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Abstracts. Abstracts. Introduction. In 2023, graduates of Vocational High Schools (VHS) in
Indonesia are still one of the highest contributors to the unemployment rate. This continuing
problem is caused by the inadequate work readiness of VHS students. The main problem lies
in the current educational approach which is still limited to vocational schools and less
integrated with industry needs. Aim. The purpose of this study is to develop a product-based
learning model that is aligned with industry needs and evaluate its effectiveness in improving
the work readiness of vocational students. Methodology and research methods. This research
was carried out in the stages of needs analysis, internal validation, and external validation. Data
collection techniques consisted of test and non-test methods, using instruments such as
interviews, questionnaires, and practical performance tests. Results and scientific novelty. The
collected data were analyzed descriptively and the results were interpreted using categorization
criteria. The findings show that the i-SDPL learning model and performance test measurement
tools are very effective in the context of vocational education. Specifically, the i+SDPL
learning model significantly enhanced students' work readiness, with average scores of 3.3 for
attitude competency and 3.4 for both knowledge and skill competencies. The scientific novelty
of the Self-Design Project Learning (SDPL) learning model lies in the integration of industry
needs that enable students to develop competencies. Students are designed to carry out projects
independently, thus fostering a deeper understanding of industry-relevant skills and
knowledge. Practical significance. The implementation of the i-SDPL model is expected to
encourage greater industry recognition of the competencies developed by VHS graduates and
further strengthen the partnership pattern between VHS and industry.

Keywords: integrated industry, self-design project learning (i-SDPL.), vocational students, job
readiness
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Introduction

The fourth industrial revolution, known as Industry 4.0, has brought major
changes in various sectors, including the world of work. In this era, the skills
required by the workforce are no longer limited to technical abilities, but also
include soft skills such as critical thinking, creativity, and the ability to
collaborate. Vocational High Schools (VHS) in Indonesia, whose role is to
produce a ready-made workforce, are faced with the challenge of adjusting their
curriculum and teaching methods to suit the changing needs of the job market.
Therefore, innovative learning approaches are needed that can bridge the gap

between education and the world of work.

The industry-integrated Self-Design Project Learning (SDPL) model
emerges as a potential solution to overcome these challenges. SDPL emphasizes
on students' active involvement in designing and implementing industry-relevant
projects. In this model, students not only learn about theoretical concepts, but also
apply their knowledge in real situations. Thus, students can develop technical

skills and soft skills that are highly needed in the workplace.

One of the advantages of SDPL is its ability to provide a more in-depth and
contextualized learning experience for students. In their self-designed projects,
students have to interact with various stakeholders, including teachers, industry
professionals and peers. These interactions not only enrich their learning
experience, but also help students build professional networks that can be useful
in the future. In addition, students also learn to work in teams, resolve conflicts,

and manage time effectively.

Integration with industry in SDPL provides opportunities for students to
access the latest technology and practical knowledge that is not always available
in an academic environment. Through collaboration with industry, students can
keep up with the latest trends, understand market needs, and prepare themselves

for upcoming challenges. This is especially important given the rapid changes in




technology and the need for a flexible and adaptive workforce. Industry also
benefits by being involved in the education process, such as identifying potential

workforce candidates and contributing to the development of relevant curricula.

This study aims to explore the extent to which industry-integrated SDPL can
improve the work readiness of vocational students. The main focus is to identify
key elements of this learning model, such as project structure, industry
involvement, and teacher support. In addition, the study will also assess the
effectiveness of SDPL in improving students' technical skills and soft skills, as
well as see how this model affects students’ motivation and learning attitude. The
study is expected to provide guidance for the development of a more relevant and

contextualized curriculum in VHS.

The perceptions of stakeholders, including students, teachers and industry,
will be the main focus in assessing the success of this learning model. Students
are expected to provide feedback on their learning experience, the skills they have
acquired, and the extent to which the projects they undertake are relevant to the
world of work. Teachers will provide insights into the challenges and benefits of
implementing SDPL, as well as how this model has affected their teaching
methods. Industry, on the other hand, will provide perspectives on students' work
readiness and how SDPL can bridge the gap between education and industry

needs.

