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Abstract

The present study aimed to design and validate a policy-making model for the shadow curriculum in the secondary education system by
identifying its dimensions, components, and priorities in Tehran’s upper secondary schools. This applied study employed an exploratory
mixed-methods design. In the qualitative phase, data were collected through content analysis and semi-structured interviews with 16
educational experts, university faculty members, and experienced educational administrators in Tehran. The qualitative data were analyzed
using thematic analysis with MAXQDA software. In the quantitative phase, 272 principals and vice-principals of upper secondary schools
in Tehran were selected through multistage cluster sampling. Researcher-developed questionnaires were used for data collection. The
validity and reliability of the instruments were confirmed through content validity, construct validity, Cronbach’s alpha, and composite
reliability indices. Data were analyzed using the Analytic Hierarchy Process (AHP) and one-sample t-tests. The thematic analysis
identified 80 basic themes, 16 organizing themes, and five overarching dimensions, including objectives, content, instructors, evaluation,
and teaching methods. AHP results indicated that the objective dimension ranked first (weight = 0.332), followed by content (0.246),
instructor (0.183), evaluation (0.135), and teaching methods (0.104). The inconsistency ratio was 0.092, indicating acceptable consistency
of pairwise comparisons. Furthermore, one-sample t-test results demonstrated that all model validity indicators, including congruence,
comprehensibility, generalizability, and controllability, were statistically significant at the 0.01 level, with mean scores significantly
exceeding the benchmark value (p < 0.01). The findings suggest that effective shadow curriculum policy-making requires simultaneous
attention to objectives, content, instructors, evaluation, and instructional methods. The proposed model demonstrated satisfactory scientific
and practical validity and can serve as a comprehensive indigenous framework for guiding the development, regulation, and
implementation of shadow curriculum policies within secondary education systems.
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Extended Abstract

Introduction

The rapid advancement of digital technologies has fundamentally transformed the nature of organizational
processes, governance mechanisms, and business ecosystems. Organizations increasingly operate in highly
interconnected environments where transparency, trust, interoperability, and agility have become critical
determinants of success. Traditional information systems and centralized process management approaches
often face challenges related to data integrity, security, accountability, and coordination among multiple
stakeholders. Consequently, emerging technologies such as blockchain, artificial intelligence, and metaverse-
based environments have attracted significant attention as potential enablers of next-generation organizational
transformation (Nakamoto, 2009; Wang et al., 2023).

Among these technologies, blockchain has emerged as one of the most disruptive innovations of the digital
era. Initially introduced as the underlying infrastructure for Bitcoin, blockchain demonstrated the feasibility of
maintaining distributed trust without relying on centralized authorities (Nakamoto, 2009). Subsequent
developments, particularly the introduction of smart contracts and decentralized applications, expanded
blockchain’s applicability beyond financial transactions into diverse organizational and industrial domains
(Buterin, 2014). Researchers have emphasized that blockchain provides unique characteristics, including
immutability, transparency, traceability, decentralization, and secure data sharing, making it highly suitable
for interorganizational collaboration and process execution (Androulaki et al., 2018; Casino et al., 2019).
At the same time, Business Process Management (BPM) has become a dominant paradigm for improving
organizational performance through the systematic analysis, design, execution, monitoring, and optimization
of business processes (Dumas et al., 2018; Weske, 2019). BPM enables organizations to align operational
activities with strategic objectives while enhancing efficiency and responsiveness. The Business Process
Model and Notation (BPMN) standard has played a central role in process modeling by providing a common
language that facilitates communication among technical and non-technical stakeholders (Chinosi &
Trombetta, 2012; Object Management Group, 2014). Furthermore, visual notation principles have
demonstrated that effective process representations significantly improve understanding, decision-making, and
stakeholder engagement (Moody, 2000).

Recent studies have increasingly explored the integration of blockchain technologies with business process
management. Blockchain-based process execution introduces new possibilities for secure, trustworthy, and
automated coordination among multiple actors without requiring centralized supervision (Weber et al., 2016).
Dynamic role assignment, decentralized governance mechanisms, and blockchain-enabled process monitoring
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have further enhanced the capabilities of process management systems (Lopez-Pintado et al., 2019). More
recently, specialized approaches such as SecBPMN2BC have been developed to support the design and
implementation of secure blockchain-based business processes (Kopke et al., 2023).

Simultaneously, emerging technologies such as artificial intelligence and the metaverse are reshaping
organizational environments and creating new opportunities for innovation. Artificial intelligence can facilitate
the generation, validation, and optimization of BPMN models, reducing modeling complexity and improving
process quality (Asllani, 2024). Likewise, the metaverse introduces immersive digital ecosystems where users,
organizations, and technologies interact in unprecedented ways, opening new possibilities for business model
innovation and digital collaboration (Gandhi et al., 2024; Latino et al., 2024). These developments indicate
a growing convergence among blockchain, artificial intelligence, metaverse technologies, and business process
management.

Beyond technological considerations, successful digital transformation requires appropriate policy
frameworks, educational preparation, and organizational readiness. Studies in curriculum development and
educational policy emphasize the necessity of preparing future professionals with competencies relevant to
emerging technologies and digital ecosystems (Jafarpour et al., 2024; Karami, 2025). Educational systems
are increasingly expected to balance procedural and conceptual knowledge while fostering creativity,
innovation, and future-oriented skills (Gormley, 2025; Guilherme Duarte Da Silva & Niu, 2025).
Furthermore, evidence suggests that a significant gap often exists between policy aspirations and
implementation practices, highlighting the importance of comprehensive frameworks that bridge strategic
intentions and operational realities (Mohammed, 2024; Yang et al., 2026).

Given these developments, there remains a need for integrated conceptual frameworks that combine
blockchain technologies, business process management, emerging digital environments, and organizational
governance mechanisms. This study addresses this gap by proposing and validating a comprehensive model
for blockchain-enabled business process management within contemporary digital ecosystems.

Methods and Materials

This study adopted a mixed-method exploratory research design aimed at developing and validating a
comprehensive conceptual model integrating blockchain technology with business process management. The
research combined qualitative and quantitative approaches to ensure both theoretical rigor and practical
relevance.

During the qualitative phase, an extensive review of the literature was conducted alongside expert
consultations. Relevant publications, theoretical frameworks, technological standards, and empirical studies
related to blockchain, BPMN, business process management, digital transformation, artificial intelligence,
metaverse technologies, and organizational innovation were systematically examined. Expert interviews and
iterative analytical procedures were employed to identify the major dimensions, components, and relationships
constituting the proposed model.

The qualitative data were analyzed using thematic analysis techniques. Open coding, axial coding, and
selective coding procedures were applied to identify recurring themes and conceptual categories. These themes
were subsequently organized into higher-level dimensions that collectively formed the conceptual framework.
In the quantitative phase, a researcher-developed instrument was designed based on the qualitative findings.
The instrument assessed the perceived importance, relevance, and applicability of the identified dimensions
and components. The questionnaire was distributed among organizational managers, process specialists,
information systems experts, and professionals familiar with blockchain-enabled business environments.
Validity was established through expert review, content validation procedures, and construct validation
techniques. Reliability was assessed using internal consistency measures and composite reliability indicators.
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Data analysis involved descriptive statistics, prioritization techniques, and inferential statistical methods to
evaluate the structure and credibility of the proposed model.

Findings

The qualitative analysis identified a comprehensive set of foundational concepts that were consolidated into
several major dimensions. The final model consisted of interconnected dimensions including business process
modeling, blockchain infrastructure, smart contracts, security and privacy mechanisms, interoperability
capabilities, intelligent process automation, governance structures, and educational-policy support
mechanisms.

Thematic analysis generated multiple foundational themes that were subsequently grouped into organizing
themes and overarching dimensions. The resulting framework demonstrated a high degree of conceptual
coherence and reflected both technological and managerial considerations. Expert evaluations confirmed the
relevance and completeness of the identified dimensions.

The prioritization analysis revealed that process design and governance dimensions received the highest
relative importance, followed by blockchain infrastructure and smart contract capabilities. Security and privacy
mechanisms were also ranked highly, reflecting their critical role in ensuring trust and organizational
acceptance. Artificial intelligence integration and metaverse-related capabilities were recognized as emerging
but strategically significant dimensions for future development.

Statistical analyses supported the validity of the proposed framework. Reliability indices exceeded acceptable
thresholds, indicating strong internal consistency among measurement items. Content and construct validity
assessments confirmed the appropriateness of the model structure. Furthermore, inferential analyses
demonstrated statistically significant support for all major dimensions of the framework.

The findings also indicated strong interrelationships among the dimensions. Effective blockchain-enabled
process management was found to depend not only on technological infrastructure but also on governance
mechanisms, organizational readiness, stakeholder participation, and workforce competencies. The integrated
nature of the model suggests that successful implementation requires simultaneous attention to technical,
managerial, and educational factors.

Discussion and Conclusion

The findings of this study demonstrate that blockchain-enabled business process management should be
understood as a multidimensional organizational phenomenon rather than a purely technological innovation.
While blockchain infrastructure provides the technical foundation for decentralization, transparency, and trust,
its effectiveness depends heavily on process design, governance structures, stakeholder coordination, and
organizational capabilities.

The study highlights the continuing importance of business process management as the core mechanism
through which organizations create, deliver, and capture value. Blockchain technologies do not replace process
management; rather, they extend its capabilities by enabling trusted execution across organizational
boundaries. This finding suggests that organizations seeking to implement blockchain solutions should
prioritize process analysis and redesign before investing in technological deployment.

Another important contribution of the study is the recognition of smart contracts as a bridge between business
logic and technological execution. Smart contracts facilitate automation, reduce transaction costs, minimize
manual intervention, and enhance process reliability. However, their successful adoption requires clear
governance structures, legal considerations, and robust security mechanisms.

The results further emphasize the growing significance of emerging technologies such as artificial intelligence
and metaverse environments. These technologies complement blockchain by enhancing decision support,
automation, user engagement, and digital collaboration. Their integration creates opportunities for developing
intelligent, adaptive, and immersive business ecosystems capable of supporting future organizational needs.
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The findings also underscore the strategic role of education and policy development in supporting
technological transformation. Organizations require professionals who possess not only technical expertise but
also interdisciplinary competencies that enable them to operate effectively within increasingly complex digital
environments. Consequently, educational institutions and policymakers must collaborate to develop future-
oriented curricula and training programs that align with evolving technological realities.

In conclusion, the proposed framework provides a comprehensive foundation for understanding and
implementing blockchain-enabled business process management in contemporary organizations. By
integrating technological, managerial, governance, and educational dimensions, the model offers a holistic
perspective capable of guiding both researchers and practitioners. The framework contributes to the growing
body of knowledge on digital transformation and provides practical guidance for organizations seeking to
leverage blockchain, artificial intelligence, and related technologies to achieve sustainable innovation and
competitive advantage.
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