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Abstract

This study aimed to design and validate a comprehensive model for developing blended learning management to enhance
the quality and effectiveness of teaching in technical and vocational schools. This applied, cross-sectional, sequential
exploratory mixed-methods research comprised a qualitative phase using meta-synthesis and systematic review of
documents, followed by semi-structured interviews with 20 experts. The quantitative phase involved a survey of 330
technical and vocational teachers selected through simple random sampling. Instrument validity was established through
content and construct validity and confirmatory factoranalysis; reliability was confirmed by Cronbach’salpha and Cohen’s
coefficient. Data were analyzed using MAXQDA, SPSS-23, and SmartPLS3 with Pearson correlation, one-sample t-tests,
and structuralequation modeling. The proposed blended learning management model consisted of five dimensions: content
design and development, educational technology andtools, evaluation and feedback methods, management and organization,
and support and guidance, encompassing 18 components and 70 indicators. All structural paths were significant; factor
loadings exceeded 0.4 and t-values surpassed 2.58. The model fit index (GOF=0.603) indicated strong fit, and R? values
(0.558-0.727) showed substantial explanatory power. The validated model provides a systematic framework for planning
and managingblended leaming in technicaland vocational schools, promotingeffective integration of technology, improved
instructional design, interactive learming environments, and continuous feedback mechanisms.
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Extended Abstract

Introduction

In recent years, the accelerating pace of technological advancement has fundamentally reshaped global
education systems, compelling a shift from conventional instructional methods toward more flexible,
technology-enhanced approaches. Among these, blended learning has emerged as a transformative paradigm
by integrating face-to-face and online modalities to optimize learner engagement, resource accessibility, and
instructional effectiveness (Boelensetal., 2020; Bykova etal., 2021). This approach allows learners to access
diverse multimedia materials, interact with instructors and peers asynchronously and synchronously, and
engage with personalized learning pathways (Bhadri & Patil, 2022; Boelens et al., 2018).

The global COVID-19 pandemic further accelerated the adoption of blended learning as an adaptive solution
to educational disruptions. Research highlights that well-designed blended models support continuous
learning, reduce barriers to access, and maintain instructional quality during crises (Ayuda Nia, 2021;
Razmara & Moameni Mahmui, 2020). Beyond emergency response, scholars have underscored the long-
term value of blended learning for cultivating 2 1 st-century competencies such as digital literacy, collaboration,
and self-directed learning (Ayob et al., 2023; Diana et al., 2022). Yet, implementing effective blended
learning requires more than technological integration; it demands a comprehensive management framework
that addresses curriculum design, technology alignment, evaluation strategies, and user support (Nourizadeh
et al., 2022; Oktavia & Zaim, 2023).

Previous studies have explored critical factors that influence successful blended learning deployment. Content
design and instructional alignment play a decisive role in sustaining learner motivation and comprehension
(Abadi Kobra, 2022; Rastgari & Salari Chineh, 2023). Similarly, the accessibility and appropriateness of
educational technologies determine both instructors” and students’ engagement levels (Yang, 2023; Ye et al,,
2022). Effective feedback and assessment systems have also been emphasized as essential for tracking
progress and fostering deeper learning (Diana et al., 2022; Oktavia & Zaim, 2023). Meanwhile,
organizational support and data-driven decision-making ensure sustainable implementation and continuous
improvement (Abbasi Kasani et al., 2021; Kalantari, 2024; Rashidi, 2023).

In Iran, although blended learning has been progressively introduced in higher education and teacher training
contexts (Nourizadeh et al., 2022; Rastgari & Salari Chineh, 2023), systematic and locally validated
management models are still scarce—particularly within technical and vocational education. These schools,
which emphasize skill acquisition and practical learning, require models that not only integrate technology but
also address the unique demands of applied training (Jalinus, 2021; Moradietal., 2025). The absence of such
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frameworks can lead to fragmented implementation, reduced instructional quality, and unequal access to
resources (Kalantari, 2024).
Therefore, this study aimed to develop and validate a comprehensive, context-sensitive model for blended
learning management in technical and vocational schools in Tehran Province. By synthesizing existing
literature and expert insights and empirically testing the proposed structure, the research contributes to filling
a critical gap in designing effective, sustainable, and equitable blended learning systems.
Methods and Materials
The study adopted an applied, cross-sectional, and sequential exploratory mixed-methods design to develop
and validate the blended learning management model.
In the qualitative phase, a meta-synthesis of relevant academic sources—including specialized books, research
articles, and theses published between 2017 and 2023 —was conducted to extract theoretical constructs and
best practices in blended learning management. Additionally, semi-structured interviews were held with 20
experts, including faculty members specialized in educational management and curriculum studies and
organizational leaders from technical and vocational education. Participants were selected purposively based
on criteria such as academic expertise, at least five years of experience in blended learning implementation,
and familiarity with digital instructional environments. Data credibility was ensured through triangulation,
member checking, and applying Lincoln and Guba’s criteria of trustworthiness.
In the quantitative phase, a researcher-developed questionnaire was administered to 330 teachers from
technical and vocational schools in Tehran Province, selected via simple random sampling and Cochran’s
formula. The instrument measured the key dimensions and indicators of blended learning management
identified in the qualitative phase. Content and construct validity were assessed through expert reviews and
confirmatory factor analysis (CFA). Reliability was evaluated using Cronbach’s alpha and composite
reliability indices.
Data analysis in the qualitative phase employed thematic coding with MAXQDA, while the quantitative phase
used descriptive statistics (mean, standard deviation, skewness, kurtosis) and inferential statistics including
Pearson correlation, one-sample t-tests, and structural equation modeling (SEM) via SmartPLS3 to examine
model fit and path significance.
Findings
The qualitative synthesis and expert interviews yielded a five-dimensional model of blended learning
management comprising 18 components and 70 specific indicators. The five overarching dimensions were:
1. Content Design and Development — including goal setting, resource selection and evaluation,
activity design, and content sequencing.
2. Educational Technology and Tools — covering technology selection, integration into content, and
user training.

