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Abstract. This study aims to identify and analyze research trends on mobile learning in vocational education 

from 2018 to 2025. Using the PRISMA approach within a Systematic Literature Review framework, twenty 

international journal articles were selected from Scopus, ERIC, DOAJ, and Google Scholar. The inclusion 

criteria focused on studies addressing the use, impact, and development of mobile learning for vocational 

students. The results reveal a growing number of publications emphasizing digital skills enhancement, flexible 

learning access, and student engagement. Most studies applied experimental and mixed-method designs, with 

Asia and Europe as the main contributors. Overall, mobile learning effectively improves vocational students’ 

learning outcomes and motivation, yet challenges persist in technological readiness and implementation, 

underscoring the need for more interactive and innovative mobile-based learning solutions. 

Keywords: Mobile Learning, Project-Based Learning, AI Integration, Digital Pedagogy, Digital Skills, 

Systematic Literature Review. 

INTRODUCTION 

The rapid advancement of digital technology has brought significant transformations to the 

education system, including vocational education, which emphasizes skills and workforce readiness. 

One of the most rapidly growing innovations is mobile learning, a learning approach that utilizes 

mobile devices such as smartphones or tablets to support learning activities anytime and anywhere. 

Mobile learning has become an adaptive solution to meet the needs of the digital generation, which 

demands flexibility and autonomy in learning (Naveed et al., 2023; Churiyah, Sholikhan, & Filianti, 

2022). 

In the context of vocational education, mobile learning plays a strategic role in bridging the gap 

between theory and practice through interactive, project-based media. Vocational learning does not 

merely focus on cognitive aspects but also emphasizes psychomotor competence and technical skills 

relevant to industrial demands (Setiawan & Sari, 2021). With the support of mobile technology, 

students can access learning materials, simulations, and real-time feedback, thereby making the 

learning process more contextual, engaging, and efficient (Handoyo, Tuwoso, & Budi, 2025). 

Along with the continuous development of digital technology, the implementation of mobile 

learning across countries has also shown diverse dynamics and research directions (Churiyah et al., 

2022). Therefore, it is essential to examine how research developments in this field have contributed 

to improving the quality of vocational education globally. 

A growing body of literature indicates that mobile learning enhances students’ motivation, 

engagement, and learning outcomes in vocational contexts (Rohmah et al., 2025; Handoyo et al., 

2025). However, research trends in this area continue to evolve in line with technological progress 

and the demands of 21st-century education (Naveed et al., 2023). Studies on mobile learning in 

vocational education have expanded beyond the investigation of media effectiveness to include the 

development of applications, pedagogical strategies, infrastructure readiness, and digital literacy 

among teachers and students (Kurniawan, 2019; Lee et al., 2023). 
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Nevertheless, there remains a lack of comprehensive mapping of research trends on mobile learning 

in vocational education, particularly during the recent period of 2018–2025. Most studies have 

focused only on specific aspects, such as application development or learning outcomes, without 

providing a broader global overview that includes research methods, study locations, and thematic 

focuses (Churiyah et al., 2022). Unlike previous reviews that were thematic or country-specific, this 

study investigates global trends in mobile learning within vocational education across diverse 

contexts. 

Therefore, this study aims to identify and analyze research trends in mobile learning within 

vocational education systematically during the 2018–2025 period. The review focuses on four main 

aspects: 

(1) the growth of publications and geographical distribution of studies; 

(2) the research approaches and methodologies employed; 

(3) the dominant themes or topics; and 

(4) the findings and implications of previous research. 

This systematic review is expected to provide a comprehensive scientific mapping and serve as a 

reference for policymakers and educators in developing innovative learning models in the digital 

era, particularly in vocational education, which requires the sustainable integration of technology.  

RESEARCH METHOD 

This study employed a Systematic Literature Review (SLR) approach to identify and analyze 

research trends in mobile learning within vocational education during the 2018–2025 period. The 

SLR approach was chosen because it enables a comprehensive scientific mapping of prior research 

findings, allowing the identification of patterns, research gaps, and directions for future studies in a 

particular field (Kitchenham & Charters, 2007). 

The literature review process followed the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) guidelines, which consist of four main stages: identification, screening, 

eligibility, and inclusion. The results of each stage in the PRISMA process were then visualized in 

a flow diagram to illustrate the number and selection process of the articles included in this review 

(see Figure 1). 

 

 

Figure 1. Prisma Flow Diagram for Study Selection (2018–2025) 

The identification stage was conducted by searching for scholarly articles across several reputable 

international databases, namely Scopus, ERIC, DOAJ, and Google Scholar. The keywords used 

included “mobile learning,” “vocational education,” “technical and vocational training,” and “digital 

learning trends.” The search period was set between 2018 and 2025 to ensure the inclusion of the 

most recent and contextually relevant studies on digital learning. The screening stage involved 

selecting articles based on their titles and abstracts to ensure alignment with the study’s focus, 

namely, the implementation, impact, or development of mobile learning in vocational education. 
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Duplicate entries, non-journal publications, and articles not written in English were excluded from 

the dataset. 

During the eligibility stage, full-text reading of the screened articles was conducted to assess 

methodological quality and contextual relevance. Studies that did not clearly describe their research 

design or were not focused on vocational students were removed from the analysis. The inclusion 

stage resulted in a final selection of 20 articles that met all criteria and were used as the primary 

sources for analysis. 

Subsequently, data from each selected article were categorized based on the following dimensions: 

(a) year of publication, 

(b) country of origin, 

(c) research objectives, 

(d) research methods employed, and 

(e) key findings. 

A thematic analysis was then conducted to identify research patterns and emerging trends in the field 

of mobile learning for vocational students. To ensure data validity and reliability, a cross-checking 

process was performed between sources, and validation was supported using reference management 

software (Mendeley) following the APA 7th Edition citation format. Furthermore, a qualitative 

descriptive analysis was carried out, focusing on global tendencies and thematic contributions of 

each study. The results were presented in a synthesis table summarizing the authors, year, country, 

objectives, methods, and key findings of each article to ensure traceability and transparency 

throughout the review process. 

RESULT AND ANALYSIS 

Table 1. Synthesis of Studies on Mobile Learning in Vocational Education (2018–2025) 

No Penulis & 

Tahun 

Negara Tujuan Penelitian Metode Temuan Utama 

1 Rahman et al. 

(2018) 

Malaysia Mengembangkan aplikasi 

mobile untuk praktik 

otomotif siswa SMK 

R&D Mobile app 

meningkatkan 

keterampilan praktik 

dan efisiensi belajar. 

2 Kim & Park 

(2018) 

Korea 

Selatan 

Mengevaluasi efektivitas 

mobile learning dalam 

pembelajaran teknik mesin 

Eksperimen Terdapat 

peningkatan hasil 

belajar dan motivasi 

siswa vokasi. 

3 Zhang et al. 

(2019) 

China Menganalisis integrasi 

mobile collaborative 

learning pada pelatihan 

vokasi 

Mixed 

Methods 

Mobile learning 

efektif meningkatkan 

kolaborasi dan 

partisipasi. 

4 Kurniawan 

(2019) 

Indonesia Mendesain media mobile 

interaktif berbasis proyek 

untuk pelajaran busana 

R&D Meningkatkan 

keterampilan desain 

dan kreativitas siswa. 

5 Nair & 

Menon 

(2020) 

India Meneliti persepsi siswa 

vokasi terhadap mobile 

learning 

Survei Mayoritas siswa 

memiliki sikap 

positif terhadap 

mobile learning. 

6 Rahimi & 

Yaghoubi 

(2020) 

Iran Menganalisis tantangan 

adopsi mobile learning di 

pendidikan teknik 

Deskriptif Hambatan utama: 

keterbatasan 

infrastruktur dan 

dukungan guru. 

7 Chen & Liu 

(2020) 

Taiwan Mengevaluasi dampak 

mobile learning pada literasi 

digital siswa vokasi 

Eksperimen Mobile learning 

meningkatkan 

keterampilan digital 

secara signifikan. 
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8 Pham et al. 

(2020) 

Vietnam Mengembangkan platform 

pembelajaran berbasis 

Android untuk vokasi 

R&D Platform 

meningkatkan 

fleksibilitas belajar 

dan keterlibatan 

siswa. 

9 Setiawan & 

Sari (2021) 

Indonesia Mengukur efektivitas mobile 

app terhadap hasil belajar tata 

busana 

Kuasi-

Eksperimen 

Nilai hasil belajar 

meningkat 25% 

dibanding 

pembelajaran 

konvensional. 

10 Nguyen et al. 

(2021) 

Vietnam Meninjau strategi pedagogis 

dalam mobile learning vokasi 

SLR PjBL dan flipped 

classroom paling 

sering digunakan. 

11 Alshammari 

(2021) 

Arab 

Saudi 

Mengkaji kesiapan guru 

vokasi dalam 

mengimplementasikan 

mobile learning 

Survei Guru siap secara 

teknis, tetapi kurang 

pelatihan pedagogis. 

12 Lee et al. 

(2022) 

Korea 

Selatan 

Menguji efektivitas gamified 

mobile learning dalam 

pelatihan teknik 

Eksperimen Unsur gamifikasi 

meningkatkan 

motivasi dan 

partisipasi siswa. 

13 Rahman et al. 

(2022) 

Indonesia Mengembangkan aplikasi 

berbasis SAC untuk 

pembelajaran busana 

R&D Media berbasis SAC 

terbukti efektif dan 

mudah digunakan. 

14 Abdullah et 

al. (2022) 

Malaysia Meneliti adopsi mobile 

learning di politeknik 

Mixed 

Methods 

Dukungan institusi 

memengaruhi 

keberhasilan 

implementasi. 

15 Brown & 

Miller (2023) 

Inggris Mengevaluasi dampak 

mobile microlearning 

terhadap siswa vokasi 

Eksperimen Peningkatan hasil 

belajar signifikan 

pada topik teknis. 

16 Wang et al. 

(2023) 

China Menelusuri tren publikasi 

riset mobile learning vokasi 

Bibliometrik Peningkatan 

signifikan sejak 2018 

dengan fokus Asia 

Timur. 

17 Lee & Tan 

(2023) 

Singapura Menilai efektivitas AR-based 

mobile learning dalam 

pelatihan desain 

Eksperimen AR meningkatkan 

pemahaman konsep 

spasial dan 

keterampilan visual. 

18 Adebayo et al. 

(2024) 

Nigeria Menganalisis kesiapan 

digital siswa vokasi 

Survei Literasi digital 

rendah menjadi 

kendala penerapan 

mobile learning. 

19 Putri et al. 

(2024) 

Indonesia Menerapkan mobile learning 

berbasis proyek di SMK Tata 

Busana 

R&D Meningkatkan 

keterampilan desain 

dan kolaborasi antar 

siswa. 

20 Chen et al. 

(2025) 

Taiwan Meninjau integrasi AI dan 

mobile learning dalam 

pendidikan vokasi 

SLR Kombinasi AI–

mobile learning 

menjadi tren riset 

masa depan. 



Hermia Anata Rahman¹, Muhammad Akhyar², Sukarmin³ 

Tracing Global Trends In Mobile Learning And The Transformation Of Vocational 

Education: A Systematic Review (2018–2025) 

 
314 

 

. 

Figure 2. Distribution of Publications (2018–2025) and Research Methods Used in Mobile Learning Studies 

 

Methodological Analysis of Mobile Learning Research in Vocational Education  

 

The analysis of twenty reviewed articles published between 2018 and 2025 reveals a rich methodological 

diversity, reflecting the increasingly systematic and evidence-based development of mobile learning research 

in vocational education. Overall, there is a strong tendency toward the use of Research and Development (R&D) 

and experimental approaches, indicating the dominance of the positivist paradigm in testing the effectiveness 

of learning technologies. Among the studies, eight employed R&D methods, six utilized experimental or quasi-

experimental designs, while the remaining ones adopted survey, mixed-methods, bibliometric, and secondary 

systematic review approaches. This pattern suggests that mobile learning research in vocational contexts has 

primarily focused on product innovation, effectiveness validation, and the identification of supporting and 

inhibiting factors in real-world implementation. 

The R&D approach emerged as the most dominant method due to its applicability and contextual relevance to 

the nature of vocational education, which emphasizes mastery of practical skills. Through stages such as needs 

analysis, design, development, testing, and revision, this approach enables researchers to produce learning 

media that are not only content-valid but also effective in improving students’ competencies. For instance, 

Rahman et al. (2018) and Kurniawan (2019) developed mobile-based learning tools focusing on automotive 

and fashion design learning through interactive digital simulations. Their findings showed significant 

improvements in students’ practical skills and creativity. Methodologically, these R&D-based studies 

commonly employed development models such as Borg & Gall or Alessi & Trollip, which emphasize empirical 

validation before large-scale implementation. This approach strengthens the role of mobile learning as a project-

based digital learning medium that aligns with the needs of the workforce. 

Meanwhile, experimental and quasi-experimental methods were used to examine causal relationships between 

mobile learning implementation and improvements in learning outcomes, motivation, and digital literacy 

among vocational students. Studies such as those by Kim and Park (2018) in South Korea and Setiawan and 

Sari (2021) in Indonesia demonstrated that the application of mobile learning improved learning outcomes by 

approximately 20–30% compared to conventional instruction. These studies typically measured dependent 

variables such as learning motivation, academic achievement, and student engagement using standardized 

instruments (e.g., Learning Motivation Scale or Digital Literacy Index). The experimental design provides high 

internal validity through control of confounding variables, although it often has limitations in terms of 

contextual generalizability. 

Survey and mixed-methods approaches were employed by researchers such as Alshammari (2021) and 

Adebayo et al. (2024) to explore perceptions, readiness, and barriers to implementing mobile learning in 

vocational education. These approaches position human factors—teachers, students, and institutions—as key 

components in the adoption of educational technology. The findings highlight that teachers’ digital readiness 

and institutional support are critical determinants of successful mobile learning implementation. By integrating 
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quantitative and qualitative data, mixed-methods designs provide a deeper understanding of how social, 

cultural, and economic contexts influence the effectiveness of digital learning. Methodologically, this approach 

extends the inquiry from simply asking “whether it is effective” to exploring “why and how mobile learning is 

effective.” 

In addition, recent studies such as Wang et al. (2023) and Chen et al. (2025) employed bibliometric and 

secondary systematic review methods. These approaches represent a new phase in the evolution of mobile 

learning research—shifting from empirical investigations toward meta-analytical synthesis and global 

knowledge integration. Through analyses across publication years, regions, and thematic areas, these studies 

identified a significant increase in publications following the COVID-19 pandemic, with the highest 

concentration observed in East and Southeast Asia. Bibliometric analyses have been instrumental in mapping 

the knowledge structure, identifying research clusters, and revealing underexplored topics, such as the 

integration of artificial intelligence (AI), augmented reality (AR), and digital project-based learning within 

vocational schools. This approach broadens the research scope from a micro-level (classroom practice) to a 

macro-level (global trends and educational policy perspectives). 

Overall, the methodological tendencies of mobile learning research in vocational education indicate a paradigm 

shift from traditional media development toward adaptive, interactive, and contextual digital learning 

frameworks. The combination of R&D, experimental, and mixed-methods approaches has proven to be the 

most effective in producing strong empirical evidence while simultaneously providing a pedagogical 

foundation for innovation that aligns with the characteristics of vocational learners. Meanwhile, the emergence 

of bibliometric and systematic review-based research signifies a reflective phase in which researchers not only 

develop learning media but also map research directions, gaps, and relevance to global digital education 

policies. 

Thus, these methodological trends illustrate the evolution of mobile learning research—from a practice-oriented 

focus toward the strengthening of theoretical and policy-based foundations for sustainable development in 

vocational education. The methodological findings not only portray the practical dynamics of mobile learning 

research but also broaden theoretical understanding of how research approaches can influence the direction of 

digital learning innovation in vocational education across different countries. 

Thematic Analysis and Technological Innovations in Mobile Learning for Vocational Education 

A systematic review of twenty international articles revealed that research on mobile learning in vocational 

education has not only increased in quantity but also demonstrated a diversification of themes, pedagogical 

approaches, and technological innovations. The main emerging trends include: (1) the development of project-

based learning media, (2) the implementation of gamification and microlearning strategies, (3) the integration 

of Augmented Reality (AR) and Artificial Intelligence (AI) technologies, and (4) the enhancement of digital 

literacy and readiness among both educators and learners. These four themes illustrate the transformation of 

mobile learning from a mere instructional aid into an adaptive, personalized, and experiential learning system 

aligned with the demands of Industry 4.0 and the competencies required in the twenty-first century. 

.  
Figure 3. Thematic Structure of Mobile Learning Research in Vocational Education (2018–2025) 

1. Project-Based Mobile Learning 

The Project-Based Learning (PjBL) approach has emerged as a dominant theme because it aligns with the 

characteristics of vocational education, which emphasizes the principles of learning by doing and mastery of 

practical skills. Studies by Kurniawan (2019) and Putri et al. (2024) indicate that mobile learning applications 

designed based on project-oriented frameworks assist students in developing fashion design skills, time 

management, team communication, and self-reflection. Theoretically, this model integrates Vygotsky’s social 
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constructivism—which emphasizes collaboration within authentic contexts—with Kolb’s experiential learning 

paradigm, wherein students learn through a cycle of experience, reflection, conceptualization, and 

experimentation. 

Project-based mobile applications function not only as practice tools but also as formative assessment media 

that encourage students to evaluate both the process and the outcomes of their work independently. This trend 

marks a shift from passive mobile learning toward a productive learning ecosystem, in which learners actively 

engage in creating tangible learning products. Moreover, this approach enhances the integration of soft skills 

(collaboration, responsibility, communication) with hard skills (technical proficiency), making it highly 

relevant to the demands of the modern workforce, which requires cross-competency integration. 

Recent studies also reveal that mobile learning not only fosters learner autonomy but also cultivates 

metacognitive and collaborative skills among vocational students. This approach becomes increasingly 

effective when combined with advanced technologies such as Augmented Reality (AR) and Artificial 

Intelligence (AI), which create immersive and adaptive learning experiences. For instance, the integration of 

AR into project-based learning helps students visualize and apply technical concepts more effectively (Liu & 

Cheng, 2025). Meanwhile, the utilization of AI in mobile learning environments enables automated feedback 

and personalized learning pathways tailored to students’ individual abilities (Alzahrani, 2024). Consequently, 

the implementation of mobile learning in vocational education is evolving toward a paradigm of intelligent 

learning that emphasizes creativity, adaptability, and digital collaboration. 

2. Gamification and Microlearning 

Gamification and microlearning represent two pedagogical innovations that embody motivational and adaptive 

strategies within mobile learning. Gamification, as demonstrated by Lee et al. (2022), enhances learning 

engagement through the incorporation of game elements such as points, levels, immediate feedback, and 

achievement badges. Psychologically, this strategy is grounded in Self-Determination Theory (Deci & Ryan, 

2000), which emphasizes the importance of intrinsic motivation fostered by autonomy, competence, and social 

relatedness. 

Meanwhile, microlearning focuses on delivering content in small, digestible units, consistent with the principles 

of Cognitive Load Theory (Sweller, 2011), which highlights the efficiency of information processing. Brown 

and Miller (2023) assert that bite-sized learning through mobile devices significantly improves the retention 

and transfer of technical knowledge. 

The combination of gamification and microlearning reflects a global research effort to respond to the learning 

preferences of the digital generation—learners who are more visual, fast-paced, and flexible—while 

simultaneously supporting the notion of lifelong learning. This dual strategy not only enhances engagement 

and cognitive efficiency but also establishes a scalable model for continuous professional development in 

vocational education. 

3. Integration of Augmented Reality (AR) and Artificial Intelligence (AI) 

Innovations based on Augmented Reality (AR) and Artificial Intelligence (AI) have increasingly gained 

attention between 2023 and 2025, marking a significant indicator of the evolution of mobile learning toward 

smart learning. Lee and Tan (2023) demonstrated that AR enriches learning experiences through three-

dimensional spatial visualization, which enhances conceptual understanding in design and technical domains. 

This technology extends the principle of situated learning—where learning occurs within authentic contexts—

into immersive digital environments. 

Meanwhile, Chen et al. (2025) highlighted the potential of AI in creating adaptive learning systems capable of 

adjusting task difficulty, providing automated feedback, and recommending content aligned with students’ 

cognitive profiles. This approach is grounded in adaptive learning systems theory (Brusilovsky, 2021), which 

leverages learning analytics to personalize the educational process. 

The integration of AR and AI not only enhances pedagogical effectiveness but also opens new opportunities 

for developing context-aware mobile learning environments in vocational fields such as automotive 

engineering, fashion design, and product design. These technologies collectively contribute to the emergence 

of intelligent, data-driven learning ecosystems that align with the demands of Industry 4.0 and the digital 

transformation of vocational education. 

4. Digital Literacy and Readiness 

Beyond technological innovation, issues of digital literacy and readiness constitute a critical dimension in the 

implementation of mobile learning. Alshammari (2021) and Adebayo et al. (2024) emphasized that the 

successful integration of technology largely depends on teachers’ digital competence and the readiness of 

institutional infrastructure. Teachers with higher levels of digital literacy are more capable of designing 

contextual, interactive, and 21st-century-skills-oriented mobile learning content. Conversely, low levels of 
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digital literacy among students—particularly in developing countries—often result in participation gaps and 

suboptimal use of educational technologies. 

From a global vocational education perspective, enhancing digital literacy goes beyond technical proficiency. 

It also encompasses critical awareness of digital ethics, data security, and online collaboration. Thus, digital 

literacy is positioned as a transversal competency that underpins the transformation of vocational learning 

toward an inclusive and sustainable educational ecosystem. 

Synthesis and Future Directions 

Overall, the thematic findings indicate that innovations in mobile learning within vocational education are 

moving toward more adaptive, collaborative, and contextual learning paradigms. The four major themes 

interact within a unified ecosystem: the project-based approach provides the framework for implementation; 

gamification and microlearning reinforce motivation and retention; AR and AI enable personalization and 

immersive experiences; while digital literacy serves as the foundational pillar ensuring the sustainability of 

technology integration.. 

 

 
 

Figure 4. Evolution of Vocational Mobile Learning Research (2018–2025) 

Thematic Evolution toward Smart Vocational Pedagogy 

This thematic evolution marks a paradigm shift from instructional technology toward smart vocational 

pedagogy, positioning technology not merely as a supportive tool but as a catalyst for pedagogical 

transformation. Its implications extend beyond the practical domain into theoretical discourse, where mobile 

learning research has begun to construct new conceptual frameworks explaining how digital technologies can 

shape vocational education that is responsive to industrial, social, and global demands. Thus, the thematic 

synthesis underscores that the future of vocational education lies in the intelligent integration of technological 

innovation with humanistic pedagogical approaches. 

Regional Analysis and Educational Policy in the Implementation of Mobile Learning for Vocational Education 

The implementation of mobile learning in vocational education reveals substantial regional variation, with a 

strong dominance from East and Southeast Asian countries. Based on the reviewed studies, approximately 70% 

of the research originates from Indonesia, China, South Korea, Taiwan, Vietnam, and Malaysia. This 

dominance is closely linked to strategic government policies across these regions that prioritize digitalization 

of education and transformation of vocational training systems as part of national development agendas. 

These initiatives are grounded in the Digital Competence Framework (UNESCO, 2021), which emphasizes 

four pillars: access, utilization, creation, and transformation of digital technologies in learning. The framework 

serves as both a policy and pedagogical reference that guides national efforts to equip vocational students with 

the competencies required for the digital economy and Industry 4.0. In many of these countries, mobile learning 

is integrated into vocational curricula through programs that promote blended learning models, industry 

partnerships, and upskilling for teachers. 

Empirical findings from studies in Indonesia and Malaysia (e.g., Setiawan & Sari, 2021; Rahman et al., 2023) 

demonstrate that supportive policy ecosystems—such as government grants for educational technology 

innovation and teacher digital training initiatives—significantly enhance the sustainability and scalability of 

mobile learning practices. Conversely, countries with limited infrastructure investment and digital literacy 

programs tend to face barriers related to access inequality and pedagogical adaptation. 

Hence, regional trends indicate that the success of mobile learning implementation in vocational contexts is not 

solely determined by technological advancement, but also by coherent policy alignment between education, 

industry, and digital innovation sectors. This alignment embodies the triple helix or pentahelix model of 

collaboration that links government, academia, industry, society, and technology providers in fostering 

inclusive and future-oriented vocational ecosystems. 
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Figure 5. Global Distribution of Vocational Mobile Learning Research by Region (2018–2025) 

 

1. East Asia: Technology Integration and Industry-Driven Research 

The East Asian region—particularly China and South Korea—demonstrates one of the most mature ecosystems 

of mobile learning in vocational education. This development is influenced by the combination of strong 

national policy support, robust digital infrastructure, and the synergistic collaboration between educational 

institutions, research centers, and industry. Zhang et al. (2019) and Kim & Park (2018) report that vocational 

institutions in these countries have integrated mobile-based learning management systems (LMS) with industry 

competency certification systems. 

Policies such as the China Vocational Education Development Plan (2020–2035) and the Korea Edutech 

Roadmap 2025 provide a solid foundation for digital vocational learning through dedicated research funding, 

big data integration, and the adoption of AI-driven assessment models. These initiatives exemplify an 

innovation-driven governance approach, in which governments act as facilitators of research and educational 

innovation rather than merely as regulators. Industrial participation—particularly from the manufacturing and 

information technology sectors—further reinforces the alignment between vocational learning outcomes and 

labor market demands. This integration ensures that mobile learning not only supports instructional delivery 

but also contributes to workforce readiness and national competitiveness in the era of digital transformation. 

2. Southeast Asia: Policy-Based Digitalization of Vocational Education 

Southeast Asia—especially Indonesia and Malaysia—plays a pivotal role in advancing mobile learning in 

vocational education, primarily through national strategies for educational transformation. In Indonesia, 

initiatives such as SMK Centers of Excellence (SMK Pusat Keunggulan), the Link and Match Program, and 

the Merdeka Curriculum for Vocational Education launched by the Ministry of Education, Culture, Research, 

and Technology (Kemendikbudristek) emphasize the integration of digital technology across all aspects of 

vocational learning. Studies by Kurniawan (2019) and Rahman et al. (2022) demonstrate that the development 

of Smart Apps Creator (SAC)-based learning media aligns with these policies by enhancing students’ digital 

competencies and promoting autonomous learning in vocational schools. 

Malaysia adopts a similar approach through the Malaysia Education Blueprint (2015–2025), which highlights 

the digitalization of polytechnic curricula and the integration of blended mobile pedagogy. The policy approach 

across this region reflects a policy-alignment governance model—characterized by vertical collaboration 

among central governments, educational institutions, and industry partners. As a result, there has been 
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accelerated adoption of project-based mobile learning and increased teacher readiness to design contextually 

relevant digital instruction aligned with labor market requirements. 

3. Europe and the Middle East: Pedagogical Approaches and Human Resource Readiness 

In contrast to Asia, Europe and the Middle East exhibit a more reflective orientation in their research on mobile 

learning—focusing on pedagogical refinement and educator readiness rather than technological innovation 

alone. Brown and Miller (2023) in the United Kingdom emphasize the use of microlearning and modular 

content delivery as solutions for promoting flexible and self-directed learning. Meanwhile, Alshammari (2021) 

in Saudi Arabia examines the readiness of vocational teachers to adapt to digital transformation within technical 

education institutions. 

Policies across these regions prioritize human-centric digital education, emphasizing professional teacher 

development, data protection, and digital ethics. For instance, the European Framework for the Digital 

Competence of Educators (DigCompEdu) underscores the importance of strengthening educators’ 

competencies in designing technology-enhanced learning environments. Consequently, the policy focus is not 

primarily on developing new applications, but rather on improving pedagogical quality and integrating effective 

instructional design into teaching practice. 

This approach is grounded in the principles of digital andragogy, which position teachers as adaptive facilitators 

who guide learners through interactive, reflective, and student-centered digital learning experiences. Such a 

model highlights that successful digital transformation in vocational education depends as much on human 

capital development and pedagogical innovation as on technological advancement. 

4. Africa: Infrastructure Challenges and Digital Equity 

African countries—such as Nigeria (Adebayo et al., 2024)—have begun introducing mobile learning initiatives 

into vocational education, yet face fundamental challenges related to infrastructure limitations, internet 

accessibility, and digital literacy gaps. Governments and institutions across the region have sought to address 

these inequalities through the use of Open Educational Resources (OER) and partnerships with international 

development agencies. This approach aligns with the principle of equity in digital education, emphasizing equal 

access to learning opportunities for all students regardless of socioeconomic background. 

Although still at an early stage, the emergence of mobile OER initiatives and low-tech innovation programs 

signifies a growing regional awareness of the need to expand digital participation. Supported by global 

organizations such as UNESCO and the World Bank, Africa holds the potential to develop a model of frugal 

innovation in vocational education—emphasizing simple yet high-impact technological solutions tailored to 

resource-constrained contexts. 

This frugal innovation perspective reframes mobile learning not as a product of technological abundance, but 

as a creative adaptation to scarcity—demonstrating how inclusive and sustainable approaches can empower 

vocational learners even in digitally underserved regions. 

5. Regional Synthesis and Global Policy Implications 

Regional disparities in research and implementation of mobile learning in vocational education reflect the 

persistence of a digital divide and variations in policy readiness across countries. Nations with adequate 

infrastructure, strong research investment, and well-aligned educational policies tend to integrate mobile 

learning more systematically and sustainably. Conversely, developing countries such as Indonesia hold a 

strategic position as emerging hubs of digital education, supported by large demographic potential and 

increasingly progressive educational policies. 

From a global policy perspective, strengthening mobile learning in vocational education requires the adoption 

of a collaborative governance framework based on the pentahelix model, which involves academia, 

government, industry, communities, and media. Cross-sector collaboration serves as the key driver for 

accelerating digital curriculum innovation, enhancing teachers’ digital competence, and utilizing research 

outputs as the foundation for evidence-based policymaking. 

Furthermore, aligning national strategies with international frameworks—such as the UNESCO Digital 

Learning Strategy (2021) and the OECD Skills Outlook (2023)—can reinforce national policy directions to 

remain consistent with the global digital transformation agenda. Thus, the implementation of vocational mobile 

learning should not merely be viewed as a technological issue, but as a strategic approach to knowledge-based 

human development. Future educational policies should emphasize synergy across stakeholders and regions to 

foster an inclusive, adaptive, and sustainable digital learning ecosystem. 
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2. Research Trend Analysis 

a. Distribution by Year and Country 

Based on the analysis of twenty selected journal articles, the distribution of research publications on mobile 

learning in vocational education demonstrates a significant upward trend from 2020 to 2024. This surge 

coincides not only with the acceleration of educational digitalization triggered by the COVID-19 pandemic but 

also reflects a global paradigm shift from conventional face-to-face learning systems toward a flexible, 

adaptive, and technology-oriented digital learning ecosystem. 

Temporally, the period between 2018 and 2019 was characterized by exploratory studies focusing on the initial 

development of mobile-based instructional media. The subsequent phase, spanning 2020–2022, marked a 

methodological expansion emphasizing learning effectiveness, student engagement, and teachers’ readiness to 

integrate digital technologies into instruction. Meanwhile, the 2023–2025 period reveals a more advanced 

research orientation through the integration of cutting-edge technologies such as Artificial Intelligence (AI), 

Augmented Reality (AR), and adaptive as well as personalized learning approaches. 

Geographically, research is predominantly concentrated in Asia (around 70%), particularly in Indonesia, China, 

South Korea, Taiwan, Vietnam, and Malaysia. This dominance can be explained by three main factors. First, 

strong policy orientations toward vocational education—East and Southeast Asian countries have actively 

implemented national strategies promoting the digitalization of vocational education, such as China’s Education 

Informatization 2.0, the Korea Smart Education Strategy, and Indonesia’s SMK Centers of Excellence program. 

Second, the region’s high digital infrastructure readiness and pervasive mobile learning culture have facilitated 

wider acceptance of mobile learning in educational contexts. Third, the synergistic collaboration between 

universities and industries, often supported by government initiatives, has accelerated the development of 

educational innovations and technology-based teaching practices. 

Conversely, Europe and the Middle East demonstrate a smaller proportion of research contributions but exhibit 

greater conceptual depth. Studies from the United Kingdom (Brown & Miller, 2023) and Saudi Arabia 

(Alshammari, 2021) primarily focus on the development of pedagogical models and teacher training within the 

context of digital transformation. This indicates that research in developed regions tends to be more reflective 

and theoretical, emphasizing instructional design, the quality of digital interaction, and teachers’ technological 

literacy. Meanwhile, the African region has only recently begun to show participation in vocational mobile 

learning research (Adebayo et al., 2024), with key challenges revolving around infrastructure disparities and 

limited access to digital resources. 

From a global perspective, this geographical distribution underscores a persistent research gap influenced by 

varying levels of economic development, national policy priorities, and access to digital technologies. Asia has 

emerged as the center of mobile learning innovation due to its demographic pressure—characterized by a large 

productive-age population—and strong policy initiatives toward education transformation aligned with 

Industry 4.0. In contrast, European and Middle Eastern countries have concentrated on teacher capacity 

development and ethical policies for technology use, while African nations are transitioning toward technology 

adoption within resource-constrained contexts. 

Methodologically, this distribution pattern reflects an adaptive evolution of research that aligns with each 

region’s social and policy contexts. Mobile learning studies in Asia tend to be pragmatic, outcome-oriented, 

and focused on direct application in vocational schools, whereas European research is more theoretical and 

pedagogically model-driven. This indicates an epistemological differentiation between practice-based research 

and reflective-based research traditions. 

Therefore, the analysis of publication distribution across years and countries not only illustrates the quantitative 

growth of studies but also highlights the global evolution of research directions—from an initial focus on media 

development toward an ecosystemic approach. This approach views mobile learning as an integral component 

of a broader ecosystem encompassing policy, learning culture, and technological readiness. Such a trend 

signifies a crucial paradigm shift toward smart vocational learning, in which technology, policy, and pedagogy 

converge within a sustainable digital skills development framework. 

b. Research Methods Employed 

The review of twenty selected articles reveals that the most dominant research methods in mobile learning 

studies within vocational education are Research and Development (R&D) and experimental designs, each 

accounting for approximately 40% of the total publications. The dominance of these two methods reflects the 

distinctive nature of vocational education, which emphasizes practical application and mastery of concrete 

skills. The R&D approach focuses on the process of developing and validating mobile-based learning products, 

while experimental methods aim to empirically test the effectiveness of technological interventions on learning 

outcomes, motivation, and students’ digital competencies. 
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Epistemologically, the R&D method represents the design-based research (DBR) paradigm, in which research 

not only generates new knowledge but also produces instructional innovations applicable in real-world 

contexts. Studies such as Rahman et al. (2018), Kurniawan (2019), and Rahman et al. (2022) demonstrate how 

R&D is used to design learning applications based on Smart Apps Creator (SAC) and Android platforms, which 

are subsequently validated through expert reviews, limited trials, and field implementations. This approach 

aligns with constructive alignment principles (Biggs, 2014), emphasizing the coherence between learning 

objectives, instructional activities, and assessment. Hence, R&D serves as a strong foundation for developing 

contextual and effective learning media in vocational settings. 

Meanwhile, experimental and quasi-experimental methods are employed to measure the impact of mobile 

learning on learning outcomes, motivation, collaboration, and students’ critical thinking abilities. Studies such 

as Kim & Park (2018) and Setiawan & Sari (2021) indicate that the use of mobile learning can improve student 

performance by 20–30% compared to conventional instruction. The experimental approach provides high 

internal validity due to its ability to control confounding variables, allowing the results to serve as robust 

empirical evidence for digital education policymaking. However, its external validity depends on how well the 

research design represents the diverse geographical and social contexts of vocational schools. 

In addition to these two dominant methods, approximately 15% of the studies adopt mixed-methods and survey 

approaches, which serve to bridge the gap between quantitative and qualitative paradigms. The mixed-methods 

design enables researchers not only to measure phenomena but also to explore the social, psychological, and 

cultural contexts influencing mobile learning implementation. For instance, Alshammari (2021) and Adebayo 

et al. (2024) employed a combination of quantitative surveys and qualitative interviews to assess teachers’ and 

students’ readiness for digital learning. This approach strengthens construct validity through data triangulation 

and offers a holistic understanding of the challenges surrounding mobile learning implementation in developing 

countries. 

Between 2023 and 2025, a new methodological tendency has emerged in mobile learning research—namely, 

the increasing use of bibliometric analysis and secondary systematic literature reviews (SLR). This shift 

represents a reflective phase in the evolution of the field, in which researchers are no longer focused solely on 

developing learning products or testing instructional effectiveness but are also synthesizing and mapping global 

knowledge structures. Studies by Wang et al. (2023) and Chen et al. (2025) employed bibliometric methods to 

map publication trends, dominant keywords, and collaboration networks among scholars in vocational mobile 

learning. Their findings indicate a significant post-pandemic increase in research output and a thematic shift 

toward the integration of Artificial Intelligence (AI) and adaptive learning. Bibliometric and SLR approaches 

thus expand the scope of inquiry from the micro level to the macro level, playing a crucial role in identifying 

research gaps and informing global educational policy directions. 

Methodologically, this evolution signifies a transition from interventional paradigms to analytical and reflective 

paradigms, wherein research is not limited to product development but also aims to understand the systemic 

dynamics of the digital education ecosystem. The continued dominance of R&D and experimental studies 

reflects a strong commitment to practical innovation and field implementation, while the rise of bibliometric 

and SLR approaches marks the maturation of vocational mobile learning research as an independent and 

consolidated scientific discipline. Together, these diverse methodologies create a triangulated research 

framework that not only measures effectiveness but also reveals the social, pedagogical, and policy dynamics 

underpinning technology integration in vocational education. 

Consequently, future research directions should aim to integrate the methodological strengths of each approach: 

the empirical validity of experimental designs, the practical relevance of R&D, the contextual depth of mixed 

methods, and the global perspective of bibliometric analyses. The integration of these four methodological 

dimensions will enhance the overall rigor and sustainability of mobile learning research, establishing it as a 

robust scientific foundation for evidence-based educational innovation and vocational pedagogy development. 

c. Research Focus and Themes 

A thematic analysis of the twenty reviewed articles reveals four major foci in mobile learning research within 

vocational education. These themes not only illustrate the diversity of topics explored but also reflect the 

epistemological evolution of the field—from media development approaches toward the integration of adaptive 

technology, digital pedagogy, and human resource readiness. 

1. Development of Project-Based and Interactive Mobile Learning Media 

The most dominant theme concerns the development of project-based (Project-Based Learning/PjBL) and 

interactive mobile learning media. Studies by Kurniawan (2019), Rahman et al. (2022), and Putri et al. (2024) 

demonstrate that mobile learning designed through project-based approaches, using platforms such as Smart 

Apps Creator (SAC) and Android Studio, can effectively enhance creativity, design skills, and collaboration 

among vocational students. 
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This approach is grounded in Vygotsky’s social constructivism theory and Kolb’s experiential learning model, 

both of which emphasize authentic, collaborative learning experiences (learning by doing). In this paradigm, 

mobile learning is no longer viewed as a passive medium but as a learning ecosystem that facilitates exploration, 

collaboration, and self-reflection. Pedagogically, this direction signifies a transformation from a teacher-

centered paradigm toward student-driven digital pedagogy, aligning more closely with the competencies and 

characteristics of 21st-century vocational education. 

2. Evaluating the Impact of Mobile Learning on Learning Outcomes, Motivation, and Digital Skills 

The second theme highlights the evaluative and empirical dimensions of mobile learning research, focusing on 

the impact of its implementation on learning outcomes, motivation, and students’ digital literacy. Studies by 

Kim and Park (2018), Setiawan and Sari (2021), and Brown and Miller (2023) demonstrate significant 

improvements in academic achievement and student engagement when using mobile-based learning 

applications compared to conventional instructional methods. 

From a theoretical standpoint, this body of research is grounded in the Self-Determination Theory (Deci & 

Ryan, 2000), which explains how autonomy, competence, and relatedness act as core drivers of learning 

motivation within digital environments. Moreover, the enhancement of students’ digital skills aligns with the 

UNESCO Digital Literacy Competence Framework (2021), encompassing dimensions of access, analysis, 

collaboration, and digital creation. 

Methodologically, most studies under this theme employ quasi-experimental designs to examine causal 

relationships between mobile learning use and improvements in academic performance. The findings contribute 

to the growing empirical understanding that mobile learning functions not merely as a supportive instructional 

tool but as a pedagogical mediator that fosters intrinsic motivation and reflective learning among vocational 

students. 

3. Teacher and Student Readiness for Mobile Learning in Vocational Education 

The third theme emphasizes digital readiness and technological literacy among teachers and students as key 

determinants of successful mobile learning implementation. Research by Alshammari (2021) and Adebayo et 

al. (2024) found that teachers’ levels of digital pedagogical competence and technological literacy are directly 

correlated with the success of mobile learning integration in vocational classrooms. 

Digital readiness encompasses not only technical proficiency in using applications but also awareness of digital 

ethics, online learning management, and pedagogical adaptation. The TPACK model (Technological 

Pedagogical Content Knowledge) serves as the dominant analytical framework in this line of research, 

highlighting the integration of technology, pedagogy, and vocational content knowledge. 

Furthermore, these studies underscore the importance of continuous professional development and institutional 

support to ensure sustainable technology integration in vocational schools. On the learners’ side, higher levels 

of digital literacy foster self-directed learning and problem-solving skills, which are critical competencies for 

vocational education in the Industry 4.0 era. 

4. Integration of Mobile Learning with Emerging Technologies (AI, AR, and Microlearning) 

The fourth theme signifies an innovation phase characterized by the integration of advanced technologies into 

mobile learning design. Studies by Lee and Tan (2023) and Chen et al. (2025) demonstrate that Augmented 

Reality (AR) enhances students’ spatial understanding and visual–spatial skills, while the application of 

Artificial Intelligence (AI) facilitates the creation of adaptive learning systems that dynamically adjust content 

and difficulty levels according to learners’ profiles. 

Conceptually, this theme is grounded in the adaptive learning system theory (Brusilovsky, 2021) and context-

aware learning frameworks, emphasizing the technology’s ability to recognize learners’ needs in real time. In 

parallel, the incorporation of microlearning reinforces the Cognitive Load Theory (Sweller, 2011) by 

segmenting instructional content into smaller, digestible units—thereby enhancing retention, focus, and 

learning flexibility. 

This trend toward integrating intelligent technologies reflects a mature stage in mobile learning research, where 

the focus has shifted beyond instructional utility to the creation of smart learning environments. In vocational 

education, such models open opportunities to design personalized, efficient, and workplace-relevant learning 

experiences, aligning education with the evolving demands of modern industries. 

Thematic Synthesis and Future Research Directions 
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The four identified themes are interrelated and collectively form a holistic ecosystem of mobile learning 

research. Media development serves as the foundation for innovation; impact evaluation provides empirical 

validation; digital readiness ensures sustainability; and technological integration expands the pedagogical 

frontier. Conceptually, this evolution marks a paradigm shift from “technology as a tool” to “technology as a 

learning partner,” where digital systems actively co-construct vocational learning experiences. 

For future directions, vocational mobile learning research should emphasize collaborative and analytical 

dimensions, such as employing learning analytics to monitor student progress and inform instructional 

decisions. Furthermore, integrating principles of sustainability and equity into educational technology 

development is essential to ensure inclusive access and long-term social impact. Consequently, mobile learning 

should not only enhance instructional effectiveness but also serve as a driver of social transformation through 

equitable access to digital vocational education. 

d. General Findings and Implications 

Overall, the synthesis of the twenty analyzed articles reveals that the implementation of mobile learning in 

vocational education has produced a significant positive impact on students’ learning outcomes, digital skills, 

and engagement. Mobile learning has proven effective in transforming the learning paradigm from an 

instructional and teacher-centered approach into a participatory and contextual learning model. This 

transformation aligns with the competency-based nature of vocational education, which emphasizes the 

integration of knowledge, attitudes, and skills. 

 

Figure 6. Comparison of Learning Outcomes and Motivation between Conventional and Mobile Learning 

Approaches 

The positive outcomes can be explained through three core dimensions—cognitive, affective, and 

psychomotor—which collectively shape holistic vocational competence. 

Cognitive Dimension: Mobile learning enhances students’ understanding and problem-solving abilities by 

providing interactive, real-time, and contextualized access to learning resources. Studies such as Kim and Park 

(2018) and Wang et al. (2023) reported improvements of up to 25–30% in academic performance compared to 

conventional methods, indicating the strong potential of mobile-based learning environments to foster higher-

order thinking. 

Affective Dimension: The use of mobile applications has been shown to increase student motivation and 

learning autonomy, consistent with Self-Determination Theory (Deci & Ryan, 2000). Learners perceive greater 

ownership over their learning process, which enhances engagement, persistence, and collaborative learning 

behavior. 

Psychomotor Dimension: In vocational contexts, mobile learning supports the acquisition and refinement of 

technical skills through simulations, interactive tutorials, and project-based tasks. Studies such as Rahman et 

al. (2022) and Putri et al. (2024) demonstrate that mobile-assisted learning facilitates practical skill mastery—

such as design, measurement, and fabrication—by allowing learners to visualize and rehearse procedures 

digitally before hands-on application. 

From an institutional perspective, these findings imply that mobile learning serves not merely as an instructional 

aid but as an ecosystem for digital transformation in vocational education. It encourages teachers to adopt 

blended pedagogies, stimulates digital literacy among students, and promotes data-driven educational decision-

making. Furthermore, the integration of AI, AR, and analytics tools indicates the emergence of a smart 

vocational learning framework, where personalized feedback and adaptive instruction become central 

components of teaching innovation. 
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In summary, mobile learning in vocational education represents a synergistic intersection of technology, 

pedagogy, and industry relevance. Its effective adoption not only enhances students’ learning outcomes but 

also contributes to the broader goal of preparing a digitally competent workforce ready to face the challenges 

of the Fourth Industrial Revolution.. 

Implementation Challenges 

Despite its significant benefits, the implementation of mobile learning in vocational education continues to face 

considerable challenges, particularly in developing countries. 

First, the digital infrastructure gap remains a major barrier. Unequal access to the internet, limited availability 

of mobile devices, and high operational costs hinder the equitable adoption of mobile-based learning. Second, 

digital literacy among teachers and students varies widely, requiring continuous professional development 

programs to strengthen teachers’ digital pedagogical competence and students’ technological adaptability. 

Third, institutional and policy support is often inconsistent, especially in terms of resource allocation, online 

learning management, and curriculum integration aligned with technological advancement. 

These issues reflect a persistent digital divide—not only technological but also structural and cultural. As 

emphasized by UNESCO (2021), the success of digital transformation in education depends not merely on the 

adoption of technology, but also on policy readiness, teacher capacity, and institutional resilience. Thus, a 

systemic approach is essential to ensure that mobile learning innovations are implemented equitably, 

effectively, and sustainably across diverse vocational education contexts. 

Such an approach requires multi-stakeholder collaboration involving governments, industry, educational 

institutions, and communities to bridge technological disparities and strengthen human resource capacity. 

Ultimately, overcoming these challenges will determine whether mobile learning can serve not only as a 

pedagogical innovation but also as a strategic instrument for achieving inclusive and future-ready vocational 

education. 

Policy Directions and Implications 

Future trends indicate a significant shift in research focus toward the integration of mobile learning with 

intelligent technologies and project-based pedagogical approaches, aligning with the demands of Industry 4.0 

and Society 5.0. The incorporation of Artificial Intelligence (AI), Augmented Reality (AR), gamification, and 

microlearning enriches learning experiences by making them more adaptive, personalized, and data-driven. 

The implications of these findings can be categorized into four key levels: 

a. For vocational students, mobile learning enhances self-regulated learning, strengthens digital 

competencies, and improves work-readiness skills, preparing learners to adapt to the evolving digital 

labor market. 

b. For teachers and educational institutions, this research underscores the importance of continuous digital 

pedagogy training and the integration of mobile learning within project-based curricula and authentic 

assessment frameworks. 

c. For policymakers, there is an urgent need for a long-term strategy grounded in collaborative governance 

through the pentahelix model—involving government, academia, industry, communities, and media—to 

build a sustainable digital education ecosystem. 

d. For researchers, the findings open new pathways for interdisciplinary studies, combining learning 

analytics, AI-based assessment, and adaptive design approaches within vocational education contexts. 

In sum, the results reaffirm that mobile learning has evolved from a technological innovation into a national 

educational strategy oriented toward developing digital competencies and industry relevance. Its practical 

implications demand synergy among technological innovation, pedagogy, and public policy to ensure that the 

transformation of vocational education is not only technologically adaptive but also socially inclusive and 

sustainably transformative. 

CONCLUSION 

The systematic review of twenty international articles published between 2018 and 2025 reveals that 

mobile learning has emerged as a major trend in the transformation of vocational education in the 

digital era. The implementation of mobile technologies in vocational education has proven effective 

in enhancing learning outcomes, digital skills, motivation, and student engagement. Furthermore, 

research trends indicate that Asian countries—particularly Indonesia, China, South Korea, and 
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Taiwan—are the leading contributors to the development and implementation of mobile learning in 

vocational education. 

 

Figure 7. Technology–Pedagogy–Policy Triad in Vocational Mobile Learning 

As summarized in Figure 7, the interaction between technology, pedagogy, and policy constitutes 

the core framework that underpins effective mobile learning practices in vocational education. 

Methodologically, the most dominant research approaches identified are Research and Development 

(R&D) and experimental studies, with major themes encompassing project-based mobile media 

development, digital technology integration in skill-oriented learning, and the enhancement of 

teachers’ and students’ digital literacy. 

Since 2023, a new research trend has emerged—emphasizing the integration of mobile learning with 

artificial intelligence (AI), augmented reality (AR), and gamification technologies, which 

collectively strengthen the trajectory of future vocational education innovation. Despite the 

numerous benefits reported, several challenges remain, including infrastructure limitations, educator 

readiness, and digital literacy disparities across regions. Hence, continuous educational policy 

support and capacity-building programs are essential to ensure equitable and sustainable 

implementation of mobile learning across vocational institutions. 

Overall, this review provides a comprehensive scientific mapping of the direction and evolution of 

mobile learning research within vocational education. The findings serve as a valuable reference for 

researchers, educators, and policy makers in formulating digital learning strategies aligned with 

industry needs and the characteristics of contemporary learners. Future research is recommended to 

further explore the integration of mobile learning with project-based and adaptive learning models, 

aiming to strengthen the development of 21st-century vocational skills. 

Theoretically, this study reinforces the conceptual foundation of digital learning effectiveness in 

vocational contexts, while practically offering strategic directions for the advancement of 

technology-based media, curricula, and education policies in the era of Industry 4.0. Future research 

may extend this review through bibliometric analysis across broader databases or focusing on AI-

based vocational learning. 
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