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Abstract 
The rapid digitalization of music education presents challenges in developing creative music 
arrangement skills among Thai youth. This study investigates the application of ubiquitous 
learning principles to enhance music education in the Thai context. The research objectives 
were to: 1) analyze key concepts and components of ubiquitous learning applicable to 
developing creative music arrangement skills, 2) examine the relationship between ubiquitous 
learning principles and the process of developing these skills, and 3) present a theoretical 
framework for designing ubiquitous learning innovations for Thai youth. Through 
comprehensive literature review and conceptual analysis, this theoretical study focused on 
ubiquitous learning, music education, and the Thai cultural context. The study identified five 
crucial components of ubiquitous learning (permanency, accessibility, immediacy, 
interactivity, and context-awareness) and their applications in developing creative music 
arrangement skills. It revealed significant relationships between these principles and four key 
aspects of creative music arrangement: sound crafting, musical architecture, rhythmic 
patterning, and emotional articulation. The research culminated in a novel theoretical 
framework comprising four main components: adaptive learning environment, collaborative 
music creation, continuous skill development, and cultural integration. This framework 
provides a foundation for designing culturally relevant, technologically advanced music 
education tools, potentially influencing future research, educational practices, and 
policymaking in music education. 
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Introduction 
 
The rapid digitalization of music education presents significant challenges in developing 
creative music arrangement skills among Thai youth, particularly in preserving cultural 
heritage while embracing technological innovation. The integration of ubiquitous learning 
principles in music education offers promising opportunities to address these challenges, yet 
its implementation requires careful consideration of cultural and pedagogical factors (Hwang, 
2014; Liu et al., 2024). 
 
Studies by Chen (2024) and Wang et al. (2022) have demonstrated the potential of AI-
powered systems in supporting music arrangement learning through automated feedback and 
adaptive content delivery. Furthermore, Jiang and Zheng (2024) explored the relationship 
between musical modes and emotional expression in cross-cultural contexts, highlighting the 
importance of cultural considerations in music education technology. 
 
However, significant research gaps persist in understanding how ubiquitous learning 
principles can be effectively adapted for music arrangement education, particularly in 
specific cultural contexts. While studies have demonstrated the effectiveness of ubiquitous 
learning in general education (Chin et al., 2015), limited research exists on its application in 
creative music arrangement for youth education (Subiyakto et al., 2019). Additionally, 
existing studies primarily focus on technical implementation rather than pedagogical 
effectiveness and cultural preservation. 
 
The integration of ubiquitous learning with cultural elements presents unique challenges, as 
identified by Westerlund and López-Íñiguez (2024). Traditional approaches to music 
education often struggle to balance technological innovation with cultural preservation, 
particularly in the Thai context, where maintaining cultural integrity while adopting modern 
educational technologies is crucial. 
 
To address these gaps, this study pursues three primary objectives: 

1. Analyzing key concepts and components of ubiquitous learning applicable to 
developing creative music arrangement skills 

2. Examining the relationship between ubiquitous learning principles and the process of 
developing these skills 

3. Presenting a theoretical framework for designing ubiquitous learning innovations for 
Thai youth 

 
This research contributes significantly to the field by developing a comprehensive theoretical 
framework that integrates ubiquitous learning principles with creative music arrangement 
skills in the Thai context. The framework provides practical guidelines for educational 
institutions implementing ubiquitous learning technologies while maintaining cultural 
integrity in music education. The study's findings offer valuable implications for educational 
institutions, technology developers, and policymakers, potentially influencing future research 
and practice in music education technology. 
 



Literature Review 
 
Concepts and Components of Ubiquitous Learning in Music Arrangement Skills 
Development 
 
Recent technological advancements have transformed educational paradigms, particularly in 
music education where ubiquitous learning (u-learning) offers unprecedented opportunities 
for skill development. Current research identifies five essential components of ubiquitous 
learning that significantly impact music arrangement skills: permanency, accessibility, 
immediacy, interactivity, and context-awareness (Wang et al., 2015; Jeong & Yi, 2014; Ben 
Salah et al., 2020). These components create a comprehensive framework for understanding 
how u-learning environments can enhance music education. 
 
