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Abstract

Vocational Education and Training (VET) plays a crucial role in preparing a competent
workforce that is aligned with the demands of Industry 4.0 and digital transformation.
However, the inconsistency of teaching methods and their inalignment with industry needs
often undermine learning outcomes and readiness of graduates. This study systematically
analyzes the types of effective teaching methods in Vocational Education (VE). Using the
PRISMA protocol, 232 Scopus indexed articles were screened, and 22 studies met the PICOS
inclusion criteria focusing on the effectiveness of teaching methods in VET. The results
revealed seven dominant categories of effective methods, namely immersive learning and
simulation, adaptive and Al-based learning, project-based learning and practicum, game-based
learning, active collaborative learning, andragogy with visual communication, and Learning
Process Orchestration and Design. These findings show that no single method is universally
superior. Instead, the pedagogical synergy between the integration of technology, real-world
practices, and adaptive design results in optimal outputs. The study underscores the need for
institutional support, teacher training, and ongoing industry collaboration to achieve modern,
innovative, and globally competitive VE.
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INTRODUCTION

Vocational Education and Training (VET) plays a strategic role in human resource
development at the global and national levels. International organizations such as UNESCO,
ILO, and OECD have consistently encouraged the strengthening of VET as a key pillar in
workforce upskilling development, education policy formulation, and harmonization of cross-
border vocational standards (Klassen, 2025). VET contributes directly to the job readiness of
the younger generation through a learning approach oriented to the development of
professional skills, active involvement of learners, hands-on practice in the real world, and an
emphasis on the efficiency and quality of graduates (Sakdapat, 2024). In the context of the
development of industry 4.0 and digital transformation, the relevance of learning topics in VET
is becoming increasingly important. Adapting curriculum and teaching methods to industry
needs and cutting-edge technological advances are the main requirements for VET graduates
to be able to compete in the global job market (Magagula & Awodiji, 2024).

The issue of the effectiveness of teaching methods in Vocational Education (VE) and
Training (VET) is an urgent strategic issue to be studied in depth. Inappropriate teaching
methods not only reduce student motivation and engagement, but also have an impact on the
low quality of learning outcomes as well as the development of teachers' competencies as key



actors in the learning process (Hatisaru & Kiicilikturan, 2009; He & Jen, 2025). As reported by
Suharno (Suharno et al., 2020), as many as 74% of students feel bored during the learning
process, which reflects the inaccuracy of the teaching approach used. On the other hand, there
is still a significant gap between the learning strategies implemented in VE institutions and the
ever-evolving demands of the workforce, particularly in terms of graduates' readiness to enter
and survive in the industry (Bruin et al., 2025). This shows the urgency of determining teaching
methods that are more contextual, innovative, and in line with the real needs of the world of
work, including through curriculum synchronization and practice-based learning approaches
(Yoto et al., 2024). Some studies also confirm that the selection of inappropriate teaching
methods contributes to the low effectiveness of learning strategies, as well as a decrease in
students' motivation and active participation (Kuril et al., 2021).

Previous studies in the field of VE have shown that various teaching methods such as
Problem-Based Learning (PBL), Project-Based Learning (PjBL), Work-Based Learning
(WBL), and Blended Learning have been widely applied to improve the skills and professional
competence of graduates (Chen & Chan, 2024; Cui et al., 2025; Jalinus et al., 2023; Kogoglu
& Kanadli, 2025; Rafiq et al., 2023; Rahdiyanta et al., 2019; Rahim et al., 2024; Triono Ahmad
et al., 2023). PBL and PjBL have proven to be effective in encouraging students' active
engagement, concept mastery, and the development of critical and collaborative thinking skills
(Kogoglu & Kanadli, 2025; Rafiq et al., 2023; Rahim et al., 2024; Triono Ahmad et al., 2023),
while WBL provides real-world experiences relevant to the industry (Jalinus et al., 2023;
Rahdiyanta et al., 2019), and Blended Learning offers flexibility in integrating online and face-
to-face learning (Chen & Chan, 2024; Cui et al., 2025). However, these findings also reveal
limitations such as material mismatch with current industry needs, lack of supporting facilities,
and variations in teachers' pedagogical competencies that affect the quality of method
implementation (Jalinus et al., 2023; Koc¢oglu & Kanadli, 2025; Rahim et al., 2024; Triono
Ahmad et al., 2023). This gap underscores the importance of a comprehensive study to analyze
and identify the most effective, contextual, and sustainable teaching methods to optimize
learning outcomes in VE.

