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ABSTRACT 
The rapid advancement of artificial intelligence (AI) is 
transforming education, particularly vocational 
institutions, which play a vital role in producing technically 
skilled professionals. Vocational colleges face challenges in 
modernizing teaching methods and addressing deficiencies 
in self-directed learning mechanisms, such as disparities in 
students' abilities, technological acceptance issues, and 
limited teacher support. This study aims to develop AI-
based strategies to enhance autonomous learning among 
vocational students, focusing on intelligent systems, 
feedback mechanisms, and optimized learning 
environments while redefining the role of educators. A 
comprehensive literature review was conducted to analyze 
existing self-directed learning mechanisms and challenges 
in vocational education. The findings reveal that 
integrating AI technologies into vocational education 
significantly improves learning outcomes. Intelligent 
learning systems enable personalized pathways and 
adaptive feedback, while optimized learning environments 
and educator training address student disparities and 
motivational issues. The study concludes that adopting AI-
supported autonomous learning strategies not only 
resolves current challenges but also provides a roadmap 
for innovation in vocational education. Future efforts 
should focus on refining these mechanisms and ensuring 
their scalability to nurture self-reliant and innovative 
professionals. 

 
Contribution/Originality: This study reveals AI-driven optimization significantly 
enhances vocational education outcomes by addressing ability gaps, technology 
adoption, and teacher support through intelligent systems, smart tutoring, and 
improved learning environments. 
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1. Introduction  
 

In the context of the rapid global advancement of technology, artificial intelligence is 
progressively infiltrating various industries, and the field of education is no exception. 
As primary institutions for cultivating technically skilled talent, vocational colleges must 
continually adapt their educational models and teaching methods to align with the 
development of new technologies, thereby meeting the modern society's demand for 
high-quality skilled professionals. The cultivation of autonomous learning abilities is 
particularly crucial in vocational education, as it not only affects students' learning 
outcomes during their time in school but also influences their future career 
development and lifelong learning capabilities (Zhou et al., 2024). Currently, the 
mechanisms for autonomous learning in vocational institutions exhibit numerous 
shortcomings. Students display significant variances in their performance during 
autonomous learning, with differences in technology acceptance and learning 
motivation, and there is also a need for enhanced support and training from educators 
(Chocarro et al., 2023). To address these challenges, the introduction and application of 
artificial intelligence technology is imperative. AI can not only offer personalized 
learning pathways and intelligent recommendation systems but also provide timely 
feedback and support through adaptive learning technologies and intelligent tutors, 
thereby significantly enhancing students' autonomous learning abilities (Tapalova & 
Zhiyenbayeva, 2022). This study aims to propose AI-based optimization strategies 
through a comprehensive analysis of the current state and challenges of existing 
autonomous learning mechanisms, offering scientific evidence and practical guidance 
for educational reform in vocational colleges (Mistry et al., 2024). 
 
1.1. Research Objectives 
 
The primary objective of this study is to propose AI-based optimization strategies for 
autonomous learning mechanisms in vocational colleges. Specific goals include: 

i. Analyzing the current state and challenges of autonomous learning in 
vocational institutions. 

ii. Identifying the role of AI technologies in improving personalized learning, 
feedback mechanisms, and learning environments. 

iii. Highlighting the evolving role of educators in AI-supported learning systems. 
 
2. Methodology 
 
This study employs a traditional literature review approach, systematically analyzing 
peer-reviewed journal articles, conference proceedings, and industry reports from 
authoritative databases such as Scopus, Web of Science, and Google Scholar. The 
research focuses on optimizing autonomous learning in vocational education, with the 
literature selection based on two main criteria: first, limiting the publication timeframe 
to the last five years to ensure the timeliness of the literature; second, prioritizing 
studies with high academic impact and strong relevance to vocational education 
research. In the literature analysis process, the researcher adopts thematic analysis to 
categorize and synthesize the collected materials, with particular emphasis on 
identifying common themes, research gaps, and exploring potential AI-driven solutions. 
This literature selection and analysis methodology ensures that the research is 
grounded in a solid theoretical foundation while also reflecting the latest developments 
in the field. In the process of the literature review, this study focuses on the following 
key areas: 
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i. Existing Self-Directed Learning Frameworks and Their Limitations: This study 
reviews the self-directed learning mechanisms currently used in vocational 
education, particularly in areas such as technology application, differences in 
students' self-directed learning abilities, and learning motivation. The analysis 
emphasizes how these mechanisms are often hindered by a lack of 
personalized guidance and real-time interaction, which diminishes their 
effectiveness in meeting diverse student needs (Saputra et al., 2022). 

ii. Innovation Driven by Artificial Intelligence: The key analysis focuses on the 
application of AI technology in intelligent learning systems, adaptive feedback 
mechanisms, and learning environment optimization, exploring how they can 
improve self-directed learning (Tapalova & Zhiyenbayeva, 2022; Dai & Ke, 
2022). AI technologies such as adaptive learning systems can provide tailored 
learning pathways and feedback, enhancing the overall learning experience by 
addressing individual student needs more effectively (Xue & Wang, 2022). 

iii. The Role of Educators in AI-Supported Learning Systems: This section 
analyzes the role of teachers in guiding AI-driven self-directed learning, 
emphasizing the importance of teacher training and technology integration. 
Teachers are crucial not only for providing educational content but also for 
emotional support and mentoring, which cannot be fully replaced by AI 
technologies (Ding et al., 2024). 

 
3. Findings 
 
This study employs a comprehensive literature review approach, synthesizing 
findings from recent research on AI applications in education, particularly vocational 
training. The review focuses on identifying gaps in existing autonomous learning 
mechanisms and exploring the potential of AI technologies to address these 
challenges. 
 
3.1. The Current Situation and Challenges of Independent Learning Mechanisms 
for Students in Vocational Colleges and Universities 
 
3.1.1. Analysis of Existing Mechanisms for Independent Learning 
 
The autonomous learning mechanisms in vocational institutions theoretically 
emphasize student initiative and self-management skills. However, in practice, they 
encounter numerous challenges. Existing mechanisms largely rely on the 
development of online learning platforms and resource libraries. While these 
platforms offer a wealth of learning materials and convenient access, they lack 
targeted, personalized guidance and fail to meet the diverse needs of different 
students (Slimi, 2022). Project-based learning and flipped classrooms, to some extent, 
foster student autonomy, but their effectiveness often hinges on the quality of 
teaching and student self-discipline. Traditional teaching models offer limited real-
time interaction and personalized guidance, making it difficult for students to resolve 
issues promptly during their learning process, which in turn affects their motivation 
and outcomes. Although autonomous learning platforms provide a degree of learning 
freedom, the absence of effective supervision and motivational mechanisms can lead 
to student burnout due to a lack of self-control. To enhance the effectiveness of 
autonomous learning mechanisms in vocational institutions, innovations are needed 
in personalized guidance, real-time interaction, and motivational systems. Leveraging 
advanced methods offered by artificial intelligence can create a more intelligent and 
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human-centered learning environment. Through these improvements, students' 
autonomous learning capabilities will significantly increase, thereby advancing the 
overall quality of education (Slimi, 2022). 
 
3.1.2. Major Challenges Faced 
 
a) Differences in students' independent learning abilities 

 
The disparity in self-directed learning abilities among vocational college students 
presents a significant challenge to the current educational framework. These 
differences are evident not only in foundational knowledge and skill levels but also 
encompass learning motivation, study habits, and self-management skills (Kholifah et 
al., 2020). Some students exhibit strong self-discipline and self-learning capabilities, 
effectively utilizing available resources for efficient study. However, many students 
struggle to achieve optimal results in self-directed learning due to a lack of clear 
learning goals and effective time management skills. Moreover, variations in 
technology acceptance further exacerbate this issue. While some students readily 
embrace new technologies and adeptly use intelligent learning tools for self-directed 
study, others find technology usage unfamiliar or resistant, placing them at a 
disadvantage in their independent learning efforts. 
 
b) Problems of technology acceptance and learning motivation 

 
The issues of technological acceptance and learning motivation represent significant 
challenges for vocational college students engaging in autonomous learning. There is 
a noticeable disparity in students' acceptance of new technologies; some students 
swiftly adapt to and proficiently utilize various intelligent learning tools, 
demonstrating an efficient capacity for self-directed learning. Conversely, other 
students find technology unfamiliar or resistant, lacking the necessary operational 
skills and confidence, thereby placing themselves at a disadvantage in autonomous 
learning. The variance in learning motivation is similarly pronounced; students' 
motivations are derived from diverse sources. Some students possess a strong 
intrinsic drive, eager to enhance themselves through self-directed learning and 
achieve academic and professional success. In contrast, other students lack clear 
learning goals and exhibit lower motivation, relying primarily on external incentives 
such as exam results or teacher evaluations (Kholifah et al., 2020). 
 
c) Insufficient teacher support and training 
 
The insufficiency of teacher support and training represents one of the principal 
challenges faced by students in vocational institutions with regard to self-directed 
learning. Numerous educators, when confronted with emerging artificial intelligence 
technologies and autonomous learning models, lack systematic training and requisite 
support, thus failing to fully fulfill their guiding and mentoring roles. The digital 
literacy and technological adaptability of teachers are varied; some are unfamiliar 
with modern educational technology tools and even exhibit resistance, impeding their 
ability to flexibly integrate intelligent technologies into their teaching and provide 
personalized guidance to students. Additionally, the heavy workload of teachers, 
coupled with a lack of time and resources for in-depth professional development and 
training, leaves them ill-equipped to implement and refine self-directed learning 
mechanisms effectively. 



Malaysian Journal of Social Sciences and Humanities (MJSSH) (e-ISSN : 2504-8562) 

© 2025 by the authors. Published by Secholian Publication. This article is licensed under a Creative 
Commons Attribution 4.0 International License (CC BY). 

5 

3.2. Strategies for Optimizing Self-Directed Learning Mechanisms Supported by 
Artificial Intelligence 
 
3.2.1. Design and Application of Intelligent Learning Systems 
 
The design and application of intelligent learning systems play a crucial role in 
optimizing the self-directed learning mechanisms of vocational college students. 
However, the practical challenges in this domain are quite apparent and necessitate 
thorough analysis. Firstly, the current intelligent learning systems exhibit limited 
adaptability in personalization. Although many systems claim to have adaptive 
capabilities, they often rely on preset standardized models when analyzing students' 
learning behaviors and needs, lacking a profound understanding of individual 
differences (Ismail, 2025). This results in the system's difficulty in genuinely catering 
to each student's unique needs when recommending learning content and devising 
study plans, thus diminishing the effectiveness of self-directed learning. The user 
experience design of intelligent learning systems also requires significant 
improvement. A superior learning system should not only be supported by robust 
technology but also feature a user-friendly interface and convenient operational 
processes. However, many systems are overly complex in their interface design and 
cumbersome in their procedures, leading to poor user experiences and even 
resistance from students (Zhai, 2022). 
 
Data privacy and security represent another major challenge for intelligent learning 
systems. The extensive learning data generated by students using these systems is 
crucial for system optimization and personalized services. Nonetheless, inadequate 
data protection measures may result in privacy breaches and even legal disputes. 
This not only harms individual students but also negatively impacts the reputation 
and widespread adoption of the entire intelligent learning system. Therefore, it is 
imperative to prioritize data privacy and security in the design and application of 
intelligent learning systems to ensure effective protection of students' personal 
information (Ismail, 2025). 
 
3.2.2. Intelligent Tutoring and Feedback Mechanism 
 
Intelligent tutoring and feedback mechanisms play an indispensable role in 
facilitating autonomous learning among vocational school students. However, their 
optimization and implementation encounter numerous challenges. The purpose of 
intelligent tutoring mechanisms is to offer personalized educational guidance through 
artificial intelligence technology. Yet, current systems still have considerable room for 
improvement in terms of precision and adaptability (Kumar et al., 2023). Although 
many intelligent tutoring systems utilize data analysis and algorithms to anticipate 
students' learning needs, they often fall short in accurately capturing students' 
immediate learning states and emotional fluctuations, rendering the tutoring content 
and methods less effective than desired. The design of feedback mechanisms also 
presents significant issues. An ideal feedback system should be timely, specific, and 
constructive. In practice, however, many systems provide feedback that is overly 
generalized and lacks specificity, failing to effectively advance students' learning 
progress. 
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3.3. Teacher Role and Training 
 
In the realm of autonomous learning mechanisms supported by artificial intelligence, 
the role and training of educators are of paramount importance. However, vocational 
institutions currently face numerous challenges in this area. Firstly, educators' 
understanding and application of AI technology are generally inadequate. Although 
many teachers recognize the potential of AI in teaching, they often lack in-depth 
technical training and practical experience, rendering them ineffective in utilizing 
these tools in their instruction. The integration of technology with educational 
content is insufficient, preventing the full realization of AI's potential and thereby 
limiting students' learning outcomes. The lack of a robust training mechanism for 
educators is a significant factor impeding their role. 
 
The findings reveal that integrating AI technologies into vocational education 
significantly improves learning outcomes. Personalized learning pathways, adaptive 
feedback, and real-time learning analytics were identified as key factors contributing 
to enhanced student engagement and performance. Additionally, AI-enabled 
platforms provide automated assessments that help students track their progress, 
allowing for continuous self-improvement. The study highlights the necessity for 
further refinement of AI models to ensure accuracy and inclusivity in different 
vocational education contexts. The analysis reveals several critical insights: 
 
3.4. Disparities in Students’ Learning Abilities 
 
Significant variances in students’ self-directed learning skills are observed, influenced 
by foundational knowledge, technological proficiency, and motivation levels. These 
disparities make it challenging to create uniform learning paths, as some students 
excel in autonomous learning while others require more structured support (Kholifah 
et al., 2020). Students who lack clear goals and effective time management often 
underperform in autonomous learning environments, highlighting the importance of 
goal-setting and self-discipline. 
 
3.5. Technological Acceptance Issues 
 
While some students adapt quickly to AI tools, others struggle due to unfamiliarity or 
resistance, exacerbating disparities in learning outcomes (Saputra et al., 2022). The 
differences in students’ comfort and familiarity with technology have a direct impact 
on their engagement and overall performance in autonomous learning environments. 
 
3.6. Insufficient Teacher Support 
 
Many educators lack adequate training in AI technologies, limiting their ability to 
provide effective guidance and support in autonomous learning contexts (Xue & 
Wang, 2022). The lack of technology integration into the teaching process prevents 
educators from leveraging AI’s full potential to support students effectively. 
 
3.7. AI-Based Optimization Strategies 

 
i. Intelligent Learning Systems: These systems offer personalized learning 

pathways and adaptive recommendations but require enhancements in user 
experience and data security (Zhai, 2022; Dai & Ke, 2022). Personalization is 
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crucial for addressing individual learning needs, but improvements are 
necessary to ensure smooth, intuitive user experiences and robust data 
protection. 

ii. Feedback Mechanisms: AI can deliver timely, specific, and constructive 
feedback, tailored to individual students’ needs, thereby enhancing the 
effectiveness of autonomous learning (Xue & Wang, 2022). The precision of AI-
based feedback systems is vital for improving student outcomes by offering 
immediate guidance on their progress. 

iii. Learning Environments: Creating interactive and technologically supportive 
learning spaces can address issues of student motivation and engagement 
(Ismail, 2025). A more interactive environment, which incorporates real-time 
feedback and social interaction, could enhance student motivation and reduce 
the sense of isolation in autonomous learning. 

iv. Educator Training: Teachers must receive systematic training to integrate AI 
tools effectively and provide emotional and educational support. Proper 
training will enable educators to guide students more effectively in using AI 
technologies and foster a positive, supportive learning atmosphere. 

 
5. Conclusion 
 
The application of artificial intelligence technology provides a fresh perspective and 
means for optimizing the autonomous learning mechanisms of vocational school 
students. Through intelligent learning systems, smart tutoring and feedback 
mechanisms, the enhancement of autonomous learning environments, and the 
transformation and training of educators, students' learning experiences and 
outcomes will be significantly improved (Xue & Wang, 2022). These strategies not 
only address the current challenges in vocational education effectively but also foster 
innovation and development in educational models (Zhai, 2022). In future 
advancements, continuous attention should be given to the progress of artificial 
intelligence technology and its application in education, further exploring and 
refining autonomous learning mechanisms to cultivate more high-quality skilled 
talents with autonomous learning abilities and innovative spirit. This not only 
contributes to enhancing the quality of vocational education but also injects new 
vitality into the progress and development of society as a whole. The deep integration 
of artificial intelligence and education will undoubtedly usher in a new era for 
vocational education, bringing about a brighter future (Tapalova & Zhiyenbayeva, 
2022). 
 
 
Ethics Approval and Consent to Participate 
 
Not applicable. 
 
Acknowledgement 
 
I sincerely thank my thesis advisor, Rajendran Nagapian, for his expert guidance, 
patience, and unwavering support throughout this research. I am also grateful to my 
colleagues and faculty at IUKL, especially Dr. Tadiwa, Dean of the Graduate School, for 
his invaluable guidance and encouragement. Special thanks to Xianyang Vocational 
and Technical College, Shaanxi Industrial Vocational and Technical College, and 
Shaanxi Finance and Economics Vocational and Technical College for their financial 



Malaysian Journal of Social Sciences and Humanities (MJSSH) (e-ISSN : 2504-8562) 

© 2025 by the authors. Published by Secholian Publication. This article is licensed under a Creative 
Commons Attribution 4.0 International License (CC BY). 

8 

and data support. Heartfelt appreciation goes to my family for their support, allowing 
me to fully dedicate myself to this study. Lastly, I extend my gratitude to the journal 
editors for their meticulous revisions, ensuring the smooth publication of this paper. 
Thank you all. 
 
Funding 
 
This study received no funding. 
 
Conflict of Interest 
 
The authors reported no conflicts of interest for this work and declare that there is no 
potential conflict of interest with respect to the research, authorship, or publication of 
this article. 
 

 
References  

 
Chocarro, R., Cortiñas, M., & Marcos-Matás, G. (2023). Teachers’ attitudes towards 

chatbots in education: a technology acceptance model approach considering the 
effect of social language, bot proactiveness, and users’ characteristics. Educational 
Studies, 49(2), 295-313. https://doi.org/10.1080/03055698.2020.1850426 

Dai, C. P., & Ke, F. (2022). Educational applications of artificial intelligence in simulation-
based learning: A systematic mapping review. Computers and Education: Artificial 
Intelligence, 3, 100087. https://doi.org/10.1016/j.caeai.2022.100087 

Ding, A. C. E., Shi, L., Yang, H., & Choi, I. (2024). Enhancing teacher AI literacy and 
integration through different types of cases in teacher professional development. 
Computers and Education Open, 6, 
100178.https://doi.org/10.1016/j.caeo.2024.100178 

 Ismail, I. A. (2025). Protecting Privacy in AI-Enhanced Education: A Comprehensive 
Examination of Data Privacy Concerns and Solutions in AI-Based Learning. In 
Impacts of Generative AI on the Future of Research and Education, edited by 
Abdullah Mutawa, IGI Global, 2025, pp. 117-142. https://doi.org/10.4018/979-8-
3693-0884-4.ch006 

Kholifah, N., Sudira, P., Rachmadtullah, R., Nurtanto, M., & Suyitno, S. (2020). The 
effectiveness of using blended learning models against vocational education 
student learning motivation. International Journal, 9(5), 7964-7968. 
https://doi.org/10.30534/ijatcse/2020/151952020 

Kumar, D., Haque, A., Mishra, K., Islam, F., Mishra, B. K., & Ahmad, S. (2023). Exploring 
the transformative role of artificial intelligence and metaverse in education: A 
comprehensive review. Metaverse Basic and Applied Research, 2, 55-55. 
https://doi.org/10.56294/mr202355 

Mistry, H. K., Mavani, C., Goswami, A., & Patel, R. (2024). Artificial intelligence for 
networking. Educational Administration: Theory and Practice, 30(7), 813-821. 
https://doi.org/10.53555/kuey.v30i7.6854 

Slimi, Z. (2020). Online learning and teaching during COVID-19: A case study from Oman. 
International Journal of Information Technology and Language Studies, 4(2), 44-56. 

Saputra, I., Astuti, M., Sayuti, M., & Kusumastuti, D. (2023). Integration of Artificial 
Intelligence in Education: Opportunities, Challenges, Threats and Obstacles. A 
Literature Review. The Indonesian Journal of Computer Science, 12(4). 
https://doi.org/10.33022/ijcs.v12i4.3266 

https://doi.org/10.1080/03055698.2020.1850426
https://doi.org/10.1016/j.caeai.2022.100087
https://doi.org/10.1016/j.caeo.2024.100178
https://doi.org/10.30534/ijatcse/2020/151952020
https://doi.org/10.56294/mr202355
https://doi.org/10.53555/kuey.v30i7.6854
https://doi.org/10.33022/ijcs.v12i4.3266


Malaysian Journal of Social Sciences and Humanities (MJSSH) (e-ISSN : 2504-8562) 

© 2025 by the authors. Published by Secholian Publication. This article is licensed under a Creative 
Commons Attribution 4.0 International License (CC BY). 

9 

Tapalova, O., & Zhiyenbayeva, N. (2022). Artificial intelligence in education: AIEd for 
personalised learning pathways. Electronic Journal of e-Learning, 20(5), 639-653. 

Xue, Y., & Wang, Y. (2022). [Retracted] Artificial Intelligence for Education and Teaching. 
Wireless Communications and Mobile Computing, 2022(1), 4750018. 
https://doi.org/10.1155/2022/4750018 

Zhai, X. (2022). ChatGPT user experience: Implications for education. Available at SSRN 
4312418. http://dx.doi.org/10.2139/ssrn.4312418 

Zhou, R., Rashid, S. M., & Cheng, S. (2024). Entrepreneurship education in Chinese higher 
institutions: Challenges and strategies for vocational colleges. Cogent Education, 
11(1), 2375080. https://doi.org/10.1080/2331186X.2024.2375080 

 

https://doi.org/10.1155/2022/4750018
http://dx.doi.org/10.2139/ssrn.4312418
https://doi.org/10.1080/2331186X.2024.2375080

