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Abstract

Received :March 10,2025  Industry-Oriented Problem-Based Learning Model (I-ProBL) was

Revised  :March 12, 2025 developed to address the work readiness of vocational high school

Accepted : April 28, 2025 graduates that are not fully aligned with industry needs. Despite various
curriculum reforms and vocational training programs, there remains a
significant gap between the competencies acquired by students in school
and the practical skills demanded by the industrial sector. Many vocational
high school graduates struggle to adapt to real-world work environments
due to the lack of exposure to authentic, industry-relevant problem-solving
experiences during their education. This study aims to develop and test the
effectiveness of the I-ProBL model in improving the skills of vocational
high school students. The model used is Research and Development
(R&D) with the ADDIE model consisting of five stages: Analysis, Design,
Development, Implementation, and Evaluation. The subjects of the study
were 270 students, 6 teachers, 3 industry practitioners, and 2 vocational
education experts in three vocational high schools in Yogyakarta. The
object of this study is the I-ProBL learning model applied in the vocational
high school curriculum. Data collection techniques were carried out
through interviews, validation questionnaires, and tests. The instruments
used included interview grids, model feasibility validation questionnaires,
and student practice test instruments. Data analysis was carried out
descriptively quantitatively by calculating the average value and
percentage of student skill improvement before and after the
implementation of the I-ProBL model. The results showed that the [-ProBL
model has a high level of suitability with industry needs (4.6, very good
category) and relevance to the world of work (4.7, very good category). the
implementation of this model increased the average student grades by
20.1% to 21.2% and increased student engagement in learning (85%) and
their readiness to face the world of work (90%). The impact of this study
shows that I-ProBL can be an effective solution in improving the quality
of vocational school graduates and strengthening the relationship between
schools and industry. However, for more optimal implementation, it is
necessary to improve teacher training, provide more adequate facilities,
and support policies that encourage closer collaboration between
vocational schools and the industrial world.
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INTRODUCTION

Vocational education plays an important role in preparing the industrial
workforce, but many vocational high school graduates still have difficulty getting
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jobs that match their skills (Lv et al., 2022; Michaelis & Findeisen, 2022; Sakdapat,
2024). The gap between the skills taught in schools and the needs of industry is a
major challenge that needs to be addressed (Borner et al., 2018; Groeneveld et al.,
2022; Rodzalan et al., 2022). Problem Based Learning (PBL) is known to be
effective in improving critical thinking and problem-solving skills. However, its
application in vocational high schools is still based on academic scenarios that are
less relevant to the industrial world (Borner et al., 2018; Hariani et al., 2023). As a
result, many students are less prepared to face real work challenges.

As a solution, Industry-based Problem Based Learning (I-ProBL) integrates
PBL models with real experiences from the industrial world. For example, electrical
engineering students not only learn theory, but also work on electrical system
improvement projects in partner companies. With this approach, students' skills
become more relevant to industry needs (Finnveden & Schneider, 2023; Rahayu et
al., 2024). I-ProBL emerged as a response to industry complaints that vocational
high school graduates still lack problem-solving and teamwork skills (Hidayatulloh
& Ashoumi, 2022; Rahayu et al., 2024; Riska Dwi Anggraini et al., 2022). For
example, in the manufacturing sector, many graduates have difficulty solving
production problems without clear direction from their superiors.

For industry, I-ProBL is also useful in reducing the cost of training new
workers. In the automotive industry, for example, many vocational high school
graduates are not yet familiar with the lean manufacturing system, so they need a
long adaptation time (Gallagher et al., 2020; Naranjo et al., 2020). The
implementation of I-ProBL allows industry to play an active role in forming a more
ready-to-use workforce (Ashraf et al., 2017; Gerschewski et al., 2020; Sharma et
al., 2024). In addition to increasing work readiness, [-ProBL can also increase the
learning motivation of students who often feel bored with conventional learning
models. For example, graphic design students can work on real projects such as
designing marketing materials for partner companies, so they can better understand
the application of their skills (Groulx et al., 2024; Orieno et al., 2024; Pop et al.,
2023).

