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ABSTRACT 

Article history: 
 The rapid evolution of digital economies has intensified the demand for 

advanced vocational competencies, particularly in digital content 
production at competency Level 3 in Thailand. This study proposes a 
Smart Learning Media Architecture (SLMA) designed to optimize 
occupational skill development through adaptive, data-driven, and 
competency-aligned learning systems. The architecture integrates 
intelligent learning analytics, experiential pedagogy, and competency-
based education frameworks to enhance learner performance in 
vocational education and training (VET) contexts. Drawing on established 
theoretical foundations such as experiential learning theory (Kolb, 1984), 
competency-based assessment (Boyatizis, 1982), and problem-based 
learning models (Barrows & Tamblyn, 1980), the study constructs a 
multi-layered instructional system incorporating adaptive content 
delivery, learner modeling, and performance evaluation modules. 
A design science research methodology is employed to conceptualize, 
develop, and evaluate the SLMA framework. Data-driven optimization 
strategies are embedded using educational data mining principles 
inspired by Berry & Gordon (2004), enabling the system to analyze 
learner behavior and improve instructional efficiency. The evaluation 
framework assesses usability, competency gain, and learning 
effectiveness in vocational digital content training environments. 
Findings suggest that the proposed architecture significantly enhances 
learner engagement, skill acquisition, and adaptive learning pathways. 
The study contributes to the integration of intelligent systems in 
vocational education, offering a scalable model for digital skills 
development in emerging economies. 
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1. INTRODUCTION 

1.1 Background of the Study 

The transformation of global labor markets driven by Industry 4.0 technologies has significantly reshaped 

the nature of vocational education and training (VET). In Thailand, the development of Information and 

Digital Content Competency Level 3 represents a critical milestone in preparing learners for digital 

workforce demands. However, traditional vocational learning systems remain largely instructor-centered 

and lack adaptive mechanisms to respond to individual learner differences and industry-aligned 

competencies (Office of the Education Council, 2010). 

Educational technology research emphasizes the necessity of integrating intelligent systems into vocational 

learning environments to improve efficiency and skill acquisition (Laohacharassang, 1998). Moreover, the 

increasing complexity of digital content creation requires learners to develop not only technical skills but 

also analytical and creative competencies aligned with real-world industry expectations (Royal Thai 

Embassy, 2021). 
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1.2 Problem Statement 

Despite efforts to modernize vocational education in Thailand, existing learning systems face several 

limitations: 

1. Lack of adaptive learning personalization 

2. Insufficient integration of competency-based assessment models 

3. Limited use of data-driven decision-making in instructional design 

4. Weak alignment between curriculum and industrial digital skills requirements 

These gaps highlight the need for a smart learning architecture that can dynamically adapt to learner needs 

while ensuring competency-based outcomes. 

1.3 Research Objectives 

This study aims to: 

1. Design a Smart Learning Media Architecture (SLMA) for vocational digital content learning 

2. Integrate competency-based and experiential learning theories into system design 

3. Apply data-driven analytics for learning optimization 

4. Evaluate the effectiveness of the proposed architecture in improving occupational competencies 

1.4 Significance of the Study 

The study contributes to vocational education by providing a scalable intelligent learning model that 

integrates pedagogy, technology, and data analytics. It supports policymakers and educators in redesigning 

vocational systems aligned with digital economy demands. 

2. LITERATURE REVIEW 

2.1 Competency-Based Education and Vocational Development 

Competency-based education emphasizes measurable outcomes and performance-based assessment. 

Boyatizis (1982) defines competency as the underlying characteristics that lead to effective job 

performance. In vocational education, competency frameworks ensure alignment between learning 

outcomes and occupational requirements (Aumsri, 2012). Bloom’s taxonomy (1956) further supports 

hierarchical cognitive development, which is essential in structuring vocational learning progression. 

2.2 Experiential and Problem-Based Learning Models 

Kolb (1984) emphasizes experiential learning as a cyclical process involving concrete experience, reflective 

observation, abstract conceptualization, and active experimentation. Similarly, Barrows & Tamblyn (1980) 

and Delisle (1997) advocate problem-based learning (PBL) as an effective method for developing critical 

thinking and applied skills. Camp (1996) further discusses PBL as a transformative paradigm in education, 

particularly relevant to vocational training environments. 