Research by Chen (2024) and Wang et al. (2022) demonstrates how AI-powered systems can 
support music arrangement learning through automated feedback and adaptive content 
delivery. However, these studies primarily focus on technical implementation rather than 
pedagogical effectiveness. The theoretical foundation for u-learning in music arrangement 
draws from constructivist learning theories (Peña-Ayala & Cárdenas-Robledo, 2019) and 
context-aware learning principles (Bayoudh Saâdi et al., 2021). 
 
Implementation challenges include infrastructure requirements (Liu et al., 2024), privacy 
concerns (El-Haggar et al., 2023), and the need for effective assessment methods (Virtanen et 
al., 2017). Recent studies by Xu and Xia (2023) and Yang (2022) highlight the potential of 
combining u-learning principles with specialized music education technologies, though their 
research primarily focuses on instrument-specific applications rather than comprehensive 
arrangement skills. 
 
Creative Music Arrangement Skills Development 
 
The development of creative music arrangement skills requires a structured approach that 
integrates technical proficiency with artistic expression. Research indicates four fundamental 
aspects of music arrangement skills: sound crafting, musical architecture, rhythmic 
patterning, and emotional articulation (Chen, 2024; Wang et al., 2022; Barnabò et al., 2023). 
Terao et al. (2023) demonstrated how AI-assisted learning platforms can enhance 
arrangement capabilities through stepless difficulty control, while Jiang and Zheng (2024) 
explored the relationship between musical modes and emotional expression in cross-cultural 
contexts. 
 
Research by Pérez Mora Bowen and Fernández Pérez (2024) emphasizes the importance of 
understanding spatial and acoustic elements in arrangement, while Westerlund and López-
Íñiguez (2024) highlight the role of social and cultural contexts in compositional practice. 
Current research gaps include limited understanding of how different learning approaches 
affect skill acquisition (Tang et al., 2024) and insufficient attention to cultural influences on 
creative development (Jiang & Zheng, 2024). 
 
Designing Ubiquitous Learning Innovations for Thai Youth 
 
The design of ubiquitous learning innovations for Thai youth requires careful consideration 
of technological, cultural, and pedagogical factors. Recent research emphasizes the 
importance of culturally responsive design in educational technology (Liu et al., 2024; 



Hwang, 2014). Studies demonstrate that effective u-learning systems must incorporate 
adaptive learning environments (Chiu et al., 2017), collaborative features (Kong et al., 2017), 
and context-aware capabilities (Bayoudh Saâdi et al., 2021). 
 
While studies by El-Haggar et al. (2023) and Subiyakto et al. (2019) address u-learning 
implementation in different cultural contexts, they don't specifically examine music 
education or youth development needs. Recent innovations in AI and machine learning offer 
promising opportunities for personalized learning experiences (Chen, 2024; Wang et al., 
2022). The literature suggests four essential design considerations: cultural integration (Jiang 
& Zheng, 2024), technological accessibility (Liu et al., 2024), pedagogical effectiveness 
(Virtanen et al., 2017), and user engagement (Chin et al., 2015). 
 
Research Methodology 
 
Research Design 
 
This theoretical study employed a qualitative, non-empirical research design to investigate 
the application of ubiquitous learning principles in developing creative music arrangement 
skills among Thai youth. The methodology focused on theoretical analysis and conceptual 
development, chosen for its suitability in exploring complex, interdisciplinary topics and 
generating new theoretical insights. 
 
Research Process 
 
The research process consisted of three main phases: 
 
Comprehensive Literature Review. 
 
The initial phase involved reviewing literature across multiple disciplines, including 
ubiquitous learning theory, music education and pedagogy, creative music arrangement 
techniques, and Thai cultural context. Sources included peer-reviewed academic journals, 
books, conference proceedings, and relevant theses. The review process involved systematic 
searching, screening, and analysis using predefined inclusion criteria to ensure relevance and 
quality. 
 
