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Abstract

Purpose: The objective of this study was to design and validate a future school model based on
the role of artificial intelligence (Al) in elementary schools.

Methodology: This research employed a qualitative methodology, conducted in two phases:
design and validation. In the design phase, grounded theory and snowball sampling were used
to select 18 experts in Al'and education. In the validation phase, 20 experts, including university
professors and senior education managers from Golestan Province, were selected through
purposive sampling. Data analysis in the qualitative phase involved open, axial, and selective
coding, while the Delphi method was used for validation over three stages.

Findings: The designed model included 12 main categories and 24 subcategories, classified
into five key components: causal conditions (cultural readiness, Al infrastructure, and family-
centered interactions with Al), contextual conditions (Al-based virtual networks and social
interactions), intervening conditions (technical and institutional challenges), strategies (Al-
based evaluation and creative learning), and outcomes (improvement in the quality and speed
of education, increased educational equity, and enhanced academic motivation). The results
indicated that Al can significantly improve learning quality and educational equity.
Conclusion: This study demonstrated that Al has strong potential to enhance educational
processes and promote equity in elementary schools. However, the successful implementation
of Al requires adequate infrastructure, cultural readiness, and proper management. The
research provided solutions for addressing institutional and technical challenges in the path

toward smart schooling.
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Detailed Abstract

Purpose: The rapid advancement of technology has significantly influenced various sectors, including education.
Artificial intelligence (Al) is one of the leading technologies expected to transform traditional education systems,
especially in elementary schools. Al has the potential to enhance personalized learning, facilitate adaptive teaching,
and improve student outcomes (Aliu, 2023). As societies increasingly rely on Al to revolutionize educational
methodologies, the concept of the "school of the future" is gaining momentum. This concept aims to integrate Al
into daily learning environments, fostering a more effective and engaging learning experience (Aslan, 2023). Despite
the growing interest in Al integration, many educational institutions, particularly in developing countries, are still
in the early stages of implementing Al technology. The challenges related to infrastructure, cultural readiness, and
teacher training hinder the widespread adoption of Al in schools (Babajide & Smith, 2022). Al-based educational
systems require well-established infrastructure and a cultural shift toward accepting technology as an integral part of
education. Additionally, the lack of teacher readiness and awareness of Al's potential hinders the smooth transition
to smart education systems (Azpiazu, Fernandez, & Fernandez-Zabala, 2022). Recent studies have shown that the
integration of Al can improve the speed and quality of educational processes. For instance, Bilinski and Ciaranello
(2022) found that Al-driven educational models enhanced students' engagement and learning outcomes by offering
personalized content and continuous feedback. Similarly, Al can also facilitate equity in education by providing equal
learning opportunities for all students, regardless of their socioeconomic background (Berkovich & Bogler, 2020).
Therefore, exploring the role of Al in designing future schools is essential for understanding its potential impact on
elementary education. This study aims to design and validate a future school model based on the role of Al in
elementary schools. By examining various Al applications and their implications for teaching and learning, this
research seeks to develop a comprehensive framework for Al integration in education, addressing the technical,
cultural, and organizational challenges that schools face.

Methodology: This research adopted a qualitative methodology to explore the role of Al in designing a future
school model for elementary education. The study consisted of two phases: model design and validation. The
statistical population in the design phase included experts in Al, IT, technology management, and educational
administration from higher education institutions. In addition, senior managers from the informatics sector in the
education system and experts in the field of "future schools" and "Al in education" were also included. In the
validation phase, the study focused on professors in IT management and educational administration at higher
education institutions in Golestan Province, as well as senior managers in the provincial department of education.
For the qualitative analysis, 18 experts were selected through snowball sampling in the design phase, while 20 experts
were chosen for the validation phase using purposive sampling. Data analysis in the qualitative phase employed
grounded theory, including open, axial, and selective coding. For the validation phase, the Delphi method was
applied over three stages using SPSS software. Validity and reliability in the qualitative section were ensured through
expert review and rechecking, and the expert evaluation checklist was confirmed by five academic and organizational
experts. The test-retest method was used to calculate the reliability, which was confirmed with a value of 0.89.
Findings: The qualitative analysis identified 12 main categories and 24 subcategories for the Al-based future school
model. The model was structured into five key components: 1) Causal Conditions: These included cultural readiness
for Al adoption, Al infrastructure, family-centered interaction with Al, institutional collaboration with Al, Al-based
active learning, and Al-based effective learning. 2) Contextual Conditions: These were strengthening virtual
networks with Al, Al-based social interactions, Al-related citizenship behavior, Al-based teaching and learning
policies, and Al-centered cultural education. 3) Intervening Conditions: These conditions included institutional
conflicts regarding Al, technical challenges related to Al, management and oversight in smartization, and resource
dependency concerning Al. 4) Strategies: Strategies for implementing Al included facilitating Al accessibility, Al-
based evaluation, step-by-step Al implementation, Al-based creative learning, and content and process changes
centered on Al. 5) Outcomes: The expected outcomes of integrating Al into schools were improving the speed and
quality of education, promoting educational equity through Al, enhancing academic motivation with Al, and



fostering creativity and innovation through Al T results confirmed the categories identifie

qualitative phase, with 100 indicators contributing to the c ive Al-based future school mod

obstacles to integrating Al into educational systems. Moreover, the role of institutional collaboration in Al adoption,
as emphasized in this study, aligns with the findings of Berkovich and Bogler (2020), who stressed the importance of
leadership and teacher commitment in implementing new technologies in schools. Another important finding was
the positive impact of Al on educational equity. By offering equal access to personalized learning resources, Al can
reduce the achievement gap among students from different socioeconomic backgrounds (Bilinski & Ciaranello,
2022). Al-based systems provide real-time feedback and adaptive learning experiences, ensuring that all students can
progress at their own pace, regardless of their prior knowledge or learning abilities (Azpiazu, Fernandez, &
Fernandez-Zabala, 2022). This can foster a more inclusive and equitable learning environment, as also noted by
Britton et al. (2020) in their research on physical education and student motivation. The study also confirmed that
Al can enhance student motivation and creativity, which are essential for active learning. By providing students with
opportunities for exploration and problem-solving through Al-powered tools, schools can foster a more dynamic
and engaging learning environment (Aslan, 2023). These results align with previous studies that have demonstrated
how Al can stimulate creative thinking and innovation in students (Britton et al., 2020). Despite these promising
findings, the study also identified several challenges in the implementation of Al in schools. These challenges include
institutional conflicts, technical difficulties, and resource dependency. As Babajide and Smith (2022) pointed out,
overcoming these barriers requires a concerted effort from educational leaders, policymakers, and technology
providers to ensure the successful integration of Al into schools. Addressing these challenges will be crucial for the
widespread adoption of Al-based educational models. In conclusion, the results of this study suggest that Al has the
potential to revolutionize elementary education by improving the quality and speed of learning, promoting
educational equity, and fostering creativity and innovation. However, successful implementation requires addressing
the technical, cultural, and institutional challenges associated with Al adoption. Future research should focus on
exploring long-term outcomes of Al integration in schools and identifying effective strategies for overcoming the
identified barriers. Moreover, educational policymakers and administrators should prioritize teacher training and

infrastructure development to fully harness the benefits of Al in education.
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