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ABSTRACT 

The rapid evolution of artificial intelligence (AI) has the potential to revolutionize vocational training programs by 

enhancing skill development and employability. This research explores the integration of As technological advancements 

accelerate, artificial intelligence (AI) is increasingly recognized for its transformative potential in vocational education 

and training (VET). This research explores how AI-driven technologies can be implemented within VET programs to 

enhance skill development and boost employability across diverse sectors. By employing AI-powered tools such as 

adaptive learning platforms, personalized skill development pathways, and real-time feedback mechanisms, this study 

aims to assess the impact of AI on learners’ engagement, retention, and overall competency acquisition. 

Furthermore, the research evaluates how AI can streamline the alignment between training programs and the dynamic 

needs of modern industries. With automation rapidly reshaping labor markets, AI can help predict future skill demands 

and ensure that vocational training remains responsive and future-proof. Additionally, the study investigates how AI can 

support inclusivity, allowing learners from diverse backgrounds to access high-quality, personalized education while 

overcoming the digital divide. 

The findings are expected to demonstrate that AI-powered vocational training can significantly improve job readiness, 

particularly by developing the advanced technical, digital, and cognitive skills required in the AI-driven economy. This 

research contributes to the growing body of literature on AI in education and offers practical recommendations for 

policymakers and educators to optimize vocational training systems for the future of work 

 

KEYWORDS: Artificial Intelligence, Vocational training, Skill Development, Employability. 

 

1. INTRODUCTION  

Technological advancements, particularly Artificial Intelligence (AI), are reshaping industries and the labor 

market, necessitating an adaptation in vocational training programs. As industries become increasingly tech 

driven, there is a growing demand for workers skilled in new technologies, problem-solving, and continuous 

learning. Vocational education, traditionally focused on providing practical skills, must evolve to meet the 

demands of an AI-centric world. Traditional training methods, while effective in offering hands-on experience, 

often struggle to keep pace with fast-evolving industries and emerging technologies, leaving gaps in skill 

development. However, AI presents an opportunity to modernize vocational training, making it more adaptable, 

efficient, and tailored to both learners’ needs and industry demands by personalizing learning, automating 

assessments, and optimizing educational processes., 

 

JEL categories : Industrial Organization (L), Business Administration & Business Economics (M), Economic 

Development Innovation Technological change & Growth (O) 

 

1.1 Artificial Intelligence and Its Potential in Vocational Training 
AI technologies like machine learning (ML), natural language processing (NLP), intelligent tutoring systems, and robotics 

are transforming vocational education by personalizing learning and enhancing communication with digital tools. These 

innovations bridge the gap between classroom training and industry needs, aligning content with the evolving job market 

and providing real-time feedback. AI also enables on-demand, self-paced learning, improving accessibility, especially in 

regions with limited vocational education resources. 
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1.2 Improved Learning Outcomes and Enhanced Employability 
AI integration in vocational training enhances learning quality and employability by personalizing content to match 

students' needs and tracking their progress in real-time. Automation of tasks like grading allows instructors to focus on 

individualized guidance, while AI's scalability enables quality education to reach more learners without extra resources. 

By aligning training with in-demand job skills and providing real-world simulations, AI improves both technical and soft 

skills, boosting employability. 

 

1.3 The Role of AI in Addressing Skill Gaps 
A key challenge in vocational training is the gap between workers' skills and industry needs, with technology advancing 

faster than traditional methods. AI addresses this by updating curricula based on industry trends and using data analytics 

to predict future skill requirements. AI-powered assessments also evaluate key skills, enabling targeted interventions and 

helping create a more adaptable workforce for the digital economy. 

 

2.RESEARCH OBJECTIVES 

• Investigate how AI-driven personalized learning tools enhance skill acquisition and 

engagement in vocational training programs. 

• Explore the role of AI in aligning vocational training curricula with dynamic labor market 

demands, ensuring relevance and effectiveness. 

• Assess the challenges and barriers to AI integration in vocational training, including issues of 

accessibility, ethical considerations, and institutional readiness. 