In addition, this research will also assess how SDPL can be adapted and
implemented in different contexts. Given the diversity of VHSs in Indonesia, it
IS important to understand the factors that may influence the successful
implementation of this model, such as support from school management,
availability of resources, and linkages with industry. This study will explore
various strategies that can be used to overcome these challenges, as well as

evaluate how this model can be integrated with existing educational programs.




With the growing need for a ready and competent workforce, it is important
to evaluate and update existing learning approaches. Industry-integrated SDPL
offers an attractive model to improve the work readiness of vocational students.
This article is expected to contribute significantly to the discussion on curriculum
development and learning methodologies in vocational education. In addition,
this research is also expected to provide practical guidance for other educational

institutions interested in implementing similar approaches.

Overall, this research aims to provide a comprehensive insight into the
development of an industry-integrated Self-Design Project Learning Model in
VHS. By examining various aspects of this model, it is hoped that ways can be
found to improve its effectiveness and provide maximum benefits for students.
The results of this study will not only be useful for VHSs in Indonesia, but can
also serve as a reference for vocational education institutions in other countries

facing similar challenges.

Literature Review

Vocational High Schools (VHS) serve as educational institutions designed
to prepare graduates for immediate entry into the workforce in their respective
fields of expertise (Goldhaber et al., 2022; Tentama & Riskiyana, 2020). VHS
play a crucial role in meeting the labor demands of various industrial sectors.
Consequently, the quality of VHS graduates directly impacts industrial
productivity. Well-prepared VHS graduates can seamlessly transition into the
workforce, contributing effectively to their respective industries and enhancing

overall productivity (Palilingan et al., 2020; Sukardi et al., 2022).

However, data from the Central Bureau of Statistics indicate that VHS
graduates constitute the highest proportion of unemployed individuals,
accounting for 9.6% of the total unemployment rate (Walidayni et al., 2023). This

high unemployment rate among VHS graduates can be attributed to several




factors, with the primary issue being their level of job readiness (Candra et al.,
2023). Many graduates lack the necessary skills and practical experience
demanded by employers, leading to a significant gap between education and
employment. Addressing this issue requires a comprehensive approach to
improve the vocational training curriculum, incorporate industry-specific skills,
and provide real-world experience to enhance the employability of VHS
graduates (Rodzalan et al., 2022; Schulz et al., 2023).

The readiness to enter the workforce among graduates of VHS is formed
through a comprehensive learning process that includes theoretical instruction,
practical training, and industry exposure (Prianto et al., 2021). Vocational high
schools have been progressively enhancing the quality of their education by
integrating advanced educational methods and updating their curricula to meet
the evolving demands of the job market (Marniati & Witcjaksono, 2020; Prianto
et al.,, 2021). These efforts encompass a variety of initiatives, including the
adoption of modern teaching techniques, the improvement of learning facilities,
and the use of technology-enhanced learning tools. Despite these advancements,
the issue of high unemployment rates among VHS graduates remains a significant

challenge, requiring further strategic interventions.

A critical component of addressing this challenge is the establishment of
robust partnerships between vocational high schools and industries (Zhao et al.,
2020). Such collaborations are essential for aligning the educational outcomes of
VHS students with the specific skills, knowledge, and attitudes required by
employers (Drewery et al., 2022). By engaging directly with industries,
vocational schools can ensure that their curricula are not only relevant but also
forward-looking, preparing students for current and future job market demands
(McNamara, 2022; Young & Hordern, 2022). These partnerships facilitate the
exchange of valuable insights and allow for the adaptation of teaching

methodologies to better meet industry standards. Moreover, industry involvement




in the education process can provide students with practical experience and real-
world exposure, further enhancing their readiness for employment (Borah et al.,
2021; Underdahl et al., 2023).

To effectively implement these industry-school collaborations, a systematic
approach is required (Garcia-Martinez et al., 2021; Nsanzumuhire & Groot,
2020). This includes conducting comprehensive needs analyses to identify the
specific competencies demanded by various sectors, developing detailed task
descriptions that outline the expected job roles, and establishing clear
competency standards that serve as benchmarks for student performance.
Additionally, creating rigorous assessment procedures is crucial for evaluating
whether students have acquired the necessary skills and knowledge. These
assessments should be designed in consultation with industry experts to ensure
their relevance and accuracy. Through these collaborative efforts, vocational high
schools can produce graduates who are not only academically proficient but also
possess the practical capabilities and professional attitudes required to thrive in
the workforce (Kholis et al., 2020; Syauqi et al., 2022).

