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Abstract

The present study aimed to identify and prioritize the barriers and challenges associated with the development and implementation of smart schools in
Iraq. This study employed a descriptive—survey design. The statistical population consisted of school principals, teachers, and educational experts familiar
with educational technology and smart school concepts in Iraq, from whom 45 participants were selected as the research sample. Data were collected
using a researcher-made questionnaire containing 30 items across six major dimensions, including structural and infrastructural challenges, human and
educational challenges, financial and economic challenges, technological challenges, legal and managerial challenges, and cultural and social challenges.
The content validity of the questionnaire was confirmed through expert evaluation and the Content Validity Index (CVI), while its reliability was verified
using Cronbach’s alpha coefficient of 0.89. Data analysis was conducted using one-sample t-tests in SPSS version 25. The findings demonstrated that all
dimensions of smart school development challenges in Iraq had mean scores significantly above the average level and were statistically significant at
p<0.001. Financial and economic challenges ranked first with a mean score of 4.31, with budget limitations, inflation, and high implementation costs
identified as the most critical issues. Structural and infrastructural challenges ranked second with a mean score of 4.23, among which electricity and
energy problems represented the most severe obstacle. Technological challenges ranked third with a mean score of 4.18, followed by human and
educational challenges (4.15), legal and managerial challenges (4.07), and cultural and social challenges (3.95). The results indicated that the barriers to
smart school development in Iraq are multidimensional and highly interconnected. The study concludes that the successful development of smart schools
in Iraq requires a comprehensive, integrated, and priority-based approach. Without reforming financial structures, improving technological
infrastructure, strengthening human resource capabilities, and establishing supportive legal and policy frameworks, the realization of sustainable and
intelligent education in Iraq will remain significantly constrained.
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Extended Abstract

Introduction

The rapid expansion of digital technologies and the increasing integration of information and communication
technologies into educational systems have transformed traditional approaches to teaching and learning
worldwide. In the contemporary knowledge-based society, educational institutions are expected not only to
transmit knowledge but also to equip learners with digital competencies, problem-solving skills, creativity,
and adaptability required for the twenty-first century. In this context, smart schools have emerged as one of
the most significant manifestations of educational transformation and digital innovation (Ben Hadda, 2017;

Haj Moussa & Abdelghani, 2020). Smart schools are educational environments in which digital technologies,



interactive learning systems, intelligent management platforms, and communication infrastructures are
systematically integrated into teaching, administration, assessment, and educational interaction processes.
Unlike traditional schools, smart schools emphasize learner-centered education, collaborative learning,
technological flexibility, and personalized instruction (Bouzid, 2022; Elbadawy & Elagami, 2021).

The concept of smart schools has become increasingly important due to the growing role of artificial
intelligence, cloud computing, educational internet of things, virtual learning systems, and digital educational
content in educational environments. Smart schools are considered a critical component of smart cities and
sustainable digital societies because they contribute to human capital development and technological readiness
(Ismail, 2023; Qashti, 2022). In these schools, teachers function as facilitators and adaptive agents of
technological reform rather than traditional transmitters of knowledge, while students engage actively in the
learning process through digital and interactive environments (Aisha, 2022; Lee & Lee, 2024). Research has
shown that smart schools improve learning quality, increase student engagement, promote collaborative

learning, and strengthen family-school relationships (Azizadeh Kalangestani & Taghipour, 2019; Galian et
al., 2023).

Despite the educational advantages of smart schools, their implementation remains highly challenging,
particularly in developing countries where educational systems face economic, infrastructural, and managerial
limitations. Studies have identified multiple barriers to smart school implementation, including limited
financial resources, weak technological infrastructure, lack of teacher training, organizational resistance,
digital inequality, and insufficient governmental support (Al-Badi et al., 2020; Kechagia, 2024). In many
developing contexts, inadequate internet connectivity, unstable electricity systems, outdated technological
equipment, and insufficient technical support significantly hinder the successful integration of educational
technology into schools (Anam et al., 2023; Rukhiran et al., 2022). Furthermore, resistance to technological
change and low levels of digital literacy among educators create additional obstacles to the development of
intelligent educational systems (Ghasemtabar et al., 2020; Mehravar Gigloo et al., 2020).