Theoretical Analysis and Synthesis. 
 
The analysis employed various theoretical techniques: 

1. Conceptual analysis to clarify key terms and concepts 
2. Comparative analysis to identify similarities between ubiquitous learning principles 

and traditional music education approaches 
3. Systems thinking to understand interactions between ubiquitous learning and music 

arrangement skills 
 
Conceptual Framework Development. 
 
Based on the literature review and theoretical analysis findings, a new conceptual framework 
was developed to: 

1. Integrate ubiquitous learning principles with creative music arrangement skills 
2. Provide theoretical foundation for designing ubiquitous learning innovations 



3. Address specific needs of Thai youth in music education 
 
Data Collection and Analysis. 
 
Data collection involved gathering and organizing relevant literature and theoretical concepts. 
The analysis process included: 

1. Thematic analysis of literature to identify recurring concepts 
2. Concept mapping to visualize relationships between theories 
3. Critical evaluation of existing theories 
4. Synthesis of ideas to generate new theoretical insights 

 
Validity and Reliability. 
 
To ensure research quality, several measures were implemented: 

1. Comprehensive coverage of relevant literature 
2. Triangulation of sources 
3. Clear documentation of theoretical assumptions 
4. Expert consultation to validate the conceptual framework 

 
Ethical Considerations. 
 
While this study did not involve human participants, ethical considerations included proper 
attribution of sources, transparent reporting, and consideration of implications for Thai youth 
and culture. 
 
Research Result 
 
Analysis of Key Concepts and Essential Components of Ubiquitous Learning Applicable to 
Developing Creative Music Arrangement Skills 
 
The study reveals five crucial components of ubiquitous learning that can be applied to 
develop creative music arrangement skills, as shown in Table 1. 
 
Table 1: Analysis of Ubiquitous Learning Components and Their Application in Developing 

Creative Music Arrangement Skills 

Component Description Application in Developing Creative 
Music Arrangement Skills 

1. Permanency Information or learning materials 
remain available when learners 
revisit them 

- Store musical ideas and arrangements 
in the cloud 
- Create personal databases for music 
arrangement techniques 

2. Accessibility Learners can access learning 
resources at any time they need 

- Use mobile applications for music 
arrangement 
- Access online resources about music 
arrangement techniques 

3. Immediacy Learning materials must be 
delivered to learners quickly 

- Utilize AI systems for real-time 
music arrangement technique 
suggestions 
- Use instant audio processing systems 
to experiment with musical ideas 



Component Description Application in Developing Creative 
Music Arrangement Skills 

4. Interactivity Learners can interact with 
instructors, peers, or learning 
content 

- Participate in online music 
arrangement communities 
- Collaborate with other musicians in 
real-time through digital platforms 

5. Context-
Awareness 

The learning system adapts to 
learners' situations or 
environments 

- Use AI to suggest arrangement 
techniques based on the user's style 
and preferences 
- Adapt learning content based on the 
learner's skill level and musical genre 
interest 

 
Relationship Between Ubiquitous Learning Principles and Creative Music Arrangement 
Skills Development. 
 
The research identified significant relationships between ubiquitous learning components and 
four core aspects of creative music arrangement: sound crafting, musical architecture, 
rhythmic patterning, and emotional articulation. These relationships are presented in Table 2. 
 