The pivotal factor contributing to the effective cultivation of work readiness
among graduates of VVHS resides in the proactive engagement of the industry in
establishing competency benchmarks for VHS graduates, encompassing
attitudes, knowledge, and skills (McGrath & Yamada, 2023; Rachmawati et al.,
2023; Rebia et al., 2023). Within the domain of VHS education, it is imperative
to delineate minimum competency standards that students are required to attain,
ensuring congruence with industry requisites. A pedagogical methodology
garnering increasing attention in vocational education is Self-Design Project
Learning (SDPL) (Jie et al., 2023). SDPL stands out as a pedagogical model
deemed suitable for adoption within vocational education settings. The
fundamental aim of the SDPL framework is to align the caliber of vocational

graduates with industry exigencies (Hamdani & Suherman, 2021; Larson et al.,




2020). SDPL is characterized by students acquiring proficiency in attitude,
knowledge, and work skills through their engagement with products or projects.
The SDPL framework comprises seven distinct stages, namely: (a)
Product/Project Planning; (b) Implementation; (c) Inquiry and Development; (d)
Collaboration; (e) Evaluation; (f) Presentation; and (g) Reflection (Almulla,
2020; Fauziah et al., 2023; Tejawiani et al., 2023).

Product/Project
Planning
[ Presentation J [ Sgegligﬁr%r;dnt J
[ Evaluation Collaboration

Fig. 1. Stages of the Self Design Project Learning (SDPL) Model

The i-SDPL (Integrated Project-Based Learning) model represents a
refinement of traditional Project-Based Learning (PjBL), aimed at addressing the
inherent limitations observed in the standard SDPL approach. Recent scholarly
investigations, as documented by Hariyanto et al. (2023), Nilsook et al. (2021),
and R. Zhang et al. (2023), have underscored deficiencies primarily pertaining to
collaborative dynamics and the degree of industrial engagement within the

educational milieu. These shortcomings have prompted a concerted effort to




reconceptualize the SDPL framework, thereby fostering a more symbiotic
relationship between academia and industry (Hariyanto et al., 2023; Nilsook et
al., 2021; R. Zhang et al., 2023).

The integration of i-SDPL with industrial imperatives is multifaceted,
encompassing several key facets. Firstly, it necessitates the alignment of
educational objectives with the dynamic demands of contemporary industries.
This alignment ensures that curricular content is not only relevant but also
responsive to the evolving needs of the professional landscape. Secondly, the
collaborative partnership between educators and industry stakeholders assumes
paramount significance. By fostering close ties between these two spheres, i-
SDPL endeavors to bridge the gap between theoretical knowledge and practical
application, thereby imbuing students with a holistic understanding of their
chosen vocation. Finally, the utilization of industrial infrastructure serves to
immerse students in an authentic work environment, thereby providing firsthand

exposure to the challenges and nuances of their respective industries.

Ultimately, the overarching goal of integrating the i-SDPL model with
industry is to enhance the vocational preparedness of students enrolled in
Vocational High Schools (VHS) while simultaneously mitigating the incidence
of post-graduation unemployment. Through a synergistic blend of academic rigor
and real-world applicability, i-SDPL seeks to empower students with the requisite
skills and competencies to thrive in an increasingly competitive job market.
Moreover, by fostering a culture of collaboration and partnership between
academia and industry, i-SDPL not only serves the immediate interests of
students but also contributes to the broader socio-economic development of the
communities it serves (Colim et al., 2022; Maryani et al., 2020; Sudarsono et al.,
2022; Sudira et al., 2022).




Methodology, Materials and Methods

This study employed Richey and Klein's research and development design,
comprising three distinct stages of inquiry. The research and development
process for the learning model described comprises three primary stages: Needs
Analysis, Internal Validation, and External Validation. During the Needs
Analysis stage, the primary objective is to gather comprehensive information on
learning challenges, competencies and materials required for product/project-
based learning as demanded by the industry, industry-integrated learning models,
and Practical Performance Test instruments. This stage involves 10 teachers and
12 industry practitioners to ensure that learning needs are accurately identified

and aligned with industry requirements.