Irag, as a developing country that has experienced prolonged periods of war, political instability, and economic
challenges, faces substantial barriers in modernizing its educational system and implementing smart schools.
The Iraqi educational system has suffered from infrastructural deterioration, limited technological investment,
shortage of qualified educational personnel, and unequal access to digital resources. Consequently, many Iraqi
schools still lack stable internet access, modern educational technologies, and appropriate physical
infrastructure necessary for smart education implementation (Asaad Mohammed Al-Zaidi, 2022; Saudi,
2019). Additionally, economic instability, inflation, and financial limitations have constrained the
government’s ability to invest effectively in educational digitalization and technological transformation.
Another major challenge facing the Iragi educational system is the lack of adequately trained teachers capable
of integrating digital technologies into classroom practices. Studies have emphasized that the success of smart

schools depends heavily on teachers’ technological competencies, professional development, and willingness



to adopt innovative teaching approaches (Dolati et al., 2021; Lee & Lee, 2024). However, many teachers
continue to rely on traditional instructional methods and lack sufficient digital literacy to utilize educational
technologies effectively. This issue is compounded by insufficient training programs, limited technical support,
and resistance to educational change.

In addition to infrastructural and human resource challenges, social and cultural concerns also influence the
development of smart schools. Some families and educators remain skeptical about the excessive use of smart
devices in educational settings due to concerns regarding behavioral problems, reduced social interaction, and
negative psychological effects on students (Amira, 2019; Raafat Mohammed Saeed, 2017). These concerns
may reduce social acceptance of smart education and create resistance toward educational digitalization.
Furthermore, digital inequality between urban and rural regions contributes to unequal educational
opportunities and limits the effectiveness of nationwide smart school implementation.

Previous studies have examined various dimensions of smart schools and educational digitalization. Khosravi
and Hajati reported that the use of information and communication technology in smart schools remained
below the desirable level and that significant gaps existed between technological availability and effective
educational utilization (Khosravi & Hajati, 2024). Farahbakhsh and colleagues emphasized the role of
knowledge-based leadership in promoting innovative educational activities through school smartification
(Farahbakhsh et al., 2024). Similarly, Dolati and colleagues highlighted the importance of participatory and
interactive teaching methods in improving learning processes within smart schools (Dolati et al., 2021).
Internationally, Mogas and colleagues found that many schools were still unprepared for the educational
demands of the Fourth Industrial Revolution (Mogas et al., 2022). Likewise, studies on educational internet
of things and smart technologies have demonstrated the importance of technological infrastructure and
organizational readiness for smart school development (Anam et al., 2024; Rukhiran et al., 2022).
Although numerous studies have investigated educational technologies and smart schools, comprehensive
research focusing specifically on the multidimensional barriers to smart school development in Iraq remains
limited. Most existing studies have concentrated on isolated technological or pedagogical issues rather than
examining the interconnected financial, infrastructural, managerial, human, and cultural challenges
simultaneously. Therefore, the present study aimed to identify and prioritize the barriers and challenges to the
development of smart schools in Iraq.

Methods and Materials

The present study employed a descriptive-survey research design to identify and prioritize the challenges
associated with smart school development in Irag. The statistical population consisted of school principals,
teachers, educational experts, and specialists in educational technology who possessed familiarity with smart
school concepts and educational digitalization in Irag. From this population, a sample of 45 participants was

selected.



Data collection was conducted using a researcher-made questionnaire developed based on theoretical
foundations and qualitative themes related to smart school challenges. The questionnaire consisted of 30 items
categorized into six major dimensions: structural and infrastructural challenges, human and educational
challenges, financial and economic challenges, technological challenges, legal and managerial challenges, and
cultural and social challenges. The questionnaire also included demographic information such as gender,
educational level, professional position, and work experience.

Content validity was assessed using expert evaluation, and items with inadequate content validity index values
were revised or removed. Reliability analysis using Cronbach’s alpha coefficient indicated satisfactory internal
consistency for the overall instrument and all subscales. Quantitative data were analyzed using descriptive
statistics, including means and standard deviations, as well as inferential statistics through one-sample t-tests.
Data analysis was performed using SPSS version 25.