2.3 Instructional Design and Learning Media Systems 

Gerlach & Ely (1980) propose systematic instructional design models that integrate media, objectives, and 

learner analysis. McCarthy (1980) introduces the 4MAT system, which addresses diverse learning styles 
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and cognitive preferences. Cheewangkura (2010) extends this concept into web-based instructional 

systems incorporating learning objects to enhance logical thinking and achievement. 

2.4 Educational Data Mining and Intelligent Systems 

Educational data mining plays a critical role in optimizing learning systems by analyzing learner behavior 

patterns. Berry & Gordon (2004) highlight data mining techniques for identifying trends, predicting 

outcomes, and improving decision-making processes. These techniques are widely applied in marketing 

and CRM but are increasingly relevant in adaptive learning environments. In this study, these principles are 

adapted to analyze learner performance and optimize instructional delivery. 

Clark (2005) and Doherty (1998) emphasize learner control in asynchronous environments, supporting 

adaptive learning system design. These insights inform the development of intelligent learning systems 

capable of personalized instruction. 

2.5 Vocational Education in Thailand Context 

Thailand’s vocational education policy emphasizes modernization and digital transformation (Thai Ministry 

of Education, 2013). Studies by Boonyasopon (2013) and Meesin (2012) highlight the need for professional 

standard assessment models and policy-driven reforms. Jakchaikul (2012) and Lerdrungporn (2014) 

further emphasize the role of information systems in managing learning modules effectively. 

3. METHODOLOGY 

3.1 Research Design 

This study adopts a Design Science Research (DSR) methodology to develop and evaluate the Smart 

Learning Media Architecture (SLMA). The process involves problem identification, artifact design, 

implementation, and evaluation. 

3.2 System Architecture Design 

The proposed SLMA consists of four core layers: 

1. User Interaction Layer 

Provides learner interface, adaptive dashboards, and interactive content modules. 

2. Learning Content Layer 

Structured based on Bloom’s taxonomy (1956) and competency frameworks (Boyatizis, 1982), ensuring 

progressive skill acquisition. 

3. Intelligence and Analytics Layer 

Uses educational data mining techniques to analyze learner performance and adapt content dynamically. 

Berry & Gordon (2004) data mining methodologies are applied to classify learner behavior, predict 

performance, and optimize content recommendations. 

4. Assessment and Feedback Layer 

Implements formative and summative evaluation using competency-based metrics and performance 

analytics. 

3.3 Learning Model Integration 
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The system integrates multiple learning theories: 

• Kolb’s experiential learning cycle (Kolb, 1984) 

• Problem-based learning strategies (Barrows & Tamblyn, 1980) 

• 4MAT learning styles (McCarthy, 1980) 

• Active learning frameworks (Meyers & Jones, 1993) 

These models ensure diverse cognitive engagement and practical skill development. 

3.4 Data Collection and Processing 

Learner interaction data, performance scores, and engagement metrics are collected and processed using 

analytical models derived from Berry & Gordon (2004). Data preprocessing includes classification, 

clustering, and predictive modeling to identify learning gaps. 

3.5 Evaluation Design 

The system is evaluated using: 

• Usability testing 

• Competency improvement assessment 

• Learning efficiency metrics 

• Expert validation from vocational educators 

Performance indicators are aligned with Thailand’s Level 3 digital content competency standards. 

4. RESULTS 

The evaluation of the Smart Learning Media Architecture (SLMA) demonstrates significant improvements 

in vocational learners’ occupational competencies within Thailand’s Level 3 Digital Content Competency 

framework. The results are derived from system performance analysis, learner behavior tracking, and 

competency-based assessment outcomes. 

4.1 Learning Performance Improvement 

The implementation of the SLMA indicates a notable increase in learner achievement scores across digital 

content production tasks. Learners exposed to adaptive learning pathways demonstrated higher task 

completion rates and improved conceptual understanding compared to traditional instruction methods. 

This improvement is attributed to the system’s ability to personalize learning content based on real-time 

performance analytics. 

The integration of competency-based structuring, aligned with Bloom’s taxonomy (Bloom et al., 1956), 

enabled learners to progress systematically from foundational knowledge to advanced digital production 

skills. This structured progression ensured measurable improvements in cognitive, psychomotor, and 

applied skill domains. 

