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KEYWORDS the ADDIE model which includes the stages of analysis, design, development,
Interactive Simulation; implementation, and evaluation. The research subjects consist of 3 material
Simulation-Based experts, 2 media experts, and 25 students as users. The instruments used are
Learning; Vocational expert validation sheets and student response questionnaires. Validity data
Education; Automotive analysis uses Aiken’s V, while practicality is analyzed using descriptive
Equipment; Learning percentages. The results of the study show that the developed media obtains
Media Validation. validity values on the material aspect of 0.85 and the media aspect of 0.86,

which are included in the valid category because they are above 0.80. The
practicality test on students shows a feasibility level of 83.5% in the very
practical category. Based on these results, e-ToolSim Cakra is declared
feasible and practical to use as a learning media in supporting theoretical and
practical learning through interactive simulation. The main contribution of
this study lies in the development of a digital simulation-based learning model
that integrates learning stages in the form of theorization, simulation, practice,
and reflection in one interactive learning system for vocational education in

the automotive field.
This is an open access article under the CC—BY-SA license.

) 0O

INTRODUCTION

The automotive industry is currently developing rapidly with the integration of sensor technology, actuators,
and digital diagnostic systems in modern vehicles (Ahmadian et al., 2023; Putra et al., 2025; Varriale et al., 2023; Q.
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Wang et al., 2025). This development demands that vocational education students possess accurate practical
competencies, particularly in the use of measuring tools and vehicle service equipment, because the accuracy of
measurement results and work procedures greatly determines the quality of diagnosis and repair (Bahyaoui et al.,
2026; Hastindra Na Ayudhaya et al., 2026).

However, practical learning in the field of automotive equipment still faces various obstacles. The results of
initial observations at the Automotive Engineering Education Study Program of Universitas Negeri Malang show a
limited number of practical tools with a ratio of approximately 1:4 to 1:6 students per unit of tool. This condition
causes not all students to obtain adequate practical experience in one session, because some must wait their turn or
only observe (Yusuf, 2024). In addition, the limited practice time, which is approximately 100 to 150 minutes per
meeting covering explanation, demonstration, and practice, is not sufficient to provide optimal training experience,
especially for students in the early stages of learning (Nguyen (Ruby) & Barbieri, 2026; Rose, 2026).

Another factor that also becomes an obstacle is the difference in students’ initial abilities. Variation in
experience and readiness in understanding tool usage causes differences in learning speed among students. Under
conditions of limited time and facilities, these differences are difficult to accommodate optimally, potentially causing
competency gaps (Putra, Heong, et al., 2022; Suswanto et al., 2018).

On the other hand, the utilization of digital technology in learning has developed rapidly. More than 80% of
students are already accustomed to using online learning platforms. In addition, SIPEJAR has been adopted at
Universitas Negeri Malang as a Learning Management System. However, its utilization is still dominated by material
distribution, discussion forums, and assignments, while the use of interactive simulation media is still limited. Yet,
simulation-based learning approaches have the potential to improve student engagement and procedural understanding
in a more systematic manner (Putra et al., 2020; Putra, Ulfatin, et al., 2022). Several studies also show that simulations
can increase learning engagement by 30 to 50% and strengthen understanding of work procedures (Valencia-Forrester,
2026; Wall et al., 2026; Y. Wang et al., 2026). In addition, students can repeat practice without the risk of tool damage,
making it more effective in technical skills learning.

Nevertheless, existing simulation media currently still has limitations. Most are generic in nature and have not
been specifically designed to meet the learning needs of automotive equipment in vocational education. Many
simulations only display visualization without interactive experience based on real work procedures. In addition,
integration with learning systems such as SIPEJAR is also still very limited. This shows a gap between the needs of
practical learning in the automotive field and the characteristics of the simulation media currently available (Deniz,
2026; Jeong, 2026; Luu et al., 2026).

Based on these conditions, the development of learning media that is more contextual, interactive, and
appropriate to practical learning needs is required. Therefore, e-ToolSim Cakra was developed as an interactive
automotive equipment simulator designed to provide a more flexible and systematic learning experience. This media
is expected to help students understand tool usage, work procedures, and potential errors in practice. Thus, this study
aims to develop and validate the interactive learning media e-ToolSim Cakra in automotive equipment learning at the
Automotive Engineering Education Study Program of Universitas Negeri Malang, with a focus on content validity,
competency validity, and ease of use.

