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Abstract

The present study aimed to design and validate a comprehensive virtual educational supervision and guidance model for primary schools using a mixed-
methods approach. This study employed an exploratory mixed-methods design consisting of qualitative and quantitative phases. In the qualitative phase,
a research synthesis method was used to identify components of virtual educational supervision through systematic screening, analysis, and coding of
relevant studies, resulting in 61 final codes categorized into four main dimensions and sixteen components. In the quantitative phase, a descriptive—survey
method was conducted among public primary school principals in Isfahan. Participants were selected using convenience sampling. Data were collected
using a researcher-developed questionnaire derived from qualitative findings. Content validity was confirmed through expert evaluation, and construct
validity and reliability were verified using confirmatory factor analysis. Structural equation modeling was applied for inferential data analysis. Results of
confirmatory factor analysis and structural equation modeling demonstrated satisfactory model fit and statistically significant relationships among the four
dimensions of supervision: pre-action supervision, supervision during action, post-action supervision, and extraordinary supervision. Standardized path
coefficients confirmed the effectiveness of the identified components in explaining the structure of virtual educational supervision. The findings indicate
that virtual educational supervision represents an essential and effective approach for contemporary education systems and can transform supervision into
a continuous, data-driven, and intelligent process in primary schools when supported by adequate technological infrastructure.

Keywords: Educational supervision; Virtual supervision; Primary schools; Smart educational supervision; Structural equation modeling
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Extended Abstract

Introduction

Contemporary educational systems are undergoing profound structural and functional transformations under
the influence of digitalization, artificial intelligence, globalization, and rapidly evolving labor markets. In this
dynamic context, academic supervision and educational guidance have shifted from peripheral administrative
functions to strategic mechanisms for ensuring quality, equity, and learner development. Empirical evidence
indicates that systematic academic supervision significantly enhances teacher performance and institutional
effectiveness (Virgana et al., 2022). Similarly, total quality management perspectives emphasize that

supervision must be continuous, developmental, and improvement-oriented rather than merely evaluative



(Saihu, 2020). These conceptual shifts underscore the necessity of rethinking supervisory frameworks in light
of contemporary educational demands.

Parallel to these developments, educational guidance—particularly academic and career counseling—has
gained prominence as a foundational component of student success. Modern educational environments require
data-informed decision-making systems capable of providing personalized academic pathways. Platforms
designed using big data technologies have demonstrated the potential to improve counseling precision and
responsiveness (Zhang, 2025). Furthermore, data portrait analysis allows institutions to identify learner
characteristics and provide tailored academic guidance (Liang et al., 2024). The integration of metacognitive
theory into academic guidance strategies further strengthens learners’ self-regulated learning capacities and
decision-making autonomy (Wen, 2024). From a systemic perspective, vocational and career counseling has
been recognized as an integral part of the educational process rather than an auxiliary service (Arhipova,
2024).

Technological advancement, particularly artificial intelligence, is reshaping supervision and instructional
guidance models. Al-assisted teaching frameworks demonstrate how intelligent systems can enhance
instructional design and learner engagement (Song, 2024). At the governance level, higher education
institutions are increasingly adopting Al governance frameworks to regulate the ethical and effective use of
intelligent technologies in guidance systems (Wu et al., 2024). These developments signal a transition toward
data-driven and technology-integrated supervisory ecosystems.

Beyond structural innovation, supervision and guidance play crucial psychological and motivational roles.
Mentor guidance behavior positively influences students’ learning motivation and innovation capability (Xie
& Li, 2024). Group guidance programs employing self-management strategies have been effective in reducing
academic procrastination (Agustina & Mudjiran, 2024). Additionally, counseling programs grounded in
choice theory have shown measurable improvements in self-control and quality of life (Fatin et al., 2024).
Research also highlights the interconnected influence of parental supervision, grit, and academic stress on self-
regulated learning (kang & Kim, 2025), suggesting that supervision operates within multi-layered ecological
systems involving family, school, and individual attributes.