Findings

The findings demonstrated that all dimensions of smart school development challenges in Irag had mean scores
significantly above the average level and were statistically significant at p<0.001. Financial and economic
challenges obtained the highest mean score (4.31), indicating that budget limitations, inflation, high
implementation costs, exchange-rate instability, and economic uncertainty represented the most critical
barriers to smart school implementation.

Structural and infrastructural challenges ranked second with a mean score of 4.23. Among these challenges,
electricity and energy problems obtained the highest score, followed by weak communication infrastructure
and lack of technological equipment. These findings revealed that insufficient physical and technological
infrastructure significantly constrains the implementation of digital learning environments in Iragi schools.
Technological challenges ranked third with a mean score of 4.18. The use of outdated technologies, lack of
access to modern educational technologies, weak technical support systems, and insufficient maintenance
services were identified as major technological barriers. The findings suggested that Iragi schools continue to
experience a considerable technological gap that affects the quality and sustainability of smart education
initiatives.

Human and educational challenges ranked fourth with a mean score of 4.15. The shortage of specialized
personnel, inadequate teacher preparedness, lack of specialized training programs, and resistance to
educational change were identified as significant issues. The results highlighted the necessity of improving
teachers’ digital competencies and providing continuous professional development programs.

Legal, policy, and managerial challenges ranked fifth with a mean score of 4.07. The absence of supportive
regulations, weak legal frameworks, poor project management, insufficient organizational coordination, and
lack of national standards for smart schools were identified as major managerial barriers affecting educational

digitalization.




Cultural and social challenges ranked sixth with a mean score of 3.95. Although this dimension had the lowest
ranking among all identified challenges, it remained statistically significant and included issues such as social
resistance, conflicts with traditional educational culture, negative public attitudes toward educational
technologies, and lack of public awareness.

Overall, the findings demonstrated that the barriers to smart school development in Iraq are multidimensional,
interconnected, and highly significant. The ranking results indicated that financial and infrastructural issues
constitute the most urgent priorities for educational policymakers.

Discussion and Conclusion

The findings of this study revealed that smart school development in Iraq faces complex and interconnected
barriers that collectively hinder educational digital transformation. The dominance of financial and economic
challenges indicates that the success of smart school initiatives depends heavily on the availability of
sustainable financial resources and economic stability. Without adequate investment in educational
technologies, infrastructure development, and maintenance systems, the implementation of smart education
remains extremely difficult.

The significance of structural and infrastructural barriers further demonstrates that technological
transformation in education cannot occur without stable electricity systems, internet connectivity, and modern
technological equipment. Schools operating in unstable infrastructural environments are unable to sustain
digital educational processes effectively, which reduces the practical impact of technological innovations on
learning quality.

The findings also emphasized the importance of teacher readiness and human resource development in
educational transformation. Smart schools require digitally competent teachers capable of integrating
technology into pedagogical practices. Therefore, professional development and continuous technological
training should be considered essential components of educational reform strategies.

Another important finding concerns the role of organizational and legal frameworks in supporting educational
digitalization. The absence of national standards, supportive regulations, and coordinated management systems
weakens the effectiveness of smart school projects and limits long-term sustainability. Consequently,
educational policymakers should adopt integrated and comprehensive strategies that combine infrastructural
development, financial investment, legal reform, and human resource empowerment.

Finally, although cultural and social challenges ranked lower than other dimensions, they still represented
significant barriers to educational transformation. Public awareness programs, family engagement initiatives,
and digital literacy campaigns may contribute to reducing resistance toward educational technologies and
increasing societal acceptance of smart education.

In conclusion, the study demonstrated that smart school development in Irag requires a multidimensional and
integrated approach involving financial reform, infrastructural improvement, technological modernization,

teacher empowerment, and policy support. Sustainable educational digitalization cannot be achieved through



technological acquisition alone; rather, it requires comprehensive educational transformation capable of

addressing economic, organizational, human, and cultural dimensions simultaneously.
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