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Abstrak 

Peran pendidikan vokasi semakin krusial dalam era Revolusi Industri 4.0, di mana teknologi 

berkembang dengan sangat cepat dan menuntut adanya keterampilan baru yang relevan dengan 

kebutuhan industri saat ini. Dalam konteks ini, Kecerdasan Buatan (Artificial Intelligence/AI) telah 

muncul sebagai salah satu teknologi kunci yang mampu mendorong transformasi dalam berbagai 

sektor, termasuk pendidikan vokasi. Penelitian ini menggunakan pendekatan deskriptif kualitatif. 

Teknik pengumpulan data meliputi: 1) Literatur dan dokumen sekunder; 2) Wawancara mendalam. 

Analisis data dilakukan dengan menggunakan metode analisis tematik. Validitas dan reliabilitas data 

dilakukan dengan triangulasi data dengan membandingkan hasil wawancara dengan temuan dari 

literatur. Tantangan implementasi AI meliputi infrastruktur teknologi, sumber daya manusia, dan 

kebijakan pemerintah. Infrastruktur dan ketersediaan sumber daya manusia meliputi akses internet 

stabil, jumlah komputer per siswa, ketersediaan perangkat keras untuk AI, total tenaga pengajar 

terampil dalam AI. Sedangkan peluang dalam implementasi AI meliputi infrastruktur teknologi, 

kebijakan, sumber daya manusia, dan hasil pendidikan. Sedangkan peluang dalam penerapan 

kecerdasan buatan (AI) di sektor pendidikan vokasi di Indonesia. Tantangan dalam implementasi AI 

meliputi keterbatasan infrastruktur, kekurangan sumber daya manusia terampil, dan dukungan 

kebijakan yang belum optimal. Sedangkan peluang penerapan AI meliputi personalisasi pembelajaran, 

pengembangan platform pembelajaran adaptif, serta kolaborasi antara pemerintah, institusi 

pendidikan, dan industri teknologi.. 

Kata Kunci: Pendidikan Vokasi, Kecerdasan Buatan, Revolusi Industri 4.0, Indonesia, Personalisasi 

Pembelajaran, Platform Pembelajaran Adaptif 
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Abstract 

The role of vocational education is increasingly crucial in the Industrial Revolution 4.0 era, where 

technology is developing very quickly and demands new skills that are relevant to current industrial 

needs. In this context, Artificial Intelligence (AI) has emerged as one of the key technologies capable of 

driving transformation in various sectors, including vocational education. This research aims to provide 

a comprehensive overview of the challenges and opportunities in implementing AI in the vocational 

education sector in Indonesia. This research uses a qualitative descriptive approach. Data collection 

techniques include: 1) Literature and secondary documents; 2) In-depth interviews. Data analysis was 

carried out using the thematic analysis method. Data validity and reliability were carried out by data 

triangulation by comparing interview results with findings from the literature. AI implementation 

challenges include technology infrastructure, human resources, and government policy. Infrastructure 

and availability of human resources include stable internet access, number of computers per student, 

availability of hardware for AI, and total teaching staff skilled in AI. Meanwhile, opportunities in 

implementing AI include technological infrastructure, policies, human resources and educational 

outcomes. Meanwhile, there are opportunities to apply artificial intelligence (AI) in the vocational 

education sector in Indonesia.  Challenges in implementing AI include limited infrastructure, lack of 

skilled human resources, and suboptimal policy support. Meanwhile, opportunities for implementing 

AI include personalization of learning, development of adaptive learning platforms, as well as 

collaboration between government, educational institutions and the technology industry. 

Keywords: Vocational Education, Artificial Intelligence, Industrial Revolution 4.0, Indonesia, 

Personalization Of Learning, Adaptive Learning Platforms 

 

INTRODUCTION 

Vocational education is one of the important pillars of the education system in 

Indonesia, which aims to prepare a workforce that is skilled and ready to face challenges in 

the world of work. The role of vocational education is increasingly crucial in the Industrial 

Revolution 4.0 era, where technology is developing very quickly and demands new skills 

that are relevant to current industrial needs. In this context, Artificial Intelligence (AI) has 

emerged as one of the key technologies capable of driving transformation in various 

sectors, including vocational education. Schwab (2016) states that the Industrial Revolution 

4.0 is characterized by technological advances that blur the boundaries between the 

physical, digital, and biological worlds, and AI plays an important role in this [Schwab, K. 

(2016). The Fourth Industrial Revolution. World Economic Forum]. 

The following are the countries ranked on the Global AI Index from Tortoise Media, 

namely: the first place is the United States, the second place is China, the third place is 
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Singapore, the fifth place is Germany, and Indonesia is ranked forty-fifth. AI offers various 

opportunities to revitalize vocational education through innovations such as the 

personalization of learning, the development of adaptive learning platforms, and the 

automation of educational processes. With AI, learning can be tailored to students' 

individual needs, allowing them to learn at their own pace and focus on the areas most 

relevant to their future careers. Gartner (2021) revealed that AI can provide personalized 

learning solutions that can increase the effectiveness and efficiency of vocational 

education [Gartner. (2021). 

Top Strategic Technology Trends for 2021. Gartner, Inc.]. Apart from that, AI can also 

increase efficiency in managing vocational education, reduce administrative burdens, and 

enable teaching staff to focus more on curriculum development and interaction with 

students. However, in Indonesia, the implementation of AI in vocational education still 

faces various challenges. Technological infrastructure limitations, such as uneven internet 

access and lack of adequate hardware, are the main obstacles. This is supported by a 

report from the Ministry of Education and Culture (2020), which highlights that there are 

still technological gaps in various regions of Indonesia [Ministry of Education and Culture. 

(2020). Indonesian Education Roadmap 2020-2035. Jakarta: Ministry of Education and 

Culture]. Apart from that, the lack of human resources skilled in AI technology, as well as 

suboptimal policy support, also slows down the adoption of AI in this sector. Nevertheless, 

the opportunity to utilize AI in vocational education is huge, especially if there is strong 

policy support and collaboration between the government, educational institutions, and 

the technology industry. This research aims to provide a comprehensive overview of the 

challenges and opportunities in implementing AI in the vocational education sector in 

Indonesia. 

 

METHOD 

Research Design 

This research uses a qualitative descriptive approach, which aims to provide a 

comprehensive picture of the challenges and opportunities in implementing artificial 

intelligence (AI) in the vocational education sector in Indonesia. A qualitative descriptive 

approach was chosen because it was in accordance with the research objectives, which 

wanted to explore existing phenomena in depth without using quantitative data. Through 

this approach, researchers can understand the complexity and context that influences the 

adoption of AI in vocational education and explore various perspectives from 
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stakeholders. 

Data collection technique 

The data in this research was obtained from two main sources, namely: 1) Literature 

and Secondary Documents, namely, researchers conducted an extensive literature review 

of various scientific journals, policy reports, books, and articles relevant to the research 

topic. This literature includes studies regarding the application of AI in vocational 

education, infrastructure, and human resource challenges, as well as education policies in 

Indonesia related to digital technology and AI; 2) In-depth interviews, namely interviews 

conducted with vocational education experts, practitioners in the field of AI technology, 

and educational policymakers. The selection of informants was carried out using purposive 

sampling to ensure that respondents had knowledge and experience relevant to the 

research topic. This interview aims to gain direct insight into the implementation of AI in 

vocational education, the obstacles faced, and the strategic potential that can be 

optimized. 

Data analysis 

Data analysis was carried out using the thematic analysis method, where data that 

had been collected from interviews and literature was analyzed to identify the main 

themes that emerged. The data analysis process includes several steps: 1) Transcription, 

namely all interview data is transcribed verbatim to ensure that no important information 

is missed; 2) Coding, namely data that has been transcribed and then coded to identify 

themes and subthemes that are relevant to the research. Coding is done manually and 

assisted with qualitative data analysis software such as NVivo to group similar information; 

3) Theme Grouping, namely themes that emerge from the coding process and then 

grouped into broader categories to facilitate analysis; 3) Data Interpretation, namely data 

that has been grouped and then interpreted to understand the implications of the findings 

in the context of vocational education in Indonesia. Researchers also compared these 

findings with existing literature to assess their consistency and relevance. 

Validity and Reliability 

To ensure the validity and reliability of the data, researchers triangulated the data by 

comparing the interview results with findings from the literature. In addition, the interview 

results were confirmed again with several respondents to ensure the accuracy of the 

information provided (member checking). Researchers also conduct peer debriefing with 

colleagues to gain additional perspectives and constructive criticism of the data analysis 

process. 
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Research Ethics 

This research was carried out by paying attention to research ethics, especially 

related to the confidentiality of respondent information and participant consent (informed 

consent). All respondents were given a complete explanation regarding the aims of the 

research, their rights as participants, as well as a guarantee of confidentiality of personal 

data. Researchers also ensure that all data collected is used only for academic purposes 

and is stored securely. 

 

RESULTS AND DISCUSSION 

Challenges in Implementing Artificial Intelligence (AI) in Vocational Education 

This research has identified several main challenges faced in implementing artificial 

intelligence (AI) in the vocational education sector in Indonesia. These challenges arise 

from various aspects, including technological infrastructure, human resources, and 

government policies. 

Technological Infrastructure Limitations. One of the biggest challenges faced in 

implementing AI in vocational education is the limited technological infrastructure. Many 

vocational education institutions in Indonesia, especially in remote areas, still do not have 

adequate access to high-speed internet, the hardware needed to support AI technology, 

and other facilities needed for technology-based learning. This condition causes a 

significant gap in the quality of education between urban and rural areas, which ultimately 

affects the effectiveness of AI implementation in vocational education. 

Table 1 Distribution of Technological Infrastructure and Availability of Skilled Human 

Resources 

Category Urban Rural 

Stable Internet Access (%) 78 34 

Number of Computers per Student  01:05 01:15 

Hardware Availability for AI (%) 40 10 

Total Tenaga Pengajar Terampil dalam AI (%) 10 2 

Shortage of Skilled Human Resources. Apart from infrastructure limitations, the 

shortage of teaching staff and staff with skills in AI technology is also a significant 

challenge. The results of interviews with education experts show that the majority of 

educators in the vocational sector do not have sufficient competence to integrate AI into 

the learning process. They require specialized training and ongoing capacity development 

to utilize AI in teaching and education management effectively. Policy Support Not Yet 
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Optimal. Policy support from the government is also a determining factor in the successful 

implementation of AI in vocational education. Although there have been initiatives to 

digitize education, existing policies have not fully focused on the development and 

application of AI in the vocational sector. Existing policies are still general and do not 

provide specific guidance for educational institutions to adopt AI technology effectively. 

This is exacerbated by the lack of incentives for educational institutions and industry to 

collaborate in developing AI in the field of vocational education. 

Opportunities in Implementing Artificial Intelligence (AI) in Vocational Education 

Although there are various challenges, this research also reveals a number of 

significant opportunities that can be exploited to support the implementation of AI in 

vocational education in Indonesia. These opportunities can be the main driver in the 

transformation of vocational education towards a digital era that is more adaptive and 

responsive to industry needs. 

Table 2 Comparison of AI Implementation in Vocational Education: Indonesia vs. German 

Aspect Indonesian German 

Technology 

Infrastructure 

Limited internet access and hardware, 

especially in rural areas. 

Advanced and even technological 

infrastructure throughout the region. 

Policy Policies do not yet specifically support 

the application of AI in vocational 

education. 

Comprehensive policies support the 

integration of AI in vocational 

education. 

Human Resources Lack of skilled teaching staff in AI 

technology. 

Trained teaching staff and ongoing 

training support. 

Educational 

Outcomes 

The quality of graduates varies with 

significant gaps between regions. 

Graduates have high skills and are ready 

to work in industry. 

Personalization of Learning. One of the biggest opportunities offered by AI is the 

ability to personalize learning. AI enables the development of adaptive learning platforms 

that can be tailored to individual student needs and abilities. By using big data and 

machine learning algorithms, AI can analyze student learning patterns and provide 

targeted recommendations to improve learning outcomes. This is especially important in 

the context of vocational education, where skills requirements can vary greatly from one 

student to another, depending on their chosen specialization and field of work. 

Adaptive Learning Platform Development. Apart from personalizing learning, AI also 

opens up opportunities for the development of more adaptive learning platforms. The 

platform not only helps students learn at their own pace and style but can also 

automatically adjust course materials based on the latest industry developments. For 
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example, in the fields of mechanical engineering or programming, AI can update the 

curriculum and learning materials with the latest innovations so that students always have 

up-to-date knowledge. 

Collaboration between Government, Educational Institutions, and Technology 

Industry. Collaboration between government, educational institutions, and the technology 

industry is also a strategic opportunity that can be optimized. Partnerships between the 

public and private sectors can accelerate the adoption of AI in vocational education 

through infrastructure development, training for teaching staff, and developing curricula 

that are relevant to industry needs. Several examples of successful collaboration in other 

countries, such as an AI-based training program in Germany, show that synergy between 

various stakeholders can produce graduates who are more work-ready and competitive in 

the global market. 

Table 3 Policy Recommendations for Implementing AI in Vocational Education 

Policy 

Recommendations 

Implementation Steps Responsible Party 

Technology 

Infrastructure 

Improvement 

Government investment in internet 

infrastructure and hardware in vocational 

schools, especially in remote areas. 

Ministry of Education, 

Ministry of Communication 

and Information 

Teaching Staff Training Development of special AI training programs 

for educators and vocational staff. 

Ministry of Education, 

Educational Institutions 

Strengthening AI 

Adoption Policies 

Establishment of more specific policies and 

incentives for the adoption of AI in 

vocational education. 

Ministry of Education, Local 

Government 

Government and 

Industry Collaboration 

Encourage partnerships between educational 

institutions and the technology industry for 

curriculum and training development. 

Ministry of Education, 

Technology Industry, 

Vocational Schools 

Strategic Recommendations 

Based on the challenges and opportunities that have been identified, the following 

are several strategic recommendations that can be taken to optimize the application of AI 

in vocational education in Indonesia: 1) Increasing Technological Infrastructure namely, the 

government needs to invest more in developing technological infrastructure throughout 

Indonesia, with a focus on increased internet access, hardware, and AI-enabled learning 

facilities; 2) Teaching Staff Capacity Development, namely special training and certification 

programs for vocational educators in the field of AI need to be developed and 

implemented widely. This includes training in the use of AI tools, development of 



 

Copyright @ Fitrah Izul Falaq, Muhammad Zidni Ilman Nafi’a, Novita Dwi Damayanti 

technology-based curricula, and integration of AI in daily learning processes; 3) Stronger 

Policy Support, namely, the government must strengthen policies that support the 

adoption of AI in vocational education, including providing incentives for educational 

institutions and industry that invest in this technology. These policies should also include 

clear and measurable guidance on how AI can be effectively integrated into education 

systems; 3) Strengthening Collaboration, namely encouraging partnerships between 

educational institutions, government, and the technology industry to create an ecosystem 

that supports the development of AI in vocational education. This collaboration could 

include AI-based internship programs, the development of joint research projects, and 

workforce training initiatives tailored to market needs. 

 

CONCLUSION 

This research aims to explore the challenges and opportunities of applying artificial 

intelligence (AI) in vocational education in Indonesia, as well as providing strategic 

recommendations for optimizing the potential of AI in this sector. Challenges in 

implementing AI include limited infrastructure, lack of skilled human resources, and 

suboptimal policy support. Meanwhile, opportunities for implementing AI include 

personalization of learning, development of adaptive learning platforms, as well as 

collaboration between government, educational institutions and the technology industry. 
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