Table 2: Relationships Between Ubiquitous Learning Principles and Creative Music 
Arrangement Skills 

Ubiquitous 
Learning 
Principle 

Sound Crafting Musical 
Architecture 

Rhythmic 
Patterning 

Emotional 
Articulation 

Permanency Enables storage 
and retrieval of 
unique sound 
combinations and 
effects 

Allows for 
saving and 
revisiting 
complex musical 
structures 

Facilitates the 
archiving of 
diverse rhythmic 
patterns 

Supports the 
preservation of 
emotional 
expressions in 
arrangements 

Accessibility Provides constant 
access to sound 
libraries and 
editing tools 

Offers anytime 
access to musical 
scores and 
structural 
templates 

Allows for 
rhythm 
experimentation 
regardless of 
location 

Enables access to 
emotional 
reference points 
in various 
musical contexts 

Immediacy Supports real-
time sound 
manipulation and 
instant feedback 

Facilitates quick 
structural 
changes and 
immediate 
auditory 
feedback 

Enables rapid 
rhythm 
adjustments and 
instant playback 

Allows for 
immediate 
emotional 
expression 
through quick 
musical changes 

Interactivity Enables 
collaborative 
sound design and 
shared audio 
experiences 

Supports 
collaborative 
composition and 
arrangement 
processes 

Facilitates 
rhythmic 
interaction 
between multiple 
arrangers or 
instruments 

Enhances 
emotional 
communication 
through 
interactive 
musical 
dialogues 
 
 



Ubiquitous 
Learning 
Principle 

Sound Crafting Musical 
Architecture 

Rhythmic 
Patterning 

Emotional 
Articulation 

Context-
Awareness 

Adapts sound 
choices based on 
environmental 
and cultural 
contexts 

Suggests 
structural 
changes based on 
performance 
context or 
audience 
preferences 

Adjusts rhythmic 
elements to suit 
different musical 
genres or cultural 
settings 

Tailors emotional 
expression to 
specific 
performance 
contexts or 
listener 
demographics 

 
Theoretical Framework for Ubiquitous Learning Innovations. 
 
The research culminated in a theoretical framework comprising four main components: 

1. Adaptive Learning Environment 
• Personalized learning paths 
• Context-sensitive content delivery 
• Adaptive difficulty levels 

2. Collaborative Music Creation 
• Real-time collaboration tools 
• Peer feedback mechanisms 
• Virtual ensemble spaces 

3. Continuous Skill Development 
• Progress tracking systems 
• Micro-learning modules 
• Spaced repetition techniques 

4. Cultural Integration 
• Integration of Thai musical elements 
• Cultural context-based challenges 
• Preservation of traditional techniques 

 
Discussion 
 
Analysis of Ubiquitous Learning Components in Creative Music Arrangement 
 
The identification of five core ubiquitous learning components extends beyond traditional 
frameworks by demonstrating specific applications in music arrangement education. The 
permanency component's role in supporting sound craft development aligns with Wang et 
al.'s (2015) findings on knowledge preservation, while extending to cloud-based storage 
systems for musical development (Mouri & Ogata, 2015; El-Haggar et al., 2023). The 
accessibility component's implementation supports Chiu et al.'s (2017) work on blended 
learning environments, specifically addressing music arrangement tools and resources. 
 
The integration of AI-powered systems for feedback and content delivery, as highlighted by 
Chen (2024) and Wang et al. (2022), represents a significant advancement in supporting 
music education. However, our findings emphasize the importance of balancing 
technological innovation with pedagogical effectiveness, addressing gaps identified in 
previous studies (Virtanen et al., 2017). 
 



Relationship Analysis Between Ubiquitous Learning and Creative Music Arrangement 
 
The relationships revealed between ubiquitous learning principles and creative music 
arrangement skills extend current understanding in the field. The connection between 
accessibility and musical architecture builds upon Terao et al.'s (2023) research on stepless 
difficulty control, demonstrating how ubiquitous access facilitates structural understanding. 
This particularly resonates with Pérez Mora Bowen and Fernández Pérez's (2024) emphasis 
on spatial awareness in composition. 
 
Interactivity's role in rhythmic patterning development supports Jiang and Zheng's (2024) 
research on cross-cultural musical expression while adding technological dimensions. The 
strong correlation between context-awareness and emotional articulation demonstrates unique 
applications in ubiquitous learning environments, particularly benefiting from AI integration 
(Tang et al., 2024). 
 