METHOD

The method used in this study is Research and Development (R&D) adopting the ADDIE model which consists
of five stages, namely Analysis, Design, Development, Implementation, and Evaluation. The ADDIE model was
chosen because it provides a systematic framework in the development of technology-based learning media. At the
analysis stage, identification of learning needs was conducted through observation of the learning process in the
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Automotive Equipment course at the Automotive Engineering Education Study Program of Universitas Negeri
Malang. This stage also includes identification of available practical tools, analysis of learning time allocation, and
identification of problems experienced by students in the use of measuring tools and automotive service tools.

At the design stage, planning of the learning system and media was conducted by compiling a flowchart for
using e-ToolSim Cakra, designing the User Interface (UI) display, determining simulation materials covering
measuring tools and vehicle service tools, and compiling research instruments. Research instruments consist of expert
validation sheets and student response questionnaires. The validation instrument is divided into material aspects and
media aspects. Assessment indicators on the material aspect include suitability of material with learning outcomes,
accuracy of concepts, clarity of material delivery, depth of material, and relevance to automotive practice. Meanwhile,
indicators on the media aspect include interface display, readability, navigation, interactivity, ease of use, feedback
features, and technical functions of the media. The student response questionnaire covers indicators of ease of use,
clarity of simulation, media attractiveness, usefulness of media in understanding material, and student learning
motivation.

The development stage was focused on creating the e-ToolSim Cakra product in accordance with the design
that had been planned. The main features developed include interactive simulation of measuring tool usage, procedures
for using service tools, and provision of automatic feedback on tool usage errors. After the product was completed,
validation was conducted by experts consisting of two material expert validators from the automotive field and two
media expert validators who have competence in the field of learning technology. Subsequently, at the implementation
stage, the product was tested on a limited basis to 30 students of the Automotive Engineering Education Study Program
of Universitas Negeri Malang. Students were asked to use the e-ToolSim Cakra media, then provide assessments
through response questionnaires to determine the level of practicality and ease of use of the media.

The evaluation stage was conducted to determine the level of validity and feasibility of the developed media.
Data from expert validation results were analyzed using the Aiken’s V formula to measure the level of agreement
among validators for each assessment indicator. The formula used is as follows:

where s = r — l,,, r is the score given by the validator, lo is the lowest score on the rating scale, ¢ is the highest
score on the rating scale, and n is the number of validators. The validity interpretation criteria used are V > 0.80
categorized as very valid, 0.60 <V <= 0.80 categorized as valid, 0.40 <V <= 0.60 categorized as sufficiently valid,
and V <= 0.40 categorized as less valid. Furthermore, student response data were analyzed using descriptive
percentages to determine the level of media feasibility with criteria of 81 to 100% = very feasible, 61 to 80% = feasible,
41 to 60% = sufficiently feasible, and below 40% = not feasible. The results of this analysis were used as the basis for
determining the validity, practicality, and overall feasibility of the e-ToolSim Cakra learning media.

RESULT AND DISCUSSION
Result

Development and Validation of e-ToolSim Cakra

The analysis was conducted through observation and preliminary analysis of the subject matter of this study,
namely at the Automotive Engineering Practicum Unit of the Automotive Engineering Study Program at the State
University of Malang. The observation results indicate that the use of practicum tools has not been as optimal as
expected, due to limited availability of practicum tools. The ratio of tools to students is 1:4 to 1:6; meaning that not
all students can interact directly with the tools in one practicum session. Furthermore, the lab time (approximately
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100-150 minutes per session) is insufficient to cover more than one exercise. Some students are unfamiliar with using
measuring instruments, especially during the first few sessions. Therefore, flexible learning materials need to be
developed that allow students to learn independently.

During the design process, e-ToolSim Cakra was developed as an interactive simulator connected to SIPEJAR.
The system comprises a series of key features, including a dashboard, tool selection menu, tool usage simulation, and
feedback features. Emphasis was placed on basic vehicle measurement and service tools. Furthermore, at this stage,
research instruments were created, namely an expert validation sheet and a student feedback questionnaire, which will
be implemented in subsequent research stages.

The development stage produced an interactive learning media called e-ToolSim Cakra, which was designed
to help students learn the use of measuring and vehicle service tools. The media provides tool visualization, procedural
simulations, and an interactive feedback system to identify user errors during the simulation process. The application
interface is presented in Figure 1.