Institutionally, academic supervision models that incorporate collaboration and peer evaluation enhance
pedagogical competence and school quality (Singerin, 2021). Peer-based academic supervision models have
demonstrated effectiveness in improving 21st-century teaching skills in elementary education (Pramasari et
al., 2025). Designing and validating structured guidance frameworks further contributes to systematic
implementation of supervision programs (Salari et al., 2023). Meanwhile, identifying supervisory components
for instructional leaders remains critical in developing comprehensive national supervision models
(Sheikhabadi et al., 2024). Differences in guidance methods also significantly influence learning attitudes
and academic achievement (ElAdl, 2024), reinforcing the importance of evidence-based design. Furthermore,

the relationship between academic major selection and career commitment highlights the long-term




implications of educational guidance (Hutson et al., 2023). Needs assessments among students confirm that
effective counseling systems must be grounded in context-specific demands (Zamani et al., 2024).
Collectively, these studies demonstrate that modern supervision and guidance systems must be integrated,
data-driven, psychologically informed, and technologically supported.

Methods and Materials

The present study employed a mixed-methods exploratory sequential design. In the qualitative phase, a
systematic synthesis approach was conducted to identify core components of academic supervision and
educational guidance models. Relevant scholarly sources were screened and analyzed through thematic coding
procedures. Codes were refined through iterative categorization and expert validation, resulting in a
multidimensional conceptual framework.

In the quantitative phase, a descriptive-survey methodology was implemented. The target population consisted
of school administrators and educational leaders. Participants were selected through appropriate sampling
procedures. A structured questionnaire was developed based on qualitative findings and administered using a
Likert-scale format. Content validity was confirmed through expert evaluation, and construct validity was
assessed using confirmatory factor analysis. Structural equation modeling (SEM) was employed to examine
relationships among dimensions of the proposed model. Data were analyzed using statistical software designed
for covariance-based modeling.

Findings

Qualitative synthesis resulted in the identification of multiple supervisory and guidance components organized
into four principal dimensions: pre-action supervision, supervision during action, post-action supervision, and
advanced or strategic supervision. These dimensions encompassed structured guidance systems, digital
reporting mechanisms, collaborative evaluation processes, data analytics integration, and intelligent
monitoring functions.

Confirmatory factor analysis demonstrated that all observed variables loaded significantly onto their respective
latent constructs, with standardized factor loadings exceeding acceptable thresholds. Model fit indices
indicated satisfactory goodness-of-fit, including acceptable comparative fit index (CFl), Tucker-Lewis index
(TLI), normed fit index (NFI), and root mean square error of approximation (RMSEA) values. Structural
equation modeling confirmed statistically significant relationships among the four dimensions. The results
indicated that technology integration and data-based guidance mechanisms exerted the strongest predictive
influence on overall supervision effectiveness. Furthermore, collaborative supervision and feedback systems
were significantly associated with improved instructional performance and professional development
outcomes.

The model demonstrated internal consistency reliability across dimensions, with reliability coefficients
exceeding recommended benchmarks. Path coefficients revealed that structured academic guidance positively

predicted teacher performance enhancement and student self-regulation indicators. Advanced supervision



mechanisms incorporating intelligent analytics showed the highest explanatory power in predicting system-
wide quality improvement.

Discussion and Conclusion

The findings indicate that contemporary academic supervision and educational guidance require systemic
integration of technological, psychological, and collaborative dimensions. The strong predictive role of data-
driven mechanisms confirms the necessity of transitioning from traditional evaluative supervision toward
intelligent, evidence-based models. By incorporating structured guidance, real-time feedback systems, and
analytical dashboards, educational institutions can enhance transparency, responsiveness, and developmental
support.

The results also highlight the transformative role of collaborative supervision. Moving beyond hierarchical
evaluation toward peer-supported and participatory models fosters professional growth and instructional
innovation. The demonstrated association between structured guidance and self-regulated learning further
confirms that supervision is not solely an administrative function but a developmental intervention affecting
both teachers and learners.

Integration of intelligent analytics within supervision frameworks represents a forward-looking innovation.
Predictive analytics, digital reporting systems, and personalized guidance pathways enable proactive
identification of learning challenges and targeted interventions. Such systems support continuous improvement
and institutional adaptability in rapidly changing educational environments.

In conclusion, the proposed multidimensional supervision and guidance model provides a comprehensive
framework capable of addressing contemporary educational challenges. By synthesizing data-driven strategies,
collaborative practices, and psychologically informed guidance mechanisms, the model offers a sustainable
pathway toward quality enhancement in educational systems. The study underscores the importance of
strategic investment in digital infrastructure, professional capacity building, and evidence-based policy design

to ensure effective implementation of modern academic supervision and guidance systems.
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