Framework Development for Ubiquitous Learning in Thai Music Education 
 
The theoretical framework's four components - adaptive learning environment, collaborative 
music creation, continuous skill development, and cultural integration - address critical gaps 
while providing practical implementation guidelines. The adaptive learning environment 
component builds upon Hwang's (2014) smart learning environment principles while 
incorporating cultural considerations highlighted by Liu et al. (2024). 
 
The framework demonstrates how traditional Thai musical elements can be effectively 
integrated with modern technology, supporting Jiang and Zheng's (2024) research on cross-
cultural musical expression. This integration provides a model for preserving cultural 
heritage while embracing technological innovation in music education. 
 
Implications and Future Directions 
 
The findings suggest several key implications for music education: 

1. Educational institutions can utilize this framework to design culturally responsive 
learning environments 

2. The integration of AI-assisted learning platforms with cultural elements offers 
promising opportunities 

3. Balance between technological innovation and traditional methods is crucial for 
effective implementation 

 
Future research directions should include: 

1. Empirical validation of the framework in various Thai educational settings 
2. Investigation of long-term impacts on skill development 
3. Cross-cultural comparative studies to explore framework adaptability 
4. Development of specific assessment tools for measuring effectiveness 

 
Research Recommendations 
 
Recommendations for Research Implementation 
 
Future research implementation should prioritize: 
 



1. Empirical Validation 
• Conduct comprehensive studies in diverse Thai educational settings 
• Track student development in creative music arrangement skills 
• Examine framework adaptability across different cultural contexts 
• Measure specific learning outcomes in digital environments 

2. Assessment Development 
• Create specialized tools for evaluating creative music arrangement skills 
• Develop metrics for measuring cultural preservation effectiveness 
• Design assessment methods for ubiquitous learning outcomes 

 
Recommendations for Educational Practice 
 
Educational institutions should focus on: 

1. Implementation Strategy 
• Balance traditional methods with technological innovation 
• Provide comprehensive teacher training in ubiquitous learning 
• Adopt gradual integration based on feedback 
• Ensure cultural sensitivity in technology deployment 

2. Policy Development 
• Establish clear standards for music education technology 
• Create guidelines for cultural preservation in digital education 
• Support continuous teacher professional development 
• Invest in balanced technological infrastructure 

3. Collaborative Approach 
• Foster partnerships between educational institutions and technology developers 
• Engage cultural preservation experts in implementation 
• Create support networks for sharing best practices 
• Maintain ongoing dialogue between stakeholders 

 
Success in implementing these recommendations requires sustained commitment from all 
stakeholders and regular evaluation of outcomes to ensure effectiveness while preserving 
cultural integrity in music education. 
 
Conclusion 
 
This research advances understanding of how ubiquitous learning can enhance creative music 
arrangement skills among Thai youth through three key contributions. First, the study 
identified five essential components of ubiquitous learning (permanency, accessibility, 
immediacy, interactivity, and context-awareness) and demonstrated their specific applications 
in music education. These components showed strong relationships with fundamental aspects 
of creative music arrangement: sound crafting, musical architecture, rhythmic patterning, and 
emotional articulation. 
 
Second, the theoretical framework developed integrates adaptive learning environments, 
collaborative music creation, continuous skill development, and cultural integration, 
providing a foundation for developing culturally responsive music education technologies. 
This framework uniquely balances technological innovation with cultural preservation, 
addressing a critical gap in contemporary music education. 
 



Third, the research offers practical guidelines for educational institutions implementing 
ubiquitous learning technologies while maintaining cultural integrity in music education. The 
findings provide valuable insights for educational institutions, technology developers, and 
policymakers, potentially influencing future research and practice in music education 
technology. 
 
While empirical validation through future studies is recommended, this theoretical 
framework represents a significant step toward understanding how technology can enhance 
music education while preserving cultural heritage. The integration of ubiquitous learning 
principles with creative music arrangement skills provides a model for developing effective, 
culturally sensitive educational innovations. 
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