The Internal Validation stage aims to obtain feedback from experts to ensure
that the learning model and Practical Performance Test instruments are suitable
for application in the External Validation stage. This stage involves 2 vocational
education experts and 2 industry practitioners who assess the feasibility of the
developed models and instruments. Their input is used to refine and adjust the
models before wider testing. The External Validation stage focuses on evaluating
the effectiveness of the learning model in enhancing students' work readiness.
This process involves a series of tests and trials, beginning with a pretest
involving 32 students, followed by a limited test with 20 students, and
culminating in a broader trial with 136 students. This phased approach allows for
a thorough evaluation of the learning model, from small groups to larger cohorts,
ensuring its effectiveness and reliability in an educational setting.The sequential

progression of these research stages is illustrated in Figure 2.
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Fig. 2. Research and Development Procedures
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The data collection methodologies employed in this study encompassed both
test-based and non-test-based approaches. Non-test methodologies comprised
interviews and questionnaires. The test-based methodology entailed a practical
performance examination. Interviews were conducted through focused group

discussions to glean insights into learning impediments, competencies, and the




requisite product/project-oriented learning materials essential for industry

integration.

Table 1

The internal validation instrument grids

No Criteria

Assessment Indicators

1 Relevance

2

3 Clarity

4 Readability
5 Applicability

6 Effectiveness

7 Suitability to the
Curriculum

8 Industry
participation

The learning model is relevant to the learning objectives to be
achieved

The learning model is appropriate to the needs and characteristics of
students.

The instructions and steps in the learning model are clearly
presented and easy to understand.

The language used in the learning model is easy to understand by
students, teachers and industry practitioners.

The learning model can be applied in the context of classroom
learning

The learning model is effective in improving aspects of student
competence

The learning model is in accordance with the applicable curriculum
and is able to support the achievement of basic competencies that
have been determined

The learning model encourages industry participation

The questionnaire utilized was a viability assessment instrument to be

completed by vocational and industrial education experts, aimed at evaluating the

suitability of the learning model and practical performance assessments. This

evaluation aids in determining the feasibility of the model for external validation

(model testing). Concurrently, the practical performance tests were utilized to

gauge the efficacy of the learning model in enhancing students' vocational

preparedness. The internal validation instrument grids for experts and learning

evaluation instruments can be seen in Table 1 and Table 2, respectively.




Table 2
Learning evaluation instruments

Competencies Competency Aspect
Attitude Thoroughness
Teamwork

Hard Work and Discipline
Creativity and Innovation

Knowledge Technical Knowledge
Material Knowledge

Skills Mechanical Skills
Information Technology
Skills

The validity and reliability of the interview, questionnaire, and performance
test instruments were assessed through rigorous content validity tests conducted
by experts drawn from the realms of vocational learning and industry.
Specifically, these experts held positions as car service advisors, ensuring a
specialized understanding of the subject matter. Reliability testing, on the other
hand, was executed utilizing the Cronbach Alpha (o) test, a renowned measure
known for its ability to ascertain internal consistency reliably. The outcomes
consistently affirmed the instruments’ reliability. The assessment instrument for
the student practical performance test underwent meticulous development,
spearheaded by VHS Automotive Engineering educators, automotive industry
practitioners, and vocational learning authorities. Drawing upon the seminal
research titled 'Development of an Industry-Oriented Experiential Learning
(EL+i) Model to Enhance Vocational High School Students’' Job Readiness', as
delineated in Table 3, the instrument was tailored to suit the exigencies of the

study.




Table 3
Categorization Of Questionnaires and Practical Performance Tests

Score Category
3.01-4.00 Very Effective
2.51-3.00 Effective
2.01-2.50 Less effective

0-2.00 Ineffective

(Sudarsono et al., 2023)
Quantitative data analysis served as the cornerstone for evaluating both the

model's feasibility questionnaire instrument and the practical performance
assessment instrument, alongside the subsequent analysis of the practical
performance test results. This analytical approach facilitated comprehensive

categorization and interpretation of the amassed data.