Selamat Datang di
e-ToolSim Cali:

Simulator Interaktif Pembelajaran
Peralatan Otomotif

Figure 1. Cakra e-ToolSim Application as an Interactive Simulator for Learning Automotive Equipment
Source: Researcher documentation / results of e-ToolSim Cakra application development

Based on Figure 1, the design of the e-ToolSim Cakra interface is designed based on a modern minimalist
concept that is simple, professional, and attractive as shown in Figure 1. The dark blue and white color scheme was
chosen because it will give an academic, technological, and ergonomic impression and is comfortable for long-term
learning. The main part of this system is the graphic part, namely the logo of the State University of Malang and the
logo of the e-ToolSim product, namely the Cakra graphic. The purpose of the Home page is to provide a navigation
point to the platform (and some descriptions of each platform’s functions) along with direct links to learning menus
and automotive equipment visuals. The system’s main menu consists of Home, Tools, Simulation, Materials,
Assessment, and User Profile. All menus have several interrelated functions, forming a systematic and interactive
learning process.

In the Equipment menu, students can obtain details about various automotive equipment, such as their
functions, equipment names, and usage characteristics. In addition, students can learn to use equipment virtually, step
by step, with animations and step-by-step instructions through the Simulation menu. Simulations also identify
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potential equipment errors and how to fix them, providing students with practical experience before entering the
workshop for practical work. Digital learning materials are stored by topic in the “Materials” menu, and student
knowledge is assessed in the “Assessment” menu through interactive quizzes and case study assessments.
Additionally, the “Profile” menu provides students’ learning progress, learning activities, and learning outcomes while
using the platform.

E-ToolSim Cakra was developed as an information and learning simulation tool that can increase student
engagement in the learning process. The interactive and contextually relevant visual approach is expected to improve
students’ conceptual understanding, procedural skills, and practical readiness on automotive equipment topics. The
developed media was subsequently evaluated through expert validation to determine its content and media feasibility.
The assessment involved three material experts and two media experts using a rating-scale instrument analyzed with
Aiken’s V. The results of the material expert validation are presented in Table 1.

Table 1. Results of Material Expert Validation

Aspect Aiken’s V Category
Material suitability 0.86 Very valid
Depth of material 0.83 Very valid
Clarity of presentation 0.85 Very valid
Average 0.85 Very valid

Source: Processed by the researcher, 2026
Based on Table 1, all aspects of the material assessment have a value greater than 0.80 Aiken’s V. This means
that the material used in the e-ToolSim Cakra is in accordance with the expected competencies and has a high level
of clarity. An average score of 0.85 points indicates a “very high” level of content validity. Furthermore, the validation
results from media experts can be seen in the table 2 below.
Table 2. Media Expert Validation Results

Aspect Aiken’s V Category
Appearance 0.88 Very valid
Interactivity 0.84 Very valid
Navigation 0.86 Very valid
Average 0.86 Very valid

Source: Processed by the researcher, 2026

Based on Table 2, the display, interactivity, and navigation aspects scored above 0.80. This indicates that e-
ToolSim Cakra has good display quality, is easy to use, and supports optimal user interaction. The average score was
0.86, indicating that the instrument can be considered “very valid.” Even so, there are several recommendations, such
as providing instructions at the start of the application and a better color scheme. Students have tested the product
based on these recommendations.

After the expert validation process, e-ToolSim Cakra was tested on 25 students from the Automotive
Engineering Education Study Program at Universitas Negeri Malang. Students used the simulator and subsequently
completed a response questionnaire to evaluate the practicality and usability of the media. The results of student
responses are presented in Table 3.

Table 3. Student Response Results

Aspect Percentage Category
Ease of use 84% Very worthy
Clarity of simulation 82% Very worthy
Appearance 85% Very worthy
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Interest 83% Very worthy
Average 83.5% Very worthy
Source: Processed by the researcher, 2026

Based on Table 3, it can be seen that all aspects scored above 80%, indicating that Cakra e-ToolSim falls into
the “very appropriate” category. The maximum score (85%) was given for the interface aspect and the minimum score
(82%) was given for the clarity of the simulation. However, all aspects still fall into the “very appropriate” category.
Along with the quantitative data, several students reported that the simulation was useful in helping them understand
how to operate the equipment before the laboratory practicum. Furthermore, students stated that the feedback function
was useful in identifying some errors during the simulation.

Overall, the validation and implementation results indicate that e-ToolSim Cakra is highly feasible for
vocational learning applications. The media achieved high validity scores from both material and media experts
(Aiken’s V = 0.85-0.86), while student responses showed a high practicality level with an average score of 83.5%.
These findings suggest that e-ToolSim Cakra can support interactive and simulation-based learning in automotive
equipment education.

Discussion
Interactive Simulation-Based Learning in Vocational Education

The results of the study show that e-ToolSim Cakra has a high level of validity with Aiken’s V scores ranging
from 0.83 to 0.88. These findings indicate that the developed media is in accordance with the competency needs of
vocational learning and supports procedural learning in automotive education. High agreement among experts is
reflected in the variation of V scores ranging from 0.83 to 0.88 by Aiken experts. This indicates that the content
presented meets competency expectations. Thus, it can be concluded that the resulting media is one of the learning
media that can be relied upon in the student learning process.

The validity of educational media is not only determined by the accuracy of the media content, but also by the
presentation structure according to the learning characteristics. In vocational education, what is needed is not only
declarative knowledge, but also a systematic understanding of the procedures (Bezuidenhout et al., 2025; Jiao et al.,
2026; Zhu et al., 2026). e-ToolSim Cakra aims to combine the two by presenting the work steps systematically. This
will help students understand the sequential steps of the tool. This systematic presentation helps students understand
the sequence of work procedures in a more structured manner. (Fauzan et al., 2025; Martel, 2025).

Empirical validation results indicate that the content suitability aspect received a high score. This indicates that
the material is relevant to the learning needs of the Automotive Engineering Education Program. Furthermore, the
clarity of presentation aspect also received a good score, indicating that the information presented is easy for users to
understand (Chaerunnisa et al., 2025; Hashim et al., 2025; Martella et al., 2025). This finding is significant because
clear information is crucial for successful media-based learning. Learning objectives will not be easily achieved if the
media cannot present information clearly.

The results of media validation show that the aspects of display, navigation, and interactivity have been well
designed and are easy to use. Interactive features allow students to be actively engaged in the simulation process,
which is important in procedural-based vocational learning (Almazroui, 2022; Tzortzoglou et al., 2023). Interactive
learning media does not only function as a means of information delivery, but also as part of the learning process itself
(Irfandi et al., 2024). Nevertheless, validators still provided some input regarding usage instructions and visual contrast
so that media development still needs to be continuously refined.
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The high practicality score (83.5%) shows that e-ToolSim Cakra was well received by students and is easy to
use in independent learning activities. Ease of use is an important factor because learning media can only be utilized
optimally when it has good accessibility and usability (Neophytou et al., 2025; Vrana, 2025).

Interface design is crucial for user experience. Research findings show that visual aspects are rated higher than
other aspects. This means that engaging visual design can increase students’ learning motivation (Varriale et al., 2023;
Vrana, 2025). Furthermore, the user-friendly interface allows students to understand the media workflow. Thus, the
visual display does not only function aesthetically but also supports the effectiveness of learning. That said, there is a
slight decrease in the clarity of the simulation in other aspects. Consequently, improving the quality of procedural
representation in the media is still possible. The working steps of a good simulation should be easy to understand and
modeled in detail. Students may not understand how to perform a procedure if the simulation is unclear. For this
reason, further work would be beneficial to improve the quality of the simulation.

Moreover, student feedback indicates that this tool can help students understand the material before the
practicum session. Therefore, e-ToolSim Cakra can be used as pre-learning for practicum sessions. Students can now
learn independently using this tool to learn procedural steps. Especially in vocational education, there is a need for
practical readiness. Accordingly, this tool can improve learning efficiency (Khasanah et al., 2024; Marsono et al.,
2024). Overall, it can be seen that this media is very practical and can be applied in real-world situations. This media
is not only theoretically valid but has also been proven to be applicable in educational contexts. This reflects the
success of media development to meet user needs. Thus, it can be concluded that e-ToolSim Cakra can be implemented
as an alternative in effective learning.

In recent years, an increasingly widely adopted method for vocational training is Interactive Simulation (IS).
This provides students with the opportunity to learn through experiences similar to those they would encounter in real
life. In this study, the simulation medium used was e-ToolSim Cakra, which was used to assist the procedural learning
process. Students can use the tools without having to be in a laboratory. This provides flexibility in the learning
process. From a pedagogical perspective, interactive simulation can be linked to experiential learning theory (Armanto
et al.,, 2025; Handayani et al., 2025). This theory argues that learning occurs as a result of direct experience.
Simulations won’t replace hands-on practice, but they can help provide practical experience. Students will have the
opportunity to learn the steps first and practice them. First, simulations are part of the learning process.

The research results show that simulation is a more systematic approach to student learning. This is reflected
in student responses, which stated that using simulations helped them understand the steps. Using simulations allows
processes to be tried as many times as desired. This is important because procedures require extensive practice to
learn. Therefore, simulations can be used to enhance learning. Furthermore, due to the varying abilities of students,
simulations can also reflect this situation. Students have the opportunity to engage in learning at their own pace. This
learning is not uniform like traditional learning. Interactive simulation also supports independent learning and self-
paced learning in accordance with the individual learning needs of each student (Putra, Sumarli, et al., 2024; Putra,
Ulfatin, et al., 2024; Rosyid & Prasetyo, 2025). Interactive simulation does not only function as a supporting medium,
but also becomes an important part of the practice-based learning process in vocational education. Vocational
education simulations can serve as a bridge between theory and practice, further enhancing the importance of
simulations in today’s learning environment.

Contribution of e-ToolSim Cakra to Digital Vocational Learning

The research results can be presented in the form of a conceptual model that serves as a representation of the
research formulation, namely the Cakra e-ToolSim-based learning conceptual model. This model consists of a
combination of theoretical learning, simulation, and practical learning. This integration is crucial for providing a
comprehensive learning experience to students. This model also depicts learning as a holistic process.
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The conceptual model developed in this study integrates theoretical learning through SIPEJAR, simulation
using e-ToolSim Cakra, independent practice, and laboratory experience. This integration forms a continuous learning
cycle that connects students’ conceptual understanding with practical skills. The final stage in this model is reflection
and evaluation, where students assess their learning outcomes and lecturers provide feedback for improvement. This
process shows that learning takes place in a continuous and systematic manner. This model is one of the important
contributions of this study.

The novelty of this study lies not only in the resulting product, but also in the ideas for product development
and learning system integration. Based on the research results and discussion, several forms of novelty can be clearly
identified. The novelty of this study lies not only in the product produced, but also in the integration of the learning
system and procedural simulation approach. e-ToolSim Cakra was developed as an automotive equipment learning
simulator that not only displays tool visualization, but also simulates work steps procedurally. In addition, the system
is equipped with interactive feedback that allows students to correct errors directly, thereby supporting more adaptive
independent learning compared to conventional media (Ooi et al., 2023; Putra et al., 2025).

This research has several aspects related to its contribution to science, which can be seen from the conceptual,
methodological, and practical aspects. Scientifically, this study contributes to the development of simulation-based
learning in vocational education. Conceptually, this study strengthens the view that simulation is not merely a learning
aid, but a part of the learning process itself. Methodologically, the use of the ADDIE model integrated with digital
systems shows that media development can be conducted systematically and can be replicated. Practically, e-ToolSim
Cakra provides a solution to the limitations of practical tools in the laboratory by providing a simulation-based learning
alternative.

The implications of this study cover theoretical, practical, and institutional aspects. Theoretically, the results
of this study strengthen the concept of vocational learning that integrates theory, simulation, and practice as a unified
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learning process. Practically, e-ToolSim Cakra can be utilized as supporting learning media to improve student
readiness before laboratory practice. Institutionally, this media has the potential to support the development of digital
learning and reduce dependence on physical practical equipment in vocational higher education institutions.

CONCLUSION

Based on the research results, it can be concluded that E-ToolSim Cakra was successfully developed as a
learning medium in the automotive equipment course at the Automotive Engineering Education Study Program,
Universitas Negeri Malang through the ADDIE development model. This media is feasible to use as a simulation-
based learning tool that supports procedural learning in the vocational field. Validation results by subject matter
experts and media experts show that E-ToolSim Cakra is in the very valid category, both in terms of content suitability
with competencies and in terms of learning media feasibility. In addition, the results of the practicality test show a
very positive student response, particularly in terms of ease of use, attractiveness, and the ability of the media to assist
in understanding automotive equipment usage procedures. Thus, E-ToolSim Cakra is not only theoretically and
practically feasible, but also serves as a bridge between theoretical and practical learning through a simulation
approach. This media helps improve student readiness before conducting laboratory practice and supports independent
learning outside the classroom.

Nevertheless, this study has limitations, namely the number of trial subjects that is still limited and the direct
effectiveness testing on improving student learning outcomes has not yet been conducted. Therefore, future research
is advised to involve a wider sample and test the effect of using E-ToolSim Cakra on learning outcomes
experimentally. In addition, further research can also develop the integration of simulation with other technologies or
expand learning materials so that this media becomes increasingly comprehensive in supporting digital-based
vocational learning.

REFERENCES

Ahmadian, S., Alabdullah, T. T. Y., & Motaghian, I. (2023). aintenance and Repairs System of Automotive Industry
for Sustainable Internationalization. International Journal on Advanced Technology, Engineering, and
Information System, 2(2), 106—123. https://doi.org/10.55047/ijateis.v2i2.804

Almazroui, K. M. (2022). Project-Based Learning for 21st-Century Skills: An Overview and Case Study of Moral
Education in the UAE. The Social Studies, 114(3), 125-136. https://doi.org/10.1080/00377996.2022.2134281

Armanto, H., Rosyid, H. A., Muladi, & Gunawan. (2025). Improved Non-Player Character (NPC) Behavior Using
Evolutionary ~ Algorithm—A  Systematic ~ Review.  Entertainment  Computing, 52,  100875.
https://doi.org/10.1016/j.entcom.2024.100875

Bahyaoui, S., Radi, S., & Chiadmi, M. (2026). Implementing Work-Integrated Learning (WIL) in Moroccan Public
Universities: A Pyramid of Best Practices for Overcoming Systemic Challenges. Higher Education Policy.
https://doi.org/10.1057/s41307-026-00448-0

Bezuidenhout, A., Johnston, K., Corbett, S., van Zyl, D., & Pasamar, S. (2025). Sustainable Management of Stress,
Work-Life Balance and Well-Being in the Vocational Education and Training Sector. Public Money &
Management, 46(1), 89-98. https://doi.org/10.1080/09540962.2025.2490711

Chaerunnisa, F. D., Putri, M., & Hidayani, S. (2025). Trends and Challenges in Curriculum Development in 21st
Century: A Systematic Literature Review. Argopuro: Jurnal Ilmu Bahasa, 11(6), 261-270.
https://cibinstitute.id/index.php/argopuro/article/view/3319

Deniz, E. (2026). Factors Determining the Career Continuation Intentions of Vocational Education and Training
Students: A Theory of Planned Behavior Approach. FEducation + Training, 68(2), 205-237.
https://doi.org/10.1108/et-08-2024-0388

Fauzan, F., Ulfatin, N., Arifin, I., Sobri, A. Y., & Imamuddin, I. (2025). School and Parents Partnership in Improving

3104


https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/index

Volume 15 No. 2 Juni 2026 https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/index

Student Achievement at Primary School (SD) Plus Muhammadiyah 1 Waru Pamekasan. Edukasia : Jurnal
Penelitian Pendidikan Islam, 20(1), 197-220. https://doi.org/10.21043/edukasia.v20i1.31971

Handayani, A. N., Hariyono, H., Nasih, A. M., Rochmawati, R., Hitipeuw, 1., Ar Rosyid, H., Ardiansah, J. T., Praja,
R. L., Nurdiansyah, A., & Azizah, D. F. (2025). Comparative Analysis of Speech-to-Text APIs for Supporting
Communication of the Deaf Community. [Indonesian Journal of Data and Science, 6(3), 492-500.
https://doi.org/10.56705/ijodas.v6i3.327

Hashim, S., Khamis, N., Azman, A. A., Nincarean, D., & Daud, M. F. (2025). Bridging Gaps in HVAC Education: A
Comprehensive Approach to Water-Cooled Chiller System Modelling with TVET and VAK Integration.
Journal of Advanced Research Design, 140(1), 176—189. https://doi.org/10.37934/ard.140.1.176189

Hastindra Na Ayudhaya, N., Oo, P. S., Em, S., Ilipinge, S. M., Bamrungsin, P., Chonsalasin, D., Kunchai, J.,
Rudzinska, 1., & Khampirat, B. (2026). Developing and Validating the WIL-EngDev Scale: A Measurement
Tool for Assessing English Language Development in Work-Integrated Learning Contexts. Language Testing
in Asia, 16(1), 18. https://doi.org/10.1186/s40468-026-00438-4

Irfandi, 1., Murwindra, R., & Piawi, K. (2024). Development of Android-Based Chemistry Learning Modules on
Macromolecule Materials. International Journal of Pedagogical, Humanities and Social Studies, 1(1), 8—12.
https://doi.org/10.66324/ijphss.v1il.6

Jeong, S. J. (2026). Quality of Employment of High School Graduates: Focusing on the Effect of Student Vocational
Education and Training Experience. International Journal of Training and Development, 1-16.
https://doi.org/10.1111/ijtd.70024

Jiao, L., Wu, R., & Zhao, J. (2026). Does Vocational Education Foster Economic Development? Empirical Evidence
from Structural and Quality Perspectives in China. Education + Training, 068(4), 544-564.
https://doi.org/10.1108/et-09-2025-0759

Khasanah, F., Isnaini, U., Pujiati, E., Marsono, M., & Inayati, S. (2024). Training and Development of Flipbook
Learning Resources for Master Bimbel in Malang Regency. Community Empowerment, 9(3), 462—469.
https://doi.org/10.31603/ce.10342

Luu, X., Tickner, C., Hoffman, R., & Johnson, N. A. (2026). The Impact of Mandatory Work-Integrated Learning
Placements on University Student Wellbeing in Australia and Aotearoa New Zealand: A Scoping Review.
Studies in Higher Education, 1-15. https://doi.org/10.1080/03075079.2026.2636780

Marsono, M., Qolik, A., Hakim, I. N., & Rusiyanto, R. (2024). The Influences of Microteaching and Peer Interaction
on Undergraduate Students Self-Efficacy. In Advances in Social Science, Education and Humanities Research
(pp. 228-235). Atlantis Press SARL. https://doi.org/10.2991/978-2-38476-198-2 31

Martel, J. (2025). Reconceptualize Transformative Learning Theory on Honneth Social Justice Theory: A Case Study
of Adult Returning to School in Québec’s Cégep Continuing Education. Journal of Transformative Education,
24(1), 124-143. https://doi.org/10.1177/15413446251362796

Martella, A. M., Lawson, A. P., Martella, R. C., LaBonte, K., Zhao, F., Delgado, C. Y., Munns, M. E., LeRoy, A. W.,
Gluck, J. A., & Mayer, R. E. (2025). Systematically Reviewing the Rigour of Immersive Virtual Reality
Research in STEM Education: A Deep Dive Into Threats to Internal Validity. Journal of Computer Assisted
Learning, 42(1). https://doi.org/10.1002/jcal.70165

Neophytou, R., Liasidou, S., Pipyros, K., & Christofi, A. (2025). Artificial Intelligence Driven Adaptive Learning
Methods in Sustainable Tourism Education. Worldwide Hospitality and Tourism Themes, 17(1), 120-131.
https://doi.org/10.1108/whatt-12-2024-0308

Nguyen (Ruby), N. N., & Barbieri, W. (2026). Generative Al in Work-Integrated Learning: Supporting Pre-Service
Teachers’ Emotional Labour and Self-Management in Australian Initial Teacher Education. British Journal of
Educational Technology. https://doi.org/10.1111/bjet.70043

Ooi, K.-B., Tan, G. W.-H., Al-Emran, M., Al-Sharafi, M. A., Capatina, A., Chakraborty, A., Dwivedi, Y. K., Huang,
T.-L., Kar, A. K., Lee, V.-H., Loh, X.-M., Micu, A., Mikalef, P., Mogaji, E., Pandey, N., Raman, R., Rana, N.
P., Sarker, P., Sharma, A., ... Wong, L.-W. (2023). The Potential of Generative Artificial Intelligence Across

3105


https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/index

Volume 15 No. 2 Juni 2026 https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/index

Disciplines: Perspectives and Future Directions. Journal of Computer Information Systems, 65(1), 76—107.
https://doi.org/10.1080/08874417.2023.2261010

Putra, A. B.N. R., Heong, Y. M., Meidyanti, D. S., & Rahmawati, A. D. (2022). Hi World: The Virtual Book Learning
Integrated Augmented Reality to Increase Knowledge of Covid-19 Prevention in the Learning Process Post-
Pandemic Era. [International Journal of Interactive Mobile Technologies, 16(6), 176—187.
https://doi.org/10.3991/ijim.v16i06.29001

Putra, A. B. N. R., Sumarli, Puspitsari, P., Mindarta, E. K., TzeKiong, T., & Foong, L. M. (2024). Metaverse
Technology of Car Vital Damage Detection Based on Virtual Training with PJBL Concept of Automotive
Future. Journal of Computational Analysis and Applications (JoCAAA4), 33(4), 197-209.
https://www.eudoxuspress.com/index.php/pub/article/view/639

Putra, A. B.N. R., Syafrudie, H. A., Nidhom, A. M., Smaragdina, A. A., Md Yunos, J. B., Sembiring, A. L., & Eriyanto.
(2020). The Innovation of Module Training Based Heutagogy as an Acceleration for Increasing Pedagogical
Supremacy of Vocational Education Lecturers in the Industrial Revolution 4.0. Journal of Physics: Conference
Series, 1456(1), 12043. https://doi.org/10.1088/1742-6596/1456/1/012043

Putra, A. B. N. R,, Ulfatin, N., Heong, Y. M., Zahro, A., & Rahmawati, A. D. (2022). Disruptive Learning Media
Integrated E-Generator Practice System to Advance Self-Efficacy Learners Levels in Era of Education 4.0.
International Journal of Interactive Mobile Technologies, 16(4), 4-16.
https://doi.org/10.3991/ijim.v16104.28993

Putra, A. B. N. R., Ulfatin, N., Karkono, K., Subandi, M. S., Mawangi, P. A. N., Foong, L. M., & Ratnawati, D.
(2025). Smart Repair Tracker: Edukit Learning Analytics untuk Penguatan 6C’s Mahasiswa Kejuruan di Era
Cyber. JIPI (Jurnal Ilmiah Penelitian Dan Pembelajaran Informatika), 10(3), 2779-2793.
https://doi.org/10.29100/jipi.v10i3.8841

Putra, A. B. N. R., Ulfatin, N., Sumarli, S., Heong, Y. M., Puspitasari, P., Mindart, E. K., & Rahmawati, A. D. (2024).
The Innovation of Hybrid Module System Based on Literacy in Increasing Critical Thinking Activities for
Millennial Learners in the Digitalization Era. In Advances in Social Science, Education and Humanities
Research (pp. 705-711). Atlantis Press SARL. https://doi.org/10.2991/978-2-38476-198-2 96

Rose, P. (2026). Design Thinking: A Pedagogical Framework for Work Integrated Learning. Journal of Vocational
Education &amp; Training, 1-17. https://doi.org/10.1080/13636820.2026.2612919

Rosyid, H. A., & Prasetyo, A. A. (2025). Implementasi Algoritma Binary Space Partitioning untuk Procedural Map
Generation dalam  Gim. Jurnal Informatika:  Jurnal Pengembangan IT, 10(4), 882-894.
https://doi.org/10.30591/jpit.v10i4.8629

Suswanto, H., Nidhom, A. M., Rahma Putra, A. B. N., Ahmar, A. S., Smaragdina, A. A., Putro, S. C., & Wibawanto,
S. (2018). Development of Mobile Academic Exhibition Information System to Support Achievement of Job
Hiring Graduate Vocational High School. Journal of Physics: Conference Series, 1028, 12080.
https://doi.org/10.1088/1742-6596/1028/1/012080

Tzortzoglou, F., Kosmas, P., & Avraamidou, L. (2023). Design of a Location-Based Augmented Reality Game for the
Development of Key 21st Century Competences in Primary Education. Contemporary Educational Technology,
15(3), ep432. https://doi.org/10.30935/cedtech/13221

Valencia-Forrester, F. (2026). A Peer Review Model for Supervised Work Integrated Learning Assessment: Design
Principles and Implementation Framework. Assessment &amp,; Evaluation in Higher Education, 1-22.
https://doi.org/10.1080/02602938.2026.2620646

Varriale, V., Cammarano, A., Michelino, F., & Caputo, M. (2023). Critical Analysis of the Impact of Artificial
Intelligence Integration with Cutting-Edge Technologies for Production Systems. Journal of Intelligent
Manufacturing, 36(1), 61-93. https://doi.org/10.1007/s10845-023-02244-8

Vrana, R. (2025). Perceptions and Use of Al Supported Tools in Higher Education Libraries in Croatia: An
Exploratory Study. New Review of  Academic Librarianship, 31(3), 264-289.
https://doi.org/10.1080/13614533.2025.2466517

3106


https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/index

Volume 15 No. 2 Juni 2026 https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/index

Wall, N. G., Nuske, A., & Herbert, R. 1. (2026). Improving Future Work-Integrated Learning Opportunities for
Students  with  Disabilities.  Higher  Education = Research  &amp;  Development,  1-15.
https://doi.org/10.1080/07294360.2026.2643248

Wang, Q., Sun, T., & Li, R. (2025). Does Artificial Intelligence (Al) Enhance Green Economy Efficiency? The Role
of Green Finance, Trade Openness, and R&D Investment. Humanities and Social Sciences Communications,
12(1), 12. https://doi.org/10.1057/s41599-024-04319-0

Wang, Y., Li, R., & Hang, Y. (2026). How Work-Integrated Learning Shapes Students’ Professional Identity. Studies
in Continuing Education, 1-18. https://doi.org/10.1080/0158037x.2026.2627572

Yusuf, A. (2024). Implementation of Educational Practices in the Machine Engineering Skill Program at SMK Negeri
1 Nanggulan Kulon Progo. Review of Multidisciplinary Education, Culture and Pedagogy (ROMEQ), 3(3), 239—
245. https://doi.org/10.55047/romeo.v3i3.1392

Zhu, X., Pei, R., & Su, Z. (2026). Identifying Critical Digital Drivers for the Sustainable Transformation of Vocational
Education Management: A Fuzzy DEMATEL Approach. Sustainable Futures, 11, 101723.
https://doi.org/10.1016/j.sftr.2026.101723

3107


https://ejournal.unibabwi.ac.id/index.php/sosioedukasi/index


  V =    ∑  s  n ( c − 1 )


  s = r −   l  o


  r