4.2 Adaptive Learning Efficiency 

The system’s intelligence layer effectively utilized data-driven modeling techniques inspired by educational 

data mining approaches (Berry & Gordon, 2004) to classify learner behavior patterns and recommend 

tailored content pathways. 
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The findings indicate that learners categorized as low-performing initially benefited most from adaptive 

interventions, showing accelerated skill acquisition after personalized content recommendations. The 

system dynamically adjusted difficulty levels, instructional pacing, and multimedia complexity, resulting in 

optimized learning efficiency. 

4.3 Engagement and Interaction Outcomes 

Learner engagement metrics, including time-on-task, interaction frequency, and content revisit rates, 

showed a significant upward trend. The experiential learning integration (Kolb, 1984) and problem-based 

learning strategies (Barrows & Tamblyn, 1980) contributed to sustained learner motivation and active 

participation. 

Additionally, the incorporation of 4MAT-based learning variations (McCarthy, 1980) supported diverse 

cognitive preferences, reducing cognitive overload and improving retention of complex digital content 

concepts. 

4.4 Competency Development Outcomes 

Competency assessment results revealed measurable improvement in Level 3 digital content skills, 

including multimedia editing, content structuring, and digital workflow management. The competency-

based framework (Boyatizis, 1982) ensured that skill evaluation aligned with industry-relevant 

performance indicators, enhancing the validity of the assessment process. 

5. DISCUSSION 

The findings of this study confirm that integrating a Smart Learning Media Architecture into vocational 

education significantly enhances both learning efficiency and occupational skill development. The system’s 

multi-layered design, combining pedagogical theory and intelligent analytics, provides a comprehensive 

framework for addressing the limitations of traditional vocational training systems. 

5.1 Theoretical Implications 

The study extends experiential learning theory (Kolb, 1984) by embedding it into a digitally adaptive 

learning environment, allowing learners to cycle continuously through experience, reflection, and 

application within a technology-driven ecosystem. Similarly, problem-based learning principles (Barrows 

& Tamblyn, 1980) are operationalized through scenario-driven digital content tasks that simulate real-

world occupational challenges. 

Furthermore, competency-based education (Boyatizis, 1982) is strengthened through structured digital 

assessment mechanisms, ensuring that learners achieve measurable skill outcomes aligned with vocational 

standards. 

The integration of educational data mining principles (Berry & Gordon, 2004) enhances theoretical 

understanding of adaptive learning systems by demonstrating how learner data can be transformed into 

actionable instructional strategies. This contributes to the emerging field of intelligent vocational education 

systems. 

5.2 Practical Implications 

From a practical perspective, the SLMA provides a scalable solution for vocational institutions seeking to 

modernize digital content training programs. Educators can utilize the system to monitor learner progress 

in real time, identify skill gaps, and implement targeted interventions. Policymakers can also leverage the 

model to standardize competency-based vocational frameworks across institutions in Thailand. 

The system also supports workforce development initiatives aligned with Industry 4.0 requirements, 

ensuring that graduates possess both technical and cognitive competencies necessary for digital industries. 
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5.3 Limitations 

Despite its effectiveness, the system has several limitations. First, the reliance on structured digital data 

may limit applicability in low-resource environments with insufficient technological infrastructure. Second, 

the model requires continuous data input to maintain accuracy in adaptive recommendations, which may 

pose implementation challenges. Third, long-term effectiveness across diverse vocational domains requires 

further empirical validation. 

6. CONCLUSION 

This study developed and evaluated a Smart Learning Media Architecture designed to optimize vocational 

occupational skills within Thailand’s Level 3 Digital Content Competency framework. The proposed system 

integrates experiential learning, competency-based education, and educational data mining techniques to 

create an adaptive and intelligent learning environment. 

The results demonstrate that the architecture significantly enhances learner performance, engagement, and 

competency development. By incorporating data-driven personalization mechanisms, the system 

effectively bridges the gap between traditional vocational education and modern digital industry 

requirements. 

The study contributes to both theoretical advancement and practical implementation of intelligent 

vocational learning systems. Future research should explore large-scale deployment, integration with 

artificial intelligence-based tutoring systems, and cross-domain vocational applicability to further enhance 

system robustness and scalability. 
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