Research Results
Needs Analysis

The needs analysis stage aims to investigate learning challenges, required
competencies, and the product or project-based learning materials necessary for
industry integration. Data analysis was conducted through focus group
discussions involving participants from vocational high school automotive
engineering teachers and automotive industry practitioners. The findings from the
needs analysis stage are presented in Table 4, Table 5, and Figure 3. The results
indicate that the current industry demands product and project-based learning
materials, specifically in the areas of electric vehicle modification, gas and
electric welding, and oven painting.

Table 4

Learning problems

No Indicators Vocational School Teachers  Industry Practitioners

1. Learning Planning Teachers plan lessons in VHSs do not collaborate with
accordance with the industry in lesson planning.
instructions  of  related




agencies; there is no role for

industry.
2. Learning During this time, the VHSs passively collaborate
Implementation implementation of learning and cooperate with industry in
is done by teachers the implementation of

themselves; the role of learning.
industry is absent.

3. Evaluation of VHS-based evaluation; no VHSs  collaborate  with
Learning industry role. industry only to the extent of
graduation competency tests

at the end of the learning

period, not gradually
according to competency
levels.

4. Graduate Quality The quality of graduates is The quality of graduates
not certified by the industry. depends on the results of the
VHS process, while industry

contributes minimally.

The analysis reveals significant deficiencies in the collaboration between
vocational high schools and industry in planning, implementation, evaluation,
and graduate quality. Teachers plan curricula based on institutional directives
without industry input, and learning is conducted solely by educators, indicating
a lack of industry involvement. Evaluation is primarily managed by vocational
high schools, with industry participation limited to graduation competency tests,
resulting in graduates lacking industry certification. To address these issues, it is
recommended to establish partnerships between vocational high schools and
industry to co-develop curricula that integrate current industry standards and
practices. Industry professionals should actively participate in teaching and
provide practical training, while continuous evaluation involving industry
practitioners should be implemented to ensure students meet required
competencies. Additionally, a certification process developed in collaboration

with industry should validate graduates' skills and knowledge, thereby enhancing




their employability and ensuring vocational education aligns with current

industry standards.

Table 5
Competencies required by industry
Competencies Competency Aspect Description
Attitude Thoroughness Ability to perform work with detail and
accuracy.
Teamwork Ability to work with others in a team,

collaborate and support each other to achieve
common goals.

Hard Work and Ability to complete tasks in a timely manner and

Discipline to a high standard of quality.
Creativity and Ability to think beyond predictions, seek new
Innovation solutions, or improve existing processes.

Knowledge Technical Knowledge Ability about the principles, concepts, and
specific details of a field of technology or
science.

Material Knowledge  Ability about different types of materials, their
properties, their optimal use, and ways of
processing and application in various contexts.

Skills Mechanical Skills The practical ability to understand, maintain,
repair and work with mechanical equipment,
machines and components.

Information The ability to use software and related

Technology Skills technologies, such as automotive information
management software, analysis systems, and
other software that support automotive industry
operations.

The listed competencies are comprehensive and encompass essential areas
for vocational students, particularly those specializing in electric vehicles.
Attitude-related competencies prepare students to work effectively and innovate
within teams. Knowledge-based competencies provide the theoretical foundation
necessary for understanding and applying technical concepts. Skill-related
competencies ensure students can perform practical tasks and utilize modern

technologies proficiently. Integrating these competencies into vocational




education can significantly enhance students' readiness for the workforce,
especially in technical and rapidly advancing fields such as electric vehicle

technology.

Teacher

P

Product/Projec
t Planning

Reflection Implen;entatm
. Inquiry and
Presentation Development

Collaboration

Fig. 3. SDPL Learning Model from Needs Analysis (Conceptual)

Industry

Internal Validation

The internal validation stage aims to gather input from experts on the
learning model and practicum performance test instruments, which will be
applied in the external validation stage (trial). Experts involved in the internal
validation stage include: (a) vocational learning lecturers with over 15 years of
academic experience, automotive competency certificates, and relevant work in
automotive engineering, and (b) industry practitioners with over 10 years of
experience as service advisors or workshop heads.The results of the internal
validation indicate that the practical performance assessment instrument aligns

with the measured competencies, rubric criteria, and scoring.