Although various studies have examined the application of teaching methods such as
Problem-Based Learning (PBL), Project-Based Learning (PjBL), Work-Based Learning
(WBL), and Blended Learning in VE, until now there has been no systematic study that
comprehensively analyzes the effectiveness of these methods to identify which ones are the
most relevant and have the optimal impact. Existing research is still fragmented based on
context, field of expertise (Hasan Maksum et al., 2025), or specific region (Gonzalez et al.,
2025), so it does not provide a comprehensive picture that can be used as a reference in the
development of VET learning strategies that are integrated with industry demands. To address
this gap, this study proposes a systematic review approach to integrate findings across studies,
map effective teaching methods, and provide evidence-based recommendations that can
support improving the quality of learning in VE.

This study aims to analyze the types of effective teaching methods in learning in VE The
focus of the analysis is directed to the core question, which method is the most effective in
learning in VE. The main contribution of this study lies in the preparation of a systematic
review-based teaching method map that can be a strategic reference for the development of
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vocational teaching theories as well as a practical guide for educators, as well as policy makers
in designing learning that is in sync with skills in the needs of the job market. The advantage
of the approach used lies in its ability to integrate findings across studies from various contexts
and areas of expertise, resulting in evidence-based recommendations that are comprehensive,
accurate, and applicable to improving the quality of learning in VE.

RESEARCH METHOD

This systematic review was carried out with reference to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) protocol (Page et al., 2021). The
literature search is focused on a reputable international database, namely Scopus. Scopus was
chosen because it has a wide scope of publications and globally recognized indexation
standards (Pranckuté, 2021). The selection of this database ensures that only articles from
indexed journals are analyzed, so that the validity and reliability of the findings can be
guaranteed. The search is not limited by the year of publication so that all relevant studies can
be accommodated, so all articles published from the beginning of indexing to August 2025 are
included. The publications considered include various languages, including English, Spanish,
Russian, Polish, Portuguese, Mandarin, and Hungarian, to expand the representation of
literature in the analysis.

The literature search strategy in this study was carried out by reviewing, summarizing,
and analyzing the titles and important content from the database. The search process uses a
combination of titles, abstracts and keywords that are systematically designed with Boolean
operators AND/OR: ("Teaching method" OR "Instructional method" OR "Teaching strategy"
OR "Instructional strategy" OR "Teaching approach" OR "Instructional approach" OR
"Teaching technique" OR "Instructional technique" OR "Teaching model" OR "Instructional
model" OR "Pedagogical method" OR "Educational method") AND ("Technical and
Vocational Education and "Training" OR "Vocational Education and Training" OR "Vocational
Education" OR "Technical Education" OR "Career and Technical Education" OR "Professional
and Technical Education” OR "Further Education and Training" OR "Competency-based
training" OR "Polytechnic education" OR "vocational high school") AND ("effective" OR
"effectiveness" OR "efficacious" OR "efficacy" OR "effectuality"). The process of combining
titles, abstracts and keywords aims to expand the representation of the literature that is netted,
while the final decision on the inclusion of the study is made collaboratively by the authors
through a thorough review.

The inclusion criteria in this study were determined by referring to the PICOS
(Population, Intervention, Comparator, Outcome, Study Design) framework. Articles included
in the systematic review must meet the following requirements: (a) Population: students,
teachers, or instructors at the VE level; (b) Intervention/Interest: research that evaluates
different types of teaching methods in the context of VE; (¢) Comparator: studies that compare
the effectiveness between teaching methods or variations of instructional approaches; (d)
Outcome: results that show positive or negative impacts of the application of teaching methods
in VE; and (e) Study Design: empirical research that directly examines the implementation of
teaching methods in the VE environment. Meanwhile, excluded articles include: (a)
publications in the form of systematic reviews or meta-analyses; (b) the proceedings of the
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conference; (c) books; (d) studies that do not present clear or specific results related to teaching
methods in VE; and (e) articles that are not available in the final version.

The study selection procedure in this study follows the PRISMA flow systematically.
From the initial search results, 232 academic articles were obtained that were relevant to the
topic of teaching methods in VE. A total of 45 duplicate articles were removed using
Mendeley's reference management software and manually re-verified by two reviewers to
ensure accuracy. Furthermore, 82 articles were eliminated after a review of titles and abstracts,
while another 57 articles were removed based on an in-depth evaluation of the full text. The
entire screening process was carried out independently by two reviewers, with disagreements
resolved through discussion and consensus with the third author to ensure objectivity and
minimize potential bias. The flow of the search strategy and the study selection process are
visualized in Figure 1.

Figure 1. PRISMA Flow Diagram of the Study Search and Selection Process
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RESULT AND DISCUSSION

Based on the results of the classification in table 1, it can be concluded that research on
the effectiveness of teaching methods in VE includes various approaches that illustrate the
transformation of the learning paradigm from conventional models to innovative, adaptive, and
technology-oriented learning and industrial practices.

Table 1. Study Classification Based on Selected Research Theme

Category Category Refrence
Immersive virtual reality (IVR) (Kablitz, 2025; Sami
Ur Rehman et al.,
2023)
Mixed reality (virtual reality + (Bodding et al.,
Immersive Learning and Simulation augmented reality) 2025)
Case methods integrated with virtual (Rzanova et al.,
reality 2024)
Wireman based computer simulation (Nwineh & Okwelle,
2018)
Data driven adaptive learning methods (Y. Liu & Song,
2025)
Smart teaching platform with video (Lietal., 2023)

Adaptive and Artificial Intelligence-

Based Learning feedback

Practice based learning embedded (H. Liuetal., 2021)
teaching system with deep learning

support

Smart home training kit-based learning  (Sukardi et al., 2025)
Guided Co-Construction with artefak  (van Schaik et al.,

Real Projects, Practicums, and Tools  visual 2014)
Digital resource based learning (Marin-Marin et al.,
2020)
Kahoot based gamification (Pefia, 2025)
Game and Puzzle-Based Learning Online Puzzle Activities (OPS) (Geng & Aydemir,
2015)
Computer Aided Music Instruction (Lou et al., 2011)
Learning based on student active (Lopezetal., 2023)
. . . participation
Active and Collaborative Learning Small Group Work (Czaks & Gyori,
2017)
Andragogy and Visual Visual-based interactive learning with (Abdulrasool &
Communication andragogic and motivational strategies Mishra, 2010)
Integrated classes based on TECHS  (Bejan et al., 2020)
Orchestration of Learning Processes (class. prgsentatlons, la'boratory
and Design practlc.:es, assignments, and quizzes)
Learning Cycle (PURNOMO et al.,
2020)
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Immersive Learning and Simulation

The results of the synthesis indicate that immersive learning and simulation are among
the most effective approaches for improving students technical skills and engagement in VE.
The application of Immersive Virtual Reality (IVR), Mixed Reality (a combination of VR and
AR), and computer simulations such as Wireman Simulator has proven capable of creating a
realistic and safe learning experience. Students can practice technical skills without the risk of
tool damage or occupational safety hazards. In addition to increasing motivation, this method
also contributes to increasing the accuracy and speed of students' work in completing practicum
tasks.

However, the effectiveness of this method is highly dependent on the readiness of the
infrastructure and the competence of teachers in utilizing technology. The use of VR and AR
devices requires considerable investment costs and training for educators to be able to integrate
simulations into learning activities in a meaningful way. Therefore, the success of the
implementation of immersive learning is not only determined by technology, but also by
pedagogic capabilities in designing learning experiences that are relevant to the needs of the
industry.

Adaptive and Artificial Intelligence-Based Learning

Artificial intelligence (Al)-based adaptive learning methods provide new opportunities
to improve the personalization and effectiveness of vocational learning. The data-driven
adaptive platform and intelligent teaching system with video feedback are able to adjust the
difficulty level of the material according to the individual abilities of the learner. In addition,
the application of a deep learning-based embedded teaching system allows students to obtain
automatic guidance during the learning process.

Findings from related studies show that adaptive methods can accelerate the mastery of
concepts and improve the efficiency of learning time. Learners gain a more interactive learning
experience that is responsive to their needs. However, the implementation of this method
requires good data system readiness and teachers' ability to analyze Al-based learning
outcomes. Limited data privacy and variations in digital literacy levels are also challenges that
need to be overcome so that this method can be applied optimally.

Learning Projects, Practicums, and Real Tools

This category includes a variety of hands-on practice-based methods, including smart
home training kit-based learning, guided co-construction with visual artifacts, and digital
resource-based learning. All of these methods have a common characteristic, namely, placing
students as the center of learning activities through real activities that resemble industrial
conditions.

The results of the study show that the application of project-based learning and real
tools can improve students' technical skills, critical thinking skills, and work readiness.
Through hands-on practical activities, students can understand the relationship between theory
and application in the world of work. In addition, the use of digital media also enriches the
learning experience and makes it easier for students to understand complex concepts. The main
challenge of implementing this method is the need for adequate practice facilities and active
involvement from the industry to provide a contextual learning experience.
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Game- and Puzzle-Based Learning

The game- and puzzle-based learning approach (gamification) is also an effective
strategy in increasing student motivation and participation. Methods such as Kahoot-based
gamification, Online Puzzle Activities (OPS), and computer-aided music instruction have been
proven to be able to create a more interesting and interactive learning atmosphere. Through the
game element, students become more focused and active in understanding the material being
taught.

However, the results of some studies show that the impact of gamification is stronger
on affective aspects such as motivation and enthusiasm for learning, while its effect on
cognitive and psychomotor learning outcomes still varies. Therefore, the application of this
method should be combined with real practice activities in order to have a more comprehensive
impact on students' competencies.

Active and Collaborative Learning

Active and collaborative learning focuses on students' active participation through
cooperation in small groups. This method emphasizes interaction between students to solve
problems, discuss, and share knowledge with each other. In the context of VE, this approach is
particularly relevant because it mimics work situations in industries that demand collaboration
across areas of expertise.

The analyzed studies show that collaborative learning can improve communication
skills, leadership, and a sense of responsibility in completing group tasks. In addition, students
become more confident in coming up with ideas and making decisions. The effectiveness of
this method depends on the role of the teacher as a facilitator who is able to create a conducive
and inclusive learning environment for all participants.

Andragogy and Visual Communication-Based Learning

Andragogic approaches and visual communication are widely applied in the context of
training or learning for adult learners. These methods include lecture-based learning, printed
materials, and motivational feedback, as well as visual-based interactive learning strategies.
The main principles of andragogy emphasize learning independence, relevance of the material
to the participants' experience, and direct application to work.

Research shows that this method is able to increase the engagement and learning
motivation of adult participants. The use of visual media also helps in clarifying abstract
concepts and strengthening the understanding of the material. Thus, andragogy and visual
communication approaches are effectively applied in vocational training targeting participants
with work experience or lifelong learners.

Orchestration of Learning Processes and Design

The effectiveness of teaching methods depends not only on the type of method used,
but also on how teachers design and orchestrate the learning process as a whole. Several studies
highlight the success of the TECHS model which consists of classroom presentation stages,
laboratory practices, assignments, and quizzes as well as the systematic learning cycle in
improving the consistency and coherence of the material.

This approach helps teachers in integrating various methods in harmony so that each
stage of learning supports the other. Learning orchestration also allows for the implementation
of continuous formative evaluation and strategic adjustment based on learners' needs. Thus,
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teachers play the role of learning designers who ensure that each component of learning
activities contributes to the achievement of vocational competence optimally.

CONCLUSION

Based on the results of a review of various studies, it can be concluded that the
effectiveness of teaching methods in VE is greatly influenced by the ability of teachers and
educational institutions to integrate real-world practice-based approaches, digital technology,
and adaptive pedagogic principles. Immersive learning and simulation have proven to be
effective in improving technical skills and occupational safety, while Al-based adaptive
learning is able to personalize the learning experience. On the other hand, project learning and
real practice remain the main foundation in building students' professional competence and job
readiness.

Gamification methods, active and collaborative learning, and visual andragogy
contribute greatly to increased student motivation and engagement, while the orchestrated
learning design ensures each method is systematically integrated. Thus, there is no single most
effective, but it is the synergy between approaches that creates the best learning outcomes. The
success of the implementation of vocational learning methods also depends on institutional
policy support, technological readiness, and active collaboration between educational
institutions and the industrial world. For this reason, continuous training is needed for teachers
in instructional design and the use of technology so that vocational learning can adapt to the
times.

REFERENCES

Abdulrasool, S. M., & Mishra, R. (2010). Teachers’ Attitude towards Integration of Computer
Assisted Instructions in Teaching and Learning Process in CAD/CAM/CNC Module. The
International  Journal of Learning: Annual  Review, 16(12), 137-148.
https://doi.org/10.18848/1447-9494/CGP/v16112/46790

Bejan, A., Xi, M., & Parker, D. L. (2020). Outcomes of a Safety and Health Educational
Intervention in Auto Body and Machine Tool Technologies Vocational College Programs:
The Technical Education Curricula for Health and Safety (TECHS) Study. Annals of Work
Exposures and Health, 64(2), 185-201. https://doi.org/10.1093/annweh/wxz092

Bodding, R., Schriek, S. A., & Maier, G. W. (2025). A systematic review and meta-analysis of
mixed reality in vocational education and training: examining behavioral, cognitive, and
affective training outcomes and possible moderators. Virtual Reality, 29(1), 44.
https://doi.org/10.1007/s10055-025-01118-z

Bruin, M., Tutlys, V., Umarik, M., Loogma, K., Kaminskiené, L., Bentsalo, 1., Viljataga, T.,
Sloka, B., & Buligina, 1. (2025). Participation and learning in Vocational education and
training - a cross-national analysis of the perspectives of youth at risk for social exclusion.
Journal of  Vocational  Education & Training, 77(3), 706-727.
https://doi.org/10.1080/13636820.2023.2283745

Chen, X., & Chan, S. (2024). Implementing digital pedagogy in TVET: A Connectivist
perspective. Vocation, Technology & Education, 1(2).
https://doi.org/10.54844/vte.2024.0595

724



Cui, Y., Li, M., & Luo, Y. (2025). Strategies for Conducting Blended Learning in VET: A
Comparison of Award-Winning Courses and Daily Courses. Behavioral Sciences, 15(6),
787. https://doi.org/10.3390/bs15060787

Czako, A., & Gydri, A. (2017). Motivalas, osztonzés a szakképzésben. Egyes pedagogiai
eszkozok 0sztonzd erejének tanuldi megitélése tarsadalmi hattérvaltozoik szerint.
Szociologiai Szemle, 27(1), 4-29.

Geng, Z., & Aydemir, E. (2015). An alternative evaluation: online puzzle as a course-end
activity.  Interactive  Technology and Smart Education, 12(3), 169-182.
https://doi.org/10.1108/ITSE-04-2015-0008

Gonzalez, A., Pino-Yancovic, M., & Correa, F. (2025). Project-based learning in Chilean
vocational secondary schools: the role of collaboration and collective agency for
successful implementation. Journal of Vocational Education & Training, 1-17.
https://doi.org/10.1080/13636820.2025.2507586

Hasan Maksum, Wawan Purwanto, Siman, Selamat Triono, & Hanapi Hasan. (2025).
Enhancing Student Achievement through a Digital Learning Module: The TEFA-T Model
in a Teaching Factory of Automotive Vocational Education. International Journal of
Interactive Mobile Technologies (LJIM), 19(06), 115-127.
https://doi.org/10.3991/ijim.v19106.53799

Hatisaru, V., & Kiigiikturan, A. G. (2009). Vocational and technical education problem-based
learning exercise: Sample scenario. Procedia - Social and Behavioral Sciences, 1(1),
2151-2155. https://doi.org/10.1016/j.sbspro.2009.01.378

He, F., & Jen, T. H. (2025). Analyzing the effectiveness of teaching methods and strategies in
developing teacher competence in vocational education. Journal of Pedagogical
Research. https://doi.org/10.33902/JPR.202528505

Jalinus, N., Syahril, Haq, S., & Kassymova, G. K. (2023). Work-based learning for the
engineering field in vocational education: Understanding concepts, principles and best
practices. Journal of FEngineering Researcher and Lecturer, 2(1), 9-17.
https://doi.org/10.58712/jerel.v2i1.22

Kablitz, D. (2025). Bridging Theory and Practice with Immersive Virtual Reality: A Study on
Transfer Facilitation in VET. Education Sciences, 15(8), 959.
https://doi.org/10.3390/educscil 5080959

Klassen, J. (2025). International organisations in vocational education and training: a literature
review. Journal of Vocational Education & Training, 77(3), 792-818.
https://doi.org/10.1080/13636820.2024.2320895

Kogoglu, A., & Kanadli, S. (2025). The effect of problem-based learning approach on learning
outcomes: A second-order meta-analysis study. Educational Research Review, 48,
100690. https://doi.org/10.1016/j.edurev.2025.100690

Kuril, S., Gupta, V., & Chand, V. S. (2021). Relationship between negative teacher behaviors
and student engagement: Evidence from India. International Journal of Educational
Research, 109, 101858. https://doi.org/10.1016/j.ijer.2021.101858

Li, Q., Wang, F., Lai, D., Deng, H., & Fu, L. (2023). Study on the application effect of
intelligent teaching platform combined with video feedback teaching method in

725



community health service course of connecting nursing specialty in secondary and higher
vocational schools. Chinese Journal of Nursing Education, 20(12), 1459—1464.

Liu, H., Tan, W., Gong, J., & Hu, P. (2021). Teaching System of Embedded Mechanical
Manufacturing Specialty Based on Deep Learning. Mobile Information Systems, 2021, 1—
11. https://doi.org/10.1155/2021/9936385

Liu, Y., & Song, J. (2025). Research on Real-time Dynamic Adjustment Strategy of Industry-
Teaching Integration Practical Training Process in Higher Vocational Education Based on
Reinforcement Learning. Journal of Combinatorial Mathematics and Combinatorial
Computing, 127a. https://doi.org/10.61091/jcmcc127a-179

Lopez, F., Contreras, M., Nussbaum, M., Paredes, R., Gelerstein, D., Alvares, D., &
Chiuminatto, P. (2023). Developing Critical Thinking in Technical and Vocational
Education and Training. Education Sciences, 13(6), 590.
https://doi.org/10.3390/educscil 3060590

Lou, S.-1., Guo, Y.-C., Zhu, Y.-Z., Shih, R.-C., & Dzan, W.-Y. (2011). Applying computer-
assisted musical instruction to music appreciation course: An example with Chinese
musical instruments. Turkish Online Journal of Educational Technology-TOJET, 10(1),
45-57.

Magagula, M. M., & Awodiji, O. A. (2024). The implications of the fourth industrial revolution
on technical and vocational education and training in South Africa. Social Sciences &
Humanities Open, 10, 100896. https://doi.org/10.1016/j.ssah0.2024.100896

Marin-Marin, J.-A., Soler-Costa, R., Moreno-Guerrero, A.-J., & Lopez-Belmonte, J. (2020).
Effectiveness of Diet Habits and Active Life in Vocational Training for Higher Technician
in Dietetics: Contrast between the Traditional Method and the Digital Resources.
Nutrients, 12(11), 3475. https://doi.org/10.3390/nu12113475

Nwineh, L., & Okwelle, P. C. (2018). Acquisition of practical skills in domestic electrical
installation: Computer simulation versus demonstration approach. Journal of Technical
Education and Training, 10(1).

Page, M. J., McKenzie, J. E., Bossuyt, P. M., Boutron, 1., Hoffmann, T. C., Mulrow, C. D.,
Shamseer, L., Tetzlaff, J. M., Akl, E. A., Brennan, S. E., Chou, R., Glanville, J., Grimshaw,
J. M., Hrébjartsson, A., Lalu, M. M., Li, T., Loder, E. W., Mayo-Wilson, E., McDonald,
S., ... Moher, D. (2021). The PRISMA 2020 statement: an updated guideline for reporting
systematic reviews. BMJ, n71. https://doi.org/10.1136/bmj.n71

Pefia, A. Dela. (2025). Digital learning platforms in aircraft maintenance technology:
Evaluating the effectiveness of gamified learning approaches. Research in Learning
Technology, 33. https://doi.org/10.25304/r1t.v33.3373

Pranckuté, R. (2021). Web of Science (WoS) and Scopus: The Titans of Bibliographic
Information in  Today’s  Academic  World.  Publications,  9(1), 12.
https://doi.org/10.3390/publications9010012

PURNOMO, P, -, T., ROMLIE, M., & DIKA, J. (2020). Comparation: Learning Results
Engineering Mechanics Using Conventional Learning Model and Learning Cycle in
Vocational High School. Journal for the Education of Gifted Young Scientists, 8(1), 393—
406. https://doi.org/10.17478/jegys.668031

726



Rafiq, A. A., Triyono, M. B., & Djatmiko, I. W. (2023). The Integration of Inquiry and Problem-
Based Learning and Its Impact on Increasing the Vocational Student Involvement.
International Journal of Instruction, 16(1), 659-684.
https://doi.org/10.29333/1j1.2023.16137a

Rahdiyanta, D., Nurhadiyanto, D., & Munadi, S. (2019). The Effects of Situational Factors in
the Implementation of Work-Based Learning Model on Vocational Education in
Indonesia. International Journal of  Instruction, 12(3), 307-324.
https://doi.org/10.29333/1j1.2019.12319a

Rahim, B., Ambiyar, A., Waskito, W., Fortuna, A., Prasetya, F., Andriani, C., Andriani, W.,
Sulaimon, J., Abbasinia, S., Luthfi, A., & Salman, A. (2024). Effectiveness of Project-
Based Learning in Metal Welding Technology Course with STEAM Approach in
Vocational Education. TEM Journal, 1481-1492. https://doi.org/10.18421/TEM132-62

Rzanova, S., Yushchik, E., Markova, S., & Sergeeva, A. (2024). Impact of virtual reality
technologies in the context of the case method on engineering students’ competencies.
Education and Information Technologies, 29(6), 7341-7359.
https://doi.org/10.1007/s10639-023-12123-7

Sakdapat, N. (2024). Approaches for sustainable professional skill development for vocational
education students in Thailand. F1000Research, 13, 401.
https://doi.org/10.12688/f1000research.146802.1

Sami Ur Rehman, M., Abouelkhier, N., & Shafiq, M. T. (2023). Exploring the Effectiveness of
Immersive Virtual Reality for Project Scheduling in Construction Education. Buildings,
13(5), 1123. https://doi.org/10.3390/buildings 13051123

Suharno, Pambudi, N. A., & Harjanto, B. (2020). Vocational education in Indonesia: History,
development, opportunities, and challenges. Children and Youth Services Review, 115,
105092. https://doi.org/10.1016/j.childyouth.2020.105092

Sukardi, Candra, O., Mirshad, E., Zaus, M. A., & Islami, S. (2025). Leveraging Smart Home
Training Kits as an Innovative Educational Tool to Foster Higher-Order Thinking Skills.
Data and Metadata, 4, 476. https://doi.org/10.56294/dm2025476

Triono Ahmad, S., Watrianthos, R., Dwinggo Samala, A., Muskhir, M., & Dogara, G. (2023).
Project-based Learning in Vocational Education: A Bibliometric Approach. International
Journal of Modern Education and Computer Science, 15(4), 43-56.
https://doi.org/10.5815/ijmecs.2023.04.04

van Schaik, M., Terwel, J., & van Oers, B. (2014). Representations in simulated workplaces.
International Journal of Technology and Design Education, 24(4), 391-417.
https://doi.org/10.1007/s10798-014-9261-4

Yoto, Marsono, Suyetno, A., Mawangi, P. A. N., Romadin, A., & Paryono. (2024). The role of
industry to unlock the potential of the Merdeka curriculum for vocational school. Cogent
Education, 11(1). https://doi.org/10.1080/2331186X.2024.2335820

727