However, the implementation of I-ProBL faces challenges, especially in the
readiness of teachers who are still accustomed to conventional models and have
minimal industry experience (Afriani et al., 2023; Aslam et al., 2023; Du et al.,
2022). Therefore, training is needed for teachers so that they can guide students in
solving problems that actually occur in the world of work. Support from industry
and government is also important to ensure access for vocational schools to the
world of industry, especially for schools in remote areas (Alférez-Pastor et al.,
2023; Saengrith et al., 2022; Silva et al., 2023). Not all vocational schools have
industry partners who can support real project-based learning. Policies that
encourage collaboration between vocational schools and industry need to be
strengthened so that [-ProBL can be widely implemented (Abdurrahman et al.,
2022; Amante & Fernandes, 2023; Liu, 2022; Van Nguyen et al., 2022).

Studies from other countries also show the success of industrial project-based
learning approaches. In Germany, a dual vocational training system that combines
learning in schools and hands-on training in companies has been shown to be
effective in improving graduates' work readiness (Hoidn & Stastny, 2023). In
China, collaborative programmes between vocational schools and the
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manufacturing sector are used to develop skills needed in high-tech industries (Song
& Xu, 2024). Meanwhile, in Australia, a Work-Integrated Learning (WIL)
approach is implemented to ensure students gain real industry experience during
their studies (Jackson, 2018). These studies show that the global implementation of
[-ProBL can be adapted to the local context while still referring to the principle of
direct industry involvement in the learning process.

Nevertheless, international studies also highlight challenges similar to those
faced in Indonesia. Simon and Zeng (2024) reported that vocational teachers in
China often resist [-ProBL implementation due to lack of industrial experience and
unfamiliarity with project-based approaches (Simon & Zeng, 2024). Similarly,
Schwede et.al (2025) noted that in Germany, cultural and institutional inertia in
schools hinders the full adoption of work-based learning (Schwede et al., 2025). In
Australia, Montt-Blanchard et al. (2023) emphasized the difficulty in sustaining
long-term partnerships between industry and schools, which affects the continuity
of workplace learning experiences. These findings underscore the need for systemic
support, including teacher training, curriculum flexibility, and strong industry-
school collaboration frameworks (Montt-Blanchard et al., 2023).

In addition, one possible weakness of the I-ProBL model is the dependency
on the availability and quality of industry partners. If industries are not willing or
ready to be involved, the model cannot run optimally. Another concern is the
potential inequality among schools; schools in urban areas with better access to
industries may implement I-ProBL more successfully than those in rural or remote
regions, which could widen the gap in educational quality and work readiness
(Cmar et al., 2021; Govindan & Arampatzis, 2023). Moreover, without continuous
supervision and alignment of project content with learning outcomes, students may
focus more on task completion rather than competency development.

I-ProBL 1is not just a learning innovation, but a strategy to improve the
competitiveness of the Indonesian workforce. The high unemployment rate of
vocational school graduates shows the need to align skills with industry needs
(Mada Aditia Wardhana et al., 2023; Rahayu et al., 2024). With this model,
graduates are better prepared to face work challenges and reduce unemployment
rates. The implementation of I-ProBL needs to be supported by various parties so
that it can run effectively and sustainably. Thus, vocational school graduates will
be more competitive in the modern industrial era (Amante & Fernandes, 2023; Liu,
2022; Mada Aditia Wardhana et al., 2023; Mahmudah et al., 2022; Van Nguyen et
al., 2022).

The purpose of this study is to develop and test the effectiveness of Industry-
based Problem Based Learning (I-ProBL) model in improving vocational students'
work readiness through the integration of real industry project-based learning. The
research questions posed in this study include: (1) How is the design of the I-ProBL
model that can be effectively implemented in the SMK environment? (2) To what
extent can the I-ProBL model improve problem solving, collaboration, and work
readiness skills of vocational students? (3) What are the supporting and inhibiting
factors in implementing the I-ProBL model in vocational schools?

The significance of this research is to contribute to the development of
vocational education policy in Indonesia by providing a learning model that is more
relevant to industry needs. In addition, this research is also expected to be a



Sudarsono, et.al. /Jurnal Teknologi Pendidikan 27 (1), 1-16

reference in teacher training and industrial experience-based curriculum design that
can improve the competitiveness of SMK graduates in the modern industrial era.

METHODS

This study uses the Research and Development (R&D) model with the
ADDIE (Analysis, Design, Development, Implementation, Evaluation) model to
design and evaluate the I-ProBL learning model. The Analysis stage identifies the
gap between vocational high school students' skills and industry through interviews.
Design includes designing learning scenarios and validation instruments.
Development produces learning tools such as modules and expert evaluations.
Implementation is carried out in three vocational high schools with model trials.
Evaluation assesses effectiveness based on student tests, model validation, and
feedback from teachers and industry.

This research involved 6 teachers, 3 industry practitioners, 2 vocational
education experts, and 270 students from three vocational schools in Yogyakarta,
as well as collaborating with the automotive industry. Data collection techniques
included interviews, validation questionnaires, and tests to measure the
improvement of students' skills before and after the implementation of I-ProBL.
The research data collection instruments used can be seen in Table 1, Table 2 and
Table 3. The results of the interviews were analysed descriptively with percentages,
i.e. by grouping respondents' answers based on certain categories, then calculating
the percentage of occurrence of each category to see trends or tendencies of opinion.
The interview instrument can be seen in Table 1.

Table 1. Interview Instrument Grid

Measured Aspects Indicator
Vocational High School Students' Skill Technical competencies required in the
Needs industry
s)\l/l(l)ﬁglhty of Curriculum with the Industrial Relevance of learning to field practice
Advantages and Disadvantages of Existing The effectiveness of the learning models
Learning Models that have been applied

I-ProBL's contribution to improving

Expectations for the [-ProBL Model students' skills

To measure the feasibility of the model and the performance assessment
instrument as well as input from the experts' point of view, a validation
questionnaire is needed which can be seen in Table 2.

Table 2. Grid of Model Feasibility Validation Questionnaire Instrument

Measured Aspects Indicator
Content Eligibility Suitability of materials to industry needs
Clarity of Learning Models Students' understanding of the [-ProBL model
Relevance to the World of Work The model's ability to improve work readiness
Teacher readiness in implementing the [-ProBL

Ease of Implementation model
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Furthermore, to test the effectiveness of the model, a practical performance
assessment instrument is needed which will be applied at the end of the model
treatment. The practical performance instrument can be seen in Table 3.

Table 3. Grid of Student Practical Test Instrument

Measured Aspects Indicator
Concept Understanding Ability to understand theory before practice
Engineering Skills Students' ability to complete industrial projects
Problem Solving Students' ability to solve problems in industry
Discipline and Cooperation Student readiness to work in an industrial environment

Mean (Average) is used to determine the increase in student scores after the
implementation of the I-ProBL model. Percentage is used to determine the
distribution of student success rates in achieving certain competencies. The formula
used in percentage analysis is:

P = (%) x 100%

P = Percentage, f = Frequency of answers in a certain category, N = Total number
of respondents

Furthermore, the data from the validation questionnaire was analysed by
calculating the average value (mean) to determine the feasibility level of the model,
as well as the percentage of each score category to see the distribution of
respondents' answers.

RESULTS & DISCUSSION

Needs Analysis
This stage is conducted to identify the gap between the skills of vocational
school students and the needs of the industry. Interviews were conducted with 6
vocational school teachers and 3 industry practitioners. The results of the interviews
can be seen in Table 4.
Table 4. Results of Teacher and Industry Interviews on Learning Needs

Aspects Asked Teacher Industry
Students have a fairly good Vocational high school
Current job ur}derstapdiqg of theory, .but are gradqates stil! nped alot of
readiness of still lacqug in dealing with real addltlonal'trammg before they
vocational school problems in the world of work. can work independently. They
students Spme students are also less often lack confidence and lack
disciplined and not yet accustomed understanding of industry work
to the rhythm of industrial work. standards.
The curriculum is quite relevant, ~ The curriculum is still not well
Compliance of but there is more theory than adapted to the needs of
curriculum with industry practice. Teachers feel the industry, especially in terms of
industry need for more industry-based work standards, safety and
projects. production efficiency.
Students' problem-  Students still have difficulty in Students lack initiative in
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Aspects Asked Teacher Industry
based learning analyzing problems and finding solving problems at work.
skills solutions on their own. They tend  They often just follow

to wait for teacher directions in instructions without trying to
completing assignments. find solutions themselves.
Students have fairly good basic Students' practical skills still
Students' practical pragtical skills in th.e school need to be 'improve'd,
skills environment, but still lack especially in handling re.al
experience in facing real cases in industry and using
challenges in the industry. more modern technology.

Interview results show that the work readiness of vocational high school
students is still less than optimal, with practical and problem-solving skills that do
not meet industry standards. The current curriculum still focuses more on theory
than real practice, causing a gap between education and industry needs. Students
tend to wait for direction in completing assignments, while industry expects
graduates who are more independent and have initiative. To overcome this, [-ProBL
integration is needed which involves real case studies, the involvement of industry
mentors, and increased direct practice in the world of work. With this model, it is
hoped that students will be better prepared to face industry challenges and have
skills that are relevant to the needs of the job market.

Model Design
Based on the results of the needs analysis, the design of the I-ProBL model
was developed with the main focus: (1) Industrial project-based learning to improve
practical skills; (2) Collaboration with industry in developing learning and
evaluation materials; and (3) Real problem solving from industry as the main
teaching material. The stages of the I-ProBL model can be seen in table 4.
Table 5. Initial Design of I-ProBL Model Stages

Stages Description
Identification of Students are given real problems from industry that are in line
Industrial Problems with their field of expertise.
Analysis and Students analyze problems, discuss causes, and gather
Discussion information with the guidance of teachers and industry mentors.

Students design technical and practical solutions based on the

lution Desi : : . :
Solution Design results of the analysis, such as prototyping or simulation.

Implementation Students apply solutions in hands-on practice in school or
and Testing industrial workshops, then test their effectiveness.

Evaluation and Solutions are evaluated by teachers and industry, students
Feedback receive feedback for skill improvement.

Presentation and Students present their work and document the process as a work
Documentation portfolio.

Model Development Stages

After the design, learning tools were developed, including industry-based
learning modules and evaluation instruments. Model validation was conducted by
2 education and industry experts. The results of the validation stage can be seen in
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Table 6.
Table 6. [-ProBL Model Validation Results by Experts
Assessment Aspects Average Score Category
Compliance with industry needs 4.6 Very good
Clarity of learning models 4.4 Good
Relevance to the world of work 4.7 Very good
Ease of implementation in schools 4.2 Good

The results of the I-ProBL model feasibility validation show that this model
has a high level of suitability with industry needs (4.6, Very Good category) and is
relevant to the world of work (4.7, Very Good category). This indicates that the I-
ProBL model has succeeded in integrating industry skills into learning, ensuring
that students acquire the competencies needed in the world of work. In terms of
clarity of learning models, this model scored 4.4 (Good), indicating that the
approach used is quite easy to understand by students and teachers. However, the
aspect of ease of implementation in schools scored lower (4.2, Good category),
indicating challenges in implementing this model, such as the availability of
facilities, teacher readiness, and diverse industry support in each school.

Overall, the I-ProBL model was validated as an effective learning model in
improving students' skills and strengthening the relationship between school and
industry. However, for a more optimal implementation, additional support is needed
in terms of teacher training, provision of learning resources, and closer
collaboration between schools and businesses. After the model was validated by
experts, it was revised to produce a model that is ready to be implemented in
vocational schools. The model and its stages can be seen in Table 7.

Table 7. Stages of the Industry-based Problem-Based Learning Model (I-ProBL)

Stages Stage Description Perpetrator

Identification of Analyze students' skill needs and gaps

with the industrial world through

Teachers, Industry,

Industry Needs and interviews and collect real problems Students
Problems . .

as teaching materials.

Developing industrial project-based
Design of Industry ~ learning scenarios, developing

Based Learning
Model

Development of I-
ProBL Learning
Tools

Implementation of
Models in
Learning

Model Evaluation
and Refinement

teaching tools, and designing
collaboration mechanisms between
schools and industry.

Creating teaching modules,
assessment rubrics, and model
validation by education and industry
experts to ensure their suitability to
industry needs.

Implementing industrial project-based
learning, with students as problem
solvers and direct industry
involvement.

Measure the effectiveness of the
model through tests, questionnaires,
and feedback from students, teachers,

Teachers, Education
Experts, Industry

Teachers, Education
Experts, Industry

Teachers, Students,
Industry

Teachers, Students,
Industry, Education
Experts
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Stages Stage Description Perpetrator

and industry, then make
improvements.

The Industry-based Problem-Based Learning (I-ProBL) model was
developed based on a needs analysis that showed a gap between the skills of
vocational high school students and industry demands. Interviews with teachers and
industry partners revealed that learning in schools is still not integrated enough with
workplace practices, so students have difficulty applying their knowledge directly.
Therefore, this model is designed with three main focuses: industrial project-based
learning to improve practical skills, collaboration with industry in preparing
learning materials and evaluations, and utilizing real problems from industry as the
main teaching material. With this approach, it is hoped that students will be better
prepared to face the challenges of the workplace, have relevant skills, and be able
to think critically in solving industrial problems directly.

Implementation Stage (Model Implementation in Vocational Schools)

The I-ProBL model was piloted in three schools. A total of 90 students
participated in this trial. The results of the implementation showed that the average
score of students increased after following I-ProBL-based learning compared to the
learning model that had been applied so far. Student test results before and after I-
ProBL Implementation can be seen in Table 8.

Table 8. Student Test Results Before and After Implementation of I-ProBL

School  Pretest Posttest Increase (%)

A 68.5 823 20.1%
B 70.2 85.1 21.2%
C 66.8 80.5 20.5%

Based on the pretest and posttest data from the three SMKs that became the
research subjects, there was a significant increase in students' average scores after
the implementation of the Industry-based Problem-Based Learning (I-ProBL)
model. School A experienced an increase of 20.1%, school B of 21.2%, and school
C 0f 20.5%. These results indicate that the industrial project-based learning model
is effective in improving students' conceptual understanding and practical skills.
The largest increase occurred in school B which reached 21.2%, indicating that the
implementation of the I-ProBL model in this school was well suited to the needs of
the students and their learning environment. Overall, this data supports the
conclusion that industry-based learning is able to bridge the gap between students'
abilities and the demands of the world of work.

Evaluation Stage (Evaluation of Model Effectiveness)

Evaluation was conducted by analysing feedback from students and teachers
through questionnaires. The questionnaire results showed that 85% of students felt
that this model was more interesting than the previous model, and 90% of teachers
stated that the I-ProBL model facilitated the teaching of industrial skills. The results
of the student and teacher questionnaires on the I-ProBL Model can be seen in Table
9.
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Table 9. Results of Student and Teacher Questionnaires on the I-ProBL Model

Assessment Aspects Student Teacher
Response (%) Response (%)
Engagement in learning 85% 88%
Ease of understanding the material 80% 85%
Readiness to face the world of work 90% 92%
Ease of teaching for teachers - 90%

Based on data from student and teacher responses to the implementation of
the Industry-based Problem-Based Learning (I-ProBL) model, it can be seen that
this model has received positive responses. Student involvement in learning reached
85%, in line with teacher responses of 88%, indicating that this model is able to
increase active student participation. In terms of ease of understanding the material,
students gave a response of 80%, while teachers gave 85%, indicating that the
industrial project-based approach facilitates the learning process.

The highest aspect is readiness to face the world of work, with 90% student
responses and 92% teacher responses, indicating that this model is effective in
equipping students with relevant skills. In addition, the ease of teachers in teaching
reached 90%, indicating that this model also supports teaching effectiveness.
Overall, these data confirm that the I-ProBL model not only improves students'
understanding, but also strengthens their readiness to face the challenges of the
industrial world.

Results and Discussion contains a detailed description of all research results
along with their analysis. Research results can be supplemented with tables, graphs,
images and/or charts. Results and discussion can be separated or explained directly.
If the results of the discussion are presented directly, include a sub-discussion so
that readers can easily digest the information presented. The discussion contains the
meaning of the results and comparisons with theories and/or similar research
results.

Discussion

The Industry-based Problem-Based Learning (I-ProBL) model in vocational
education aims to reduce the skills gap between students and the industrial world.
By integrating problem-based learning taken directly from the world of work,
students can gain a deeper understanding of industrial practices. The problem-based
approach model can improve students' critical thinking and problem-solving skills
that are needed in the world of work (Alongkrontuksin et al., 2024; Boelt et al.,
2022; Poojar et al., 2017).

The first step in I-ProBL is the identification of an industrial problem, where
students are given a real challenge related to their area of expertise, such as machine
repair or production system optimisation. At this stage, teachers and industry
partners work together to select appropriate problems, so that students can practice
solving challenges that are truly relevant to the world of work. This model is
particularly well-suited for vocational sectors such as manufacturing, automotive,
and engineering, where hands-on problem-solving and real-world application are
essential. Problem-based models help students to be more independent in finding
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solutions and improve their analytical skills (Nicholus et al., 2023; Salvador et al.,
2023).

After identifying the problem, students proceed to the analysis and discussion
stage, where they analyse the causes and impacts of the given problem. In this
process, they gather information, discuss with group members, and receive
guidance from teachers and industry mentors. Problem-based discussions can
improve critical thinking skills and encourage collaboration, which are important
skills in the industrialised world (Khasawneh, 2024; Kovalchuk et al., 2022;
Shahzad et al., 2017).

The next stage is solution design, where students design various alternative
solutions based on the analysis that has been done. They may create simulations,
prototypes, or develop other technical models that are appropriate to the challenge
at hand. This stage helps students to connect theory with practice and enhance their
innovation in solving real-world problems (Khasawneh, 2024; Kovalchuk et al.,
2022; Shahzad et al., 2017).

Next, the students apply their solutions through implementation and testing
in real environments, both in the school workshop and partner industries. At this
stage, they can test the effectiveness of the designed solutions and gain hands-on
experience in the industrial world. Project-based learning supported by direct
involvement from industry can significantly improve students' technical skills and
professionalism (Ahmed et al., 2024; Nopriana et al., 2023; Qing, 2022; Wang et
al., 2023).

After the implementation, an evaluation and feedback is conducted, where the
students' work is assessed by the teacher and industry supervisor. This evaluation
aims to measure the effectiveness of learning and provide suggestions for
improvement for students. Model validation data shows that I-ProBL has high
relevance to industry needs and can improve students' work readiness. The industry-
based I-ProBL model is able to improve students' practical skills and their readiness
to enter the world of work (Kolmos et al., 2020; Zhang et al., 2022).

However, there are several challenges in implementing this model, such as
teachers' readiness to implement the new model, limited facilities, and variations in
the level of industry involvement in various schools (Erwin et al., 2023; Firsta et
al., 2024). These challenges may affect the consistency and overall effectiveness of
the model across different institutions. For example, insufficient teacher training
can hinder the facilitation of problem-based learning, while inadequate
infrastructure limits students' opportunities to engage in authentic industrial
simulations. Additionally, unequal industry participation may result in varying
learning experiences among schools (Al-Zahrani, 2024; Deroncele-Acosta & Ellis,
2024). The success of the problem-based learning model is highly dependent on
institutional readiness and support from various parties. Therefore, training for
teachers and improvement of facilities are needed to support the effectiveness of
industry-based learning (Du et al., 2022; Nicholus et al., 2023).

In addition, several cases have been reported where students have difficulty
adapting to the I-ProBL approach. Some students have difficulty with the open-
ended nature of problem-solving tasks, especially those accustomed to more
structured and directed learning methods. In some contexts, students have also
reported discomfort when industry problems are too complex or unfamiliar,

-10-



Sudarsono, et.al. /Jurnal Teknologi Pendidikan 27 (1), 1-16

resulting in frustration and decreased motivation. Group dynamics can also be a
barrier when collaboration is not well facilitated, resulting in uneven participation
among team members. These cases highlight the importance of incremental
support, clear guidance, and the role of the teacher as a facilitator to help students
transition to a more independent learning role (Almulla, 2020; Gholam, 2019; Yu
& Zin, 2023).

Overall, the results of this study indicate that [-ProBL is an effective learning
model in improving students' skills and is relevant to the needs of the workplace.
For wider implementation, a strategy is needed to strengthen cooperation between
schools and industry and provide adequate infrastructure. Further research is also
needed to explore ways to improve the effectiveness of this model in various
vocational education contexts.

CONCLUSION

Implications: The findings suggest that the Industry-Based Problem-Based
Learning (I-ProBL) model can be an effective learning strategy to bridge the gap
between SMK students' competencies and industry needs. The implementation of
this model can encourage the transformation of curriculum and learning approaches
in SMK to be more contextualised and applicable. In addition, this model
encourages the active involvement of industry in education, thereby strengthening
collaboration between schools and the work sector.

Limitations: However, this study still faces some limitations. Teachers' low
readiness to implement the industrial project-based model, limited supporting
facilities in schools, and uneven involvement of industry partners are significant
challenges. In addition, the application of this model is still limited to three
vocational schools, so the generalisation of the research results is still limited.

Further Research: Future research can focus on developing a sustainable
training system for teachers to be better prepared to implement I-ProBL, as well as
exploring strategies to expand industrial partnership networks, especially for SMKs
in remote areas. Further studies are also recommended to test the effectiveness of
this model in other fields of expertise and on a wider scale to obtain more
representative results and enrich the development of industry-based vocational
learning models.
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