Regarding the industry-integrated i+SDPL learning model, the following are
key points generated from the internal validation stage: (a) i+SDPL emphasizes
collaboration between industry and educators at every stage of the model. (b)
Implementation of the model is feasible in both vocational schools and industry,
taking into account the availability of learning facilities and infrastructure. (c)
Evaluation occurs in the industry with graduation standards aligned with industry
needs. The revised i+SDPL learning model, incorporating feedback from the

internal validation stage, is illustrated in Figure 4.

School Product/F_’roject
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v
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Fig. 4. Used Industry Integrated Self Design Project Learning Model (i+SDPL)

The PBL+T model, as delineated in the table, offers a comprehensive
sequence of stages aimed at augmenting student learning through active
engagement with both industry practitioners and educators. The initial
product/project planning stage involves establishing clear learning objectives,

selecting appropriate projects/products, and scheduling their implementation.




During the implementation stage, students participate in hands-on work aligned
with the predefined plan, under the guidance of teachers and industry
practitioners, ensuring adherence to industry standards. This phase is crucial for

grounding theoretical knowledge in practical applications.

Subsequently, the inquiry and development stages enable students to
complete their projects/products by applying the acquired knowledge and skills,
with continuous support from industry practitioners and educators. The hallmark
of the collaboration stage is direct interaction with industry practitioners, where
students work closely with these professionals, gaining insights into real-world
practices. Finally, the presentation stage allows students to showcase the
outcomes of their projects/products, demonstrating their understanding and
application of the learned concepts. This structured approach not only enhances
the learning experience but also bridges the gap between academic knowledge

and industry practices, preparing students for future professional endeavors.

Throughout the process, periodic evaluations are conducted by teachers and
industry practitioners. These evaluations include competency tests and feedback
aligned with industry standards. The final stage, reflection, allows teachers and
industry practitioners to assess the learning outcomes and strategize future steps

for further student competency development.

Table 4
Stages of Industry Integrated Self Design Project Learning Model (i+SDPL)
Model Stages Activities Time
Product/Project  Industry Practitioner and Teacher together: Before
Planning Determine learning objectives learning

Determine the project or product that will be used for
learning

Inform students about the work plan and schedule for
learning implementation

Divide the group




Implementation  Students start practicing and working according to the According to
projects planned by teachers and industry practitioners  industry

Industry Practitioners and Teachers together provide Standards
guidance to students when needed
Inquiry and  Students complete a project/product
Development  apply the attitudes, knowledge and skills gained from
learning
Industry Practitioners and Teachers together provide
guidance to students when needed
Collaboration Students interact with industry practitioners who are
experienced in completing projects / products
Presentation Students present the results of the project / product that 10
is done minutes/group
Evaluation Teachers and industry practitioners evaluate student As per
progress on a regular basis industry
Teachers or industry practitioners conduct competency Standard
tests
Teachers and industry practitioners summarize and
provide feedback to students
Reflection Teachers and industry practitioners reflect on learning At the end of

outcomes and plan steps for student competency the lesson
development.

External Validation
The external validation stage is divided into two: limited trial and extended

trial stages. The purpose of external validation is to determine the effectiveness
of the i+SDPL model in improving the work readiness of vocational students.
External validation activities began with a pretest involving 32 students of VHS
Muhammadiyah 2 Tempel. The subject matter tested was welding with a
motorcycle chain cover project. The limited trial was conducted at VHS
Muhammadiyah 1 Salam Magelang involving 20 students who studied welding
with a toolbox project. Meanwhile, the extended trial was conducted at SMK
Muhammadiyah 1 Salam and SMK Muhammadiyah Pakem, involving 136

students from the Automotive Engineering Department.




The analysis of the table indicates significant improvements across various
categories attitude, knowledge, and skills from pretest to posttest. In the attitude
category, there was a notable increase in creativity and innovation, with scores
rising from 1.4 in the pretest to 3.6 in the posttest. Although some categories,
such as conscientiousness and hard work and discipline, experienced a decline
during the trials stage, both showed significant improvement in the posttest. The
knowledge category also demonstrated a positive upward trend, with material
knowledge increasing from 1.6 in the pretest to 3.6 in the posttest. Similarly, the
skills category exhibited growth, with information technology skills improving

from 1.4 in the pretest to 3.4 in the posttest.

Overall, these results suggest that the implemented program or intervention
was successful in enhancing participants' attitudes, