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Abstract

This study aims to quantitatively examine the key determinants of safety in indoor school sports facilities in Ardabil Province and to
develop an explanatory structural equation model. This applied study employed a quantitative descriptive—analytical design. The
population consisted of school principals, physical education teachers, technical experts of sports facilities, and administrative staff of
Ardabil’s Department of Education. Using stratified random sampling, 250 participants were selected. Data were collected through a 26-
item researcher-developed questionnaire covering nine dimensions of facility safety. Construct validity was confirmed through exploratory
and confirmatory factor analysis, and reliability was verified using Cronbach’s alpha, composite reliability, and AVE indices. Data were
analyzed via SPSS and SmartPLS using structural equation modeling. The final model demonstrated strong goodness of fit (KMO=0.86;
R2=0.71; Q*=0.47; GOF=0.61). All structural paths were statistically significant (p<<0.05). Safety management ($=0.41), safety
education and culture (=0.35), monitoring and control ($=0.28), and financial resources ($=0.24) exerted the strongest direct effects
on facility safety. Physical design, intersectoral cooperation, accident feedback systems, and access security also showed significant positive
effects. Safety in school sports facilities is a multidimensional construct that requires coordinated managerial commitment, continuous
training, adequate financial support, and systematic supervision, and the proposed model provides a reliable evidence-based framework
for educational policymakers.
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Extended Abstract

Introduction

Ensuring safety in school sports facilities has become a central concern in contemporary educational policy
and management, particularly as schools increasingly recognize the profound link between physical
environments, student well-being, and educational quality. Sports spaces in schools are not merely physical
infrastructures; they are psychosocial environments where students develop motor skills, social competence,
emotional regulation, and long-term health behaviors. Extensive research has demonstrated that safe,
supportive, and well-managed sports environments significantly enhance youth development, participation in
physical activity, and overall educational engagement (Coté et al., 2021). Conversely, unsafe or poorly
managed facilities contribute to increased injury risk, anxiety, disengagement from physical education, and

diminished learning outcomes.



The concept of safety in organizational settings has evolved beyond technical compliance toward a broader
psychosocial construct encompassing management commitment, organizational culture, behavioral norms, and
stakeholder perceptions. The seminal theory of safety climate established that employees’ perceptions of
management’s safety priorities serve as the strongest predictor of safe behavior and accident prevention
(Zohar, 1980). In educational and sports contexts, this framework has been extended to include psychological
safety, ethical governance, risk perception, and participatory decision-making (Khodyakova, 2025; Reis et
al., 2025). Studies across multiple domains consistently show that effective safety management systems
enhance organizational productivity, reduce operational disruptions, and improve institutional sustainability
(Abu Khaled Rony Syeedul, 2025; Suprapto et al., 2024).

Recent advances in digital technologies further transform safety management practices. Artificial intelligence,
big data analytics, sensor-based monitoring, and smart infrastructure increasingly enable predictive risk
assessment, early hazard detection, and rapid response in complex environments (Jiang et al., 2024; Zhang
et al., 2023). However, the integration of such technologies also introduces new ethical, legal, and privacy
challenges that require careful governance (Nabil et al., 2025; Vaddiparti & Babaiev, 2025). Meanwhile, risk
perception and behavioral responses among facility users are shaped by both cognitive and emotional
processes, with mindfulness and psychological factors moderating individuals’ engagement in safety behaviors
(Zong et al., 2025).

Despite growing global attention, systematic empirical models that simultaneously examine managerial,
financial, educational, technological, structural, and psychological determinants of safety in school sports
facilities remain limited, particularly in developing educational systems. Prior studies in sports venues
emphasize the necessity of multi-layered safety management frameworks (Dehghan et al., 2023; Soleymani
Tapesari & Mirshekari, 2022), while industrial research confirms that data-driven and standardized risk
management significantly enhances safety outcomes (Hao, 2025; Xiang, 2025). The present study addresses
this gap by developing and testing a comprehensive structural model of safety determinants in indoor school
sports facilities.

Methods and Materials

This applied study adopted a quantitative descriptive—analytical design using structural equation modeling.
The statistical population consisted of school principals, physical education teachers, technical experts of
sports facilities, and administrative staff affiliated with the provincial education department. Using stratified
random sampling, 250 participants were selected to ensure adequate representation of different school types
and professional roles.

Data were collected through a researcher-developed questionnaire comprising 26 items organized into nine
dimensions: safety management, safety education and culture, monitoring and control, financial resources,

physical design and infrastructure, intersectoral coordination, accident analysis and feedback, access security,

and overall facility safety. Responses were measured on a five-point Likert scale.



Construct validity was confirmed through exploratory and confirmatory factor analysis. Reliability was
established using Cronbach’s alpha, composite reliability, and average variance extracted. Data analysis was
performed using SPSS for preliminary analysis and SmartPLS for structural equation modeling.

Findings

The measurement model demonstrated strong validity and reliability. All factor loadings exceeded acceptable
thresholds, confirming convergent validity. Composite reliability values were above 0.70 and AVE values
exceeded 0.50 for all constructs.

The structural model showed excellent overall fit. Sampling adequacy was confirmed (KMO = 0.86), and
Bartlett’s test was significant. The coefficient of determination for overall safety was R>=0.71, indicating that
71% of the variance in safety outcomes was explained by the model. Predictive relevance (Q? = 0.47) and
goodness-of-fit index (GOF = 0.61) confirmed strong model performance.

All hypothesized paths were statistically significant (p < 0.05). Safety management exerted the strongest direct
effect on facility safety (f = 0.41), followed by safety education and culture (B = 0.35), monitoring and control
(B = 0.28), financial resources (B = 0.24), physical design ( = 0.22), intersectoral coordination (§ = 0.19),
accident analysis and feedback (B = 0.17), and access security (B = 0.15).

These results indicate that safety in school sports facilities is determined by an integrated network of
organizational, educational, technical, and behavioral factors rather than by isolated interventions.
Discussion and Conclusion

The findings demonstrate that safety in school sports facilities functions as a multidimensional system in which
leadership commitment, institutional culture, financial investment, infrastructure quality, technological
oversight, and human behavior jointly shape outcomes. Management commitment emerged as the central
driver of safety performance, reinforcing the principle that leadership priorities cascade throughout the
organization and establish behavioral norms.

The strong influence of safety education and culture underscores the importance of continuous training,
awareness programs, and student engagement in cultivating sustainable safety behaviors. Monitoring systems
and technological tools further strengthen safety by enabling early detection of hazards and supporting data-
driven decision-making. Financial resources provide the necessary foundation for maintaining infrastructure,
upgrading equipment, and sustaining professional development initiatives.

Physical design and access security directly reduce environmental risk exposure, while intersectoral
coordination ensures policy coherence and institutional support. Accident analysis and feedback loops
facilitate organizational learning and continuous improvement.

Collectively, these results indicate that isolated safety measures are insufficient. Instead, schools must adopt
integrated safety governance models that align leadership, resources, technology, and human behavior within

a coherent institutional framework.



In conclusion, this study provides empirical evidence for a comprehensive structural model that explains the
majority of variance in safety outcomes within indoor school sports facilities. The model offers a practical
roadmap for policymakers and educational administrators seeking to enhance safety, promote student well-

being, and strengthen the long-term sustainability of educational systems.
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