivation through the application of artificial intelligence, and enhancement of creativity and innovation through the
application of artificial intelligence), along with 100 indicators. The results of the quantitative section showed that all dimensions and components of the
research model were confirmed.
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Extended Summary

Introduction

The unprecedented pace of technological advancement, particularly in the realm of artificial intelligence (Al), is reshaping
foundational aspects of human life, including education. Educational institutions are increasingly compelled to align their
models and processes with the demands of the Fourth Industrial Revolution, characterized by instability, uncertainty,
complexity, and ambiguity (Kuppusamy, 2019). Despite years of reform efforts, the essential paradigms in education—
particularly regarding the role of schools and teachers—have remained relatively static, necessitating deeper, transformative
changes (Zakeri & Taheri Damaneh, 2020).

Al offers innovative opportunities to rethink the structure and delivery of education. Applications such as smart books, web
browsers, learning management systems, and intelligent tutoring systems can personalize and optimize the learning process
(Jafari, 2023). Furthermore, the ability of Al systems to simulate human cognition—reasoning, predicting, and decision-
making—positions them as valuable allies in transforming educational practices (Sheikh Shoa'i, 2021). The integration of Al
in education not only enhances access and efficiency but also ensures continuous, data-driven improvement in pedagogy and
management (Topol, 2019).

In countries where Al adoption in education is mature, significant improvements in learning outcomes and school
management have been reported. However, in contexts like Iran, the integration of Al is still emerging and faces systemic,
infrastructural, and cultural challenges. While Iran launched its school intelligentization initiatives in 2011, progress has lagged
behind global technological trends (Nouri Hasanabadi et al., 2020; Nouri Hasanabadi et al., 2021). There is an urgent need for
a futuristic model of education tailored to the Iranian primary education system, emphasizing the strategic deployment of Al
technologies in learning environments.

Given these imperatives, the present study aims to design and validate a comprehensive model for future schools in Golestan
Province, Iran, in which Al plays a pivotal role in reshaping instructional practices, learning outcomes, and educational
management systems.

Methods and Materials

This study utilized a mixed-methods research design. The qualitative component was conducted first, based on grounded
theory methodology following Strauss and Corbin’s systematic coding approach. Participants included experts from academia
and the education sector, specializing in fields such as artificial intelligence, IT management, and educational sciences.
Eighteen key informants were selected using snowball sampling until theoretical saturation was achieved.

Data were collected through semi-structured interviews, transcribed, and coded in three phases: open, axial, and selective
coding. The qualitative data were used to generate a conceptual framework, which was then validated in a second phase using

the Delphi method. This involved three rounds of expert feedback from 20 purposively selected specialists in the same fields.
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For the quantitative phase, a sample of 361 primary school teachers from Golestan Province was selected using cluster
random sampling, based on Cochran’s formula. The instrument used was a 100-item questionnaire developed from the
qualitative model. Structural equation modeling (SEM) was conducted using Smart PLS software to assess the validity and
reliability of the model.

Data analysis across phases included: grounded theory for the qualitative section; descriptive and inferential statistics in
SPSS for the Delphi process; and confirmatory factor analysis and path modeling in SEM for the quantitative phase.

Findings

The analysis yielded a paradigmatic model composed of six core elements: causal conditions, contextual conditions,
intervening conditions, strategies, consequences, and the central phenomenon—"future schools based on Al integration."

Causal Conditions included three subcategories: cultural readiness for Al adoption, technological infrastructure, and
participatory mechanisms involving families and institutional actors. These factors were identified as prerequisites for
embedding Al in the educational landscape. Teachers emphasized that cultural attitudes toward Al, especially from families,
significantly influenced its classroom implementation.

Contextual Conditions were rooted in socio-cultural and educational ecosystems, encompassing virtual network
enhancement, Al-driven social interaction, and civic behavior in digital spaces. Policies related to teaching and learning also
emerged as crucial. For example, Al literacy and intercultural competencies were regarded as essential features of culturally
adaptive schooling.

Intervening Conditions pertained to systemic obstacles. These included institutional resistance to change, technical
barriers, fragmented oversight mechanisms, and over-reliance on limited resources. Participants highlighted contradictions
among educational institutions and regulatory bodies as critical impediments to implementing Al strategies.

Strategies were categorized into five operational paths: accessibility to Al tools, formative Al-based assessment practices,
gradual Al implementation, creative learning environments powered by Al, and content-process modifications. These strategies
were suggested as effective ways to facilitate the transition to Al-based education. Emphasis was placed on designing inclusive
systems that support personalized learning pathways.

Consequences revealed four outcome domains: enhanced quality and speed of instruction, increased educational equity,
stronger student motivation, and elevated creativity and innovation. Quantitative analysis confirmed the model’s validity, with
all 100 indicators receiving statistically significant factor loadings. Teachers agreed that Al facilitated real-time feedback,
greater engagement, and differentiated instruction tailored to students’ needs.

Collectively, the findings validated a comprehensive framework that includes 12 main categories and 24 subcategories.
These elements effectively describe the conditions, mechanisms, and outcomes that characterize Al-driven future schools. The
model provides a blueprint for both policymakers and school administrators seeking to integrate Al in a sustainable and scalable
manner.

Discussion and Conclusion

This research contributes a comprehensive, empirically grounded model of the future school that positions artificial
intelligence at the core of educational transformation in Iranian primary schools. Unlike prior conceptualizations that viewed

technology as a supplementary tool, this model frames Al as a central driver of pedagogical and managerial reform.
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The qualitative findings emphasize that successful integration of Al hinges on more than just technological upgrades.
Cultural attitudes, administrative coherence, and policy alignment must also evolve. Similarly, the Delphi validation confirms
the strategic importance of systemic collaboration among stakeholders—teachers, administrators, families, and policymakers.

From a practical perspective, the study underscores the necessity of a phased, context-sensitive approach to Al deployment
in schools. Rather than rapid technological overhauls, gradual implementation accompanied by capacity building, infrastructure
development, and community engagement is advised.

The quantitative results reinforce the robustness of the proposed model. The strong validation of 100 indicators shows a
high degree of consensus among practitioners regarding the value and feasibility of Al-enhanced education. These findings
support a shift toward adaptive, student-centered instruction, driven by intelligent systems capable of delivering real-time
support, assessment, and customization.

Ultimately, this study offers a roadmap for educational innovation. It affirms that Al, when strategically harnessed, can
transform schools into dynamic, equitable, and future-ready learning environments. The model is scalable and adaptable,
offering valuable insights for other provinces and countries undergoing similar educational transformations. Through sustained
policy support, infrastructural investment, and continuous professional development, the dream of the future school can be
realized—one that not only keeps pace with technological change but also centers the human element in every algorithmic

decision.
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