 

3. SECONDARY LITERATURE REVIEW 

S.No. Source Year Key Findings 

1 

Gulati, P et. al  2025 

This study analyzed how Generative AI adoption reshaped skill demands in 

the workforce. It is found out that roles utilizing GenAI tools require 36.7% 

higher cognitive skills, and post-ChatGPT launch, there's a 5.2% increase in 

demand for social skills, indicating a hierarchy of skills in organizations 

with GenAI adoption. 

2 

Savelka, J. et. al  2025 

This paper presented the first four years of the AI Technicians program, a 

collaboration between the U.S. Army's AI Integration Center and Carnegie 

Mellon University. It highlighted the necessity of ongoing training updates 

to keep pace with rapid AI adoption and the importance of collaboration 

among stakeholders to develop and maintain effective training programs 

3 

World Economic 

Forum  
2025 

This study focussed on AI’s role in reshaping lifelong learning and career 

transitions, emphasizing the importance of reskilling and upskilling to help 

workers adapt to technological changes. 

4 

Ejjami, R. et. al 2024 

This integrative literature review examined AI's influence on vocational 

training, focusing on unequal access to AI-powered resources and the 

resulting educational inequities. It emphasized the need for strategic 

investments and policy-making to improve vocational training programs 

and prepare students for the evolving job market. 

5 

The Times 2024 

This article discussed AI's potential to revolutionize careers advice, offering 

personalized career pathways, CV writing, and interview preparation. It 

highlighted AI's role in providing equitable access to resources, especially 

amid reduced funding in traditional careers advice services 

6 

Brighteye Ventures 2024 

Discussed how AI startups are revolutionizing vocational education by 

delivering customized training solutions that meet industry-specific needs 

and improve skill acquisition outcomes. 

7 

Graide  2024 

Explored how AI in vocational education automates administrative tasks, 

personalizes learning, and provides real-time feedback, enhancing 

educational efficiency and outcomes. 

8 

Khare & Soni  2024 

Explored AI’s potential in offering individualized skill-building pathways 

in vocational education, ensuring that learners gain competencies in line 

with real-world job market demands. 
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9 

IJFMR Review 2024 

Discussed how AI in vocational training aids in continuous curriculum 

alignment with industry standards, ensuring training remains relevant in 

rapidly changing fields. 

10 

IJFMR Review 2024 

Explored AI’s impact on employability by aligning curricula with labor 

market demands, emphasizing AI-driven insights for relevant vocational 

programs & high-demand skills. 

11 

IJFMR Review 2024 

Underscored AI’s ability to dynamically adjust training content based on real-

time market data, aligning vocational training with evolving job market 

needs. 

12 

IJFMR Review 2024 
Focused on the challenges of ensuring equitable AI access, stressing the need 

for vocational institutions to address the digital divide for fair AI access. 

13 

UNESCO Report 2024 

Highlighted AI’s potential to empower technical training by delivering 

tailored, adaptive content and enhancing student learning through continuous 

feedback. 

14 

MDPI Systematic 

Review 
2024 

Examined AI’s transformative influence across sectors, stressing 

adaptability, continuous upskilling, and ethical AI integration for a balanced 

workforce. 

15 

MDPI Review 2024 

Discussed how AI in vocational training addresses skill shortages, enhances 

job readiness, and supports lifelong learning through adaptive skill 

development. 

16 

Santosa et al. 

(JOVES) 
2023 

Investigated AI-powered virtual labs, such as the Virtual Compression 

Testing Machine, enabling practical learning through simulations, especially 

for remote environments. 

17 

Wang et al. (JOVES) 2023 

Reviewed the efficacy of AI-enhanced training simulations, indicating AI 

tools improve skill acquisition rates in technical fields by simulating real-

world tasks. 

18 
Rosyadi et al. (2023) 2023 

Reported AI’s adaptive capacity in vocational training, ensuring customized 

learning experiences for relevant, job-ready skills. 

19 

Mena-Guacas et al. 

(2022) 
2022 

Emphasized collaborative AI-powered tools for team-based learning, 

enhancing soft skills, adaptability, problem-solving—crucial for vocational 

education & employability. 

20 
Springer Systematic 

Review 
2022 

Explored ethical implications of AI in education, focusing on data privacy 

and algorithmic bias for fair AI integration in vocational programs. 

21 
Chen (2022) 2022 

Investigated interactive AI learning systems that foster self-paced learning, 

promoting independence and adaptability among vocational students. 

22 

Myllykoski-Laine et 

al. (2022) 
2022 

Analyzed AI’s role in fostering self-directed learning and adaptability in 

vocational education, skills essential for employability in tech-driven 

industries. 

23 
Avery et al. (2022) 2022 

Noted the importance of blended AI approaches in health and technical 

sectors to enhance firsthand skills training, particularly in practical fields. 

24 

Mena-Guacas et al. 

(2022) 
2022 

Reviewed collaborative learning strategies enabled by AI, fostering 

teamwork, adaptability, and critical thinking—skills essential in vocational 

contexts. 

25 

Yao (2022) 2022 

Highlighted how AI-driven multimedia systems in vocational settings 

enhance practical learning with self-assessment tools, aiding in skill mastery 

and job readiness. 

26 

UNESCO-UNEVOC 

(2021) 
2021 

Discussed AI’s potential to reshape vocational education with adaptive 

learning tools, addressing ethical concerns like data privacy and AI bias in 

TVET. 
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27 
Hassan et al. (2021) 2021 

Explored ICT and AI in TVET, noting barriers to implementation such as 

infrastructure gaps and faculty training needs to leverage AI in teaching. 

28 

UNEVOC’s Policy 

Recommendations 
2021 

Stressed the importance of forward-thinking governance for integrating AI in 

vocational training, promoting educational fairness and addressing skill 

needs. 

29 

ERIC Report 

(UNESCO-

UNEVOC, 2021) 

2021 
Highlighted that AI-driven adaptive learning solutions enhance engagement 

and retention, crucial for skill-based learning by providing targeted feedback. 

30 

Infante et al. (2021) 2021 

Showed that virtual AI environments in vocational training improve 

flexibility, engagement, and support for practical skill acquisition in various 

fields. 

31 

Nelwati et al. (2020) 2020 

Demonstrated how AI-enabled peer learning can build professional 

competence in vocational trainees, emphasizing collaborative learning 

environments. 

 

4. RESEARCH METHODOLOGY  
Bibliometrics is the study of academic work distribution patterns on a specific topic using quantitative techniques (L, 

George, & P.S, 2023). It has gained significance for providing comprehensive insights into a subject, highlighting 

historical developments, recent contributions, and future research directions (Donthu, Kumar, & Mukherjee, 2021; 

Hashem et al., 2023). This study uses bibliometric analysis, which is essential for literature reviews to evaluate the impact 

of published works. It helps identify trends, patterns, and collaborations in a field, offering a clearer understanding of its 

evolution (Donthu & Gustafsson, 2020). 

 

4.1 Selection of Database  
A sample of Scopus papers published between 2009 and 2025 was selected on February 5, 2025, for this study. Scopus 

was chosen for its global reach and rigorous selection process, ensuring high-quality, curated academic content (Baas et 

al., 2019). Compared to CrossRef and Web of Science, Scopus covers a broader range of literature, making it the ideal 

choice for this study (Thelwall & Sud, 2022). 

 

4.2 Search criteria  
The study used keywords like "Artificial Intelligence," "Skill development," and "AI Vocational Training" to compile 

relevant papers, focusing on the limited bibliometric research in this area. A thorough review of titles, abstracts, and 

keywords led to the retrieval of 448 relevant documents from Scopus, as shown in Figure 1. 

 

4.3 Measurement 
Microsoft Excel and VOS viewer were used for data analysis and visualization, with Excel extracting frequencies, 

percentages, and histograms. VOS viewer mapped authors' productivity, publication ranks, co-authorship, bibliographic 

coupling, keyword co-occurrence, and temporal trends (Eck & Waltman, 2010; Kirby, 2023). 

 

Database Scopus 

Keyword "Artificial Intelligence," "Skill development," "AI Vocational Training," 

Criteria Selection Timespan: 2009-2025 Criteria: Title, Abstract, Keyword 

Language English  

Document types Article, conference, Review, Book chapters 

Filtered Subject categories Human Resource Management  

Collected 448 publications 

Tools VOSviewers, Microsoft Excel 

Analysis  Bibliographic coupling; keyword co-occurrence; temporal analysis. Frequency, 

percentage, Histogram Keywords visualization 

Result  Discussion & conclusion on AI for Vocational training to enhance employment. 
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Figure 1. Workflow of the Paper 

 

5. RESULT 

5.1 Types of Publication  

Table 1. List of Published Literature 

S.N  Publication  Frequency  Percentage (%) 

1 Article 200 44.64 

2 Conference Paper 162 36.17 

3 Book chapter 54 12.05 

4 Review Paper 32 7.14 

Source: Scopus Database, 2009-2025 

This table shows the distribution of publication types on AI in vocational training from 2009 to 2025, with articles 

(44.64%) and conference papers (36.17%) dominating. This indicates a strong focus on original research rather than 

synthesizing existing knowledge. 

 

 
Figure: 2 Document by year 

Figure 1 shows the year-by-year literature on the subject matter that was published between 2009 and 2025. The survey 

found that 2024, with 249 publications, was the most productive year, followed by 2023, with 59, and 2022, with 32.  

 

5.2 Co-authorship (Countries) 
Figure 3 displays the co-authorship distribution by country, highlighting the United Kingdom and United States as having 

the largest networks. India, Indonesia, Malaysia, and Saudi Arabia, along with Italy, South Africa, and the Netherlands, 

also have close working relationships. Additionally, countries like Greece, Saudi Arabia, Oman, Malaysia, Indonesia, 

Sweden, Finland, Japan, and Portugal form tight-knit co-authorship clusters.

 
Figure 3: Co-authorship (Countries)    Source: Created through VOS viewers 
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5.3 Bibliometric Maps  
Figure 5 shows the results of the keyword co-occurrence network analysis. Figure 4 shows the results of the bibliographic 

reference coupling analysis. This analysis covered the 448 publications that were released between 2009 and 2025. 

 

5.3.1 Bibliographic coupling 
Bibliometric coupling analysis using VOS viewer revealed seven distinct clusters (green, purple, red, pink, blue, orange, 

and grey), as shown in Figure 5. These clusters represent varying themes in the literature, highlighting the relationships 

and connections among publications based on shared citations in the context of AI in vocational training. 

 

 
Figure 4: Bibliographic coupling through temporal analysis      Source: Created through VOS viewers. 

 

5.3.2 Keyword co-occurrence network 
The figure below uses an overlay visualization to track emerging trends in AI-related skill development by analyzing the 

average publication year of specific keywords. A word cloud centers on "Artificial Intelligence" (AI), emphasizing its 

growing impact on sectors like Industry 4.0, Digital Transformation, Higher Education, and AI models like ChatGPT. It 

also highlights key themes such as "Ethical AI," "Sustainability," and "Human-Centric" approaches, underlining the 

importance of responsible AI development in transforming education and the job market. 
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Figure 5. Keyword co-occurrence network 

  Source: Created through VOS viewers. 

 
Figure 6. WordSift visualization of all keyword  Source: Created through word sift. 

 

5.3.3 Keyword co-occurrence network with temporal analysis 
Keyword co-occurrence analysis and overlay visualization were used to identify emerging trends in AI for skill 

development by examining the average publication year of related keywords. The results showed that keywords like 

"Artificial Intelligence," "Skill Development," and "Machine Learning" were frequently used in publications, highlighting 

key themes in the field. 
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Figure 7: Keyword co-occurrence network with temporal analysis  
Source: Created through VOS viewers 

 

6.DISCUSSION 
The study highlights the growing role of Artificial Intelligence (AI) in vocational training and skill development, with a 

significant increase in publications from 2009 to 2025, as shown by bibliometric analysis of the Scopus database. 

Keyword co-occurrence analysis reveals emerging trends, with a focus on AI applications in vocational contexts and 

predominant keywords like "Artificial Intelligence," "Skill development," and "Machine learning." The study's findings 

suggest a dynamic scholarly conversation emphasizing original research, with AI technologies offering personalized 

learning and improving employability outcomes. Tools like VOS viewer help further analyze evolving academic 

perspectives on AI's impact on workforce skills. 

 

7.CONCLUSION 

This study underscores the transformative potential of Artificial Intelligence in enhancing vocational training programs 

aimed at skill development. The analysis of 448 publications reveals a robust and expanding body of literature that 

emphasizes the application of AI in fostering employability. The identified trends and prominent themes illustrate a shift 

towards innovative educational methodologies that leverage AI to meet the demands of a rapidly changing job market. 

The integration of AI in training not only promises to enhance the effectiveness of learning but also aligns educational 

outcomes with industry needs, ensuring that graduates are better equipped to navigate their careers in an AI-driven 

economy. 

 

8.LIMITATIONS 

•  Reliance on Scopus may miss relevant research from other databases. 

•  Focus on English-language publications limits generalizability to non-English speaking regions. 

•  Specific keywords may overlook emerging research or nuances in AI applications. 

•  Newly published studies may be excluded due to the field's rapid evolution. 
 

9.REFERENCES 
1. Avery, M., & Li, J. (2022). Enhanced collaboration through AI in vocational education. Nurse Education Today, 

112, 123-130. 

2. Baas, L. J., Schotten, H., Plume, S. M., Côté, S., & Karimi, F. (2019). Content selection guidelines for Scopus. 

Scopus Research Review, 12(1), 115-130. 

3. CORE. (2018). Digital tailoring and automation in manufacturing: New-collar jobs and reconfigurations of 

vocational tasks. CORE Reports. 

4. Donthu, N., Kumar, S., & Mukherjee, D. (2021). Bibliometric analysis: An integral part of literature reviews. Journal 

of Business Research, 131, 299-305. 

http://eelet.org.uk/


European Economic Letters 
ISSN 2323-5233 
ICSDBL (2025) 
http://eelet.org.uk 
 

 

 

 
9 

5. Eck, N. J., & Waltman, L. (2010). Software for bibliometric analysis. Journal of Informetrics, 4(1), 117-123. 

6. Infante, C., et al. (2021). Virtual AI environments and flexible learning in vocational training. Journal of Virtual 

Learning in Higher Education, 18(1), 15-30. 

7. Hassan, R. H., & Mena-Guacas, A. (2021). Role of AI in supporting lifelong learning in vocational education. 

International Journal of Technical Education Research, 6(1), 91-105. 

8. Hassan, M. T., Naseer, S., & Khan, Z. (2021). ICT-enabled TVET education: A systematic literature review. 

International Journal of Educational Technology, 14(3), 60-75. 

9. IJFMR. (2024). AI's impact on vocational training and employability: Innovation, challenges, and perspectives. 

International Journal for Multidisciplinary Research, 6(4), 50-65. 

10. Kearney, M., & Maher, D. (2021). The effectiveness of AI-enabled personalized learning environments. Journal of 

Educational Technology Systems, 49(2), 145-161. 

11. Mena-Guacas, A., et al. (2022). Team-based AI-powered learning in vocational education. Contemporary 

Educational Technology, 15(3), 40-58. 

12. MDPI. (2024). Systematic review of AI in vocational training. Administrative Sciences, 14(6), 127. 

13. Nelwati, N., et al. (2020). Peer learning and professional competence in Indonesian nursing education. Nurse 

Education Today, 90, 104-110. 

14. OECD. (2023). AI and education: Opportunities and challenges. Organisation for Economic Co-operation and 

Development. 

15. Rosyadi, A., et al. (2023). Design and evaluation of virtual learning in vocational education. Journal of Vocational 

Education Studies, 6(2), 244-263. 

16. Santosa, R., & Jeon, M. (2023). Teachers' perceptions of AI-based teaching applications. Journal of Educational 

Technology Research, 15(1), 27-39. 

17. Spöttl, G., Hirsch-Kreinsen, H., & Ittermann, P. (2016). Artificial intelligence and vocational education: 

Transformations and future directions. Springer. 

18. UNEVOC. (2021). Recommendations for AI integration in vocational training. UNESCO-UNEVOC International 

Centre for TVET. 

19. UNESCO. (2024). AI in education report: Enhancing skills development. United Nations Educational, Scientific 

and Cultural Organization. 

20. Wang, J. (2022). The use of AI in enhancing vocational education: Key findings. Journal of Vocational Education 

Research, 7(3), 99-115. 

21. Yao, X. (2022). Design of intelligent systems in vocational settings. Journal of Multimedia Learning, 10(4), 200-

215. 

22. Zhang, L., & Wu, T. (2023). AI in education: Innovations and implications for vocational training. Educational 

Technology & Society, 26(1), 89-102.Zhao, Q., & Huang, R. (2023). AI and its impact on skill development in 

vocational education. Journal of Education and Work, 36(2), 130-147. 

23. Zubair, M., & Khan, F. (2022). Assessing AI’s role in enhancing workforce-related skills training. Workforce 

Development Review, 8(2), 59-74. 

24. Brighteye Ventures. (2024). AI's growing role in vocational education. Brighteye Ventures. Retrieved from 

https://www.brighteyevc.com/post/ai-s-growing-role-in-vocational-education 

25. World of TVET. (2024). Empowering vocational education through artificial intelligence. World of TVET. 

Retrieved from https://www.worldoftvet.com/blog/empowering-vocational-education-through-artificial-

intelligence 

26. Center for Security and Emerging Technologies (CSET). (2024). AI and the future of workforce training. CSET. 

Retrieved from https://cset.georgetown.edu/publication/ai-and-the-future-of-workforce-training 

27. Graide. (2024). Real results: How AI is transforming vocational training. Graide. Retrieved from 

https://www.graide.co.uk/blog/real-results-how-ai-is-transforming-vocational-training 

28. World Economic Forum. (2025). Reskilling and upskilling: Lifelong learning opportunities. World Economic 

Forum. Retrieved from https://www.weforum.org/stories/2025/01/ai-and-beyond-how-every-career-can-navigate-

the-new-tech-landscape 

29. O'Connor, K., & Harris, M. (2023). The role of AI in improving access to vocational training. Journal of Vocational 

Education Research, 15(2), 121-134. 

30. Lee, A., Kim, S., & Park, J. (2023). AI-powered virtual internships: Real-world job experiences for vocational 

students. International Journal of Vocational Education and Training, 17(4), 205-218. 

31. Khare, R., & Soni, M. (2024). Individualized skill-building pathways through AI in vocational education. Vocational 

Training Journal, 19(1), 72-85. 

32. Taylor, L., Ahmed, M., & Williams, T. (2023). Adaptive learning technologies in vocational training: Closing skill 

gaps. Journal of Educational Technology, 28(3), 88-102. 

33. Duran, P., & Harris, T. (2024). AI and career counseling in vocational training: Automated guidance for career 

growth. Vocational Education Review, 22(2), 145-158. 

34. Smith, C., & Patel, R. (2023). AI-powered simulation tools in vocational training: Enhancing practical skills 

http://eelet.org.uk/


European Economic Letters 
ISSN 2323-5233 
ICSDBL (2025) 
http://eelet.org.uk 
 

 

 

 
10 

acquisition. Journal of Vocational Skills Development, 20(2), 130-142. 

35. Martin, F., & Lee, J. (2023). Optimizing vocational curricula with AI-driven labor market analytics. Journal of 

Vocational Education and Workforce Development, 16(1), 58-70. 

36. Torres, A., Gomez, J., & Ruiz, D. (2024). The role of AI in vocational training: Reducing costs and improving 

outcomes. Journal of Digital Education, 18(4), 202-216. 

37. Zhang, L., & Li, Z. (2024). Enhancing collaboration and soft skills development with AI-powered platforms in 

vocational training. Educational Technology for Vocational Learning, 14(3), 95-108. 

38. United Nations Development Programme (UNDP). (2024). Integration of AI in vocational education for digital 

transformation. UNDP Report. Retrieved from https://www.undp.org/publications/integration-of-ai-in-vocational-

education-for-digital-transformation 

 

http://eelet.org.uk/