3. Evaluation and Feedback Methods — encompassing learner performance assessment, instructor
evaluation, technology evaluation, and structured feedback delivery.

4. Management and Organization — involving data analysis, priority setting, and improvement
planning.

5. Support and Guidance — including provision of supplementary learning resources, data privacy and
security measures, technical support, and learner/instructor assistance.
Quantitative validation confirmed the robustness of this structure. All factor loadings exceeded 0.4, and t-
values were greater than 2.58, indicating statistically significant paths at the 99% confidence level. The
goodness-of-fit index (GOF) reached 0.603, reflecting strong overall model fit. Coefficients of determination
(R?) for the five dimensions ranged from 0.558 to 0.727, demonstrating substantial explanatory power of the
overarching blended learning management construct.
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One-sample t-tests further confirmed the appropriateness and acceptability of each dimension and its indicators
according to experts and practitioners, with all mean values significantly higher than the neutral midpoint (p <
0.01). The model’s predictive relevance (Q?) was positive and within desirable thresholds (0.203—0.229 across
dimensions), confirming its applicability and forecasting capacity for educational performance outcomes.
Discussion and Conclusion

The results underscore the multidimensional and integrative nature of effective blended learning management.
Confirming previous findings, this study reveals that robust content design remains the foundation of
successful implementation, ensuring alignment between learning objectives, activities, and resources (Abadi
Kobra, 2022; Boelens et al., 2018; Rastgari & Salari Chineh, 2023). Particularly in technical and vocational
education, where hands-on practice is vital, structured and multimodal content enables deeper skill acquisition
and learner engagement (Jalinus, 2021; Razmara & Moameni Mahmui, 2020).

Equally important is the strategic integration of educational technology, which must be user-friendly, adaptive,
and secure to foster positive digital experiences (Ayob et al., 2023; Bhadri & Patil, 2022). Prior studies have
highlighted that appropriate technological infrastructure and instructor ICT self-efficacy enhance student
engagement and satisfaction (Yang, 2023; Ye et al., 2022). The present model reinforces this by embedding
indicators related to technology training, accessibility, and update capacity, thus bridging gaps between
instructional design and technological readiness.

Evaluation and feedback systems emerged as another cornerstone of the model, affirming literature that
advocates for ongoing, data-informed assessment to optimize teaching and learning (Diana et al., 2022;
Oktavia & Zaim, 2023). The study’s emphasis on rapid feedback and integrated data analytics aligns with
international best practices, ensuring that both learners and instructors receive timely, actionable insights for
improvement.

The inclusion of management and organizational processes advances the discourse on sustaining blended
learning. While previous Iranian frameworks have focused on pedagogy and technology (Nourizadeh et al,
2022; Rastgari & Salari Chineh, 2023), this research underscores the importance of strategic planning, data-
driven decision-making, and continuous improvement loops (Kalantari, 2024; Rashidi, 2023). These
managerial competencies are crucial for maintaining quality and adapting to evolving educational needs.
Finally, the supportand guidance dimension highlights that technological infrastructure alone is insufficient;
psychological, technical, and instructional supportnetworks must also be in place. This echoes global evidence
that organizational support fosters teacher empowerment, learner persistence, and overall program
sustainability (Abbasi Kasani et al., 2021; Ayuda Nia, 2021; Mornata & Cassar, 2018).

In conclusion, this study delivers a validated, contextually relevant model that can guide educational leaders
and policymakers in systematically planning, implementing, and sustaining blended learning within technical
and vocational schools. By combining global best practices with local contextualization, the model addresses
the unique challenges of applied education, supports teachers’ digital readiness, and enhances equitable access
to high-quality learning. Its adoption can help educational institutions transition from fragmented technology
use toward strategically managed blended learning ecosystems that improve learner outcomes, instructional
quality, and institutional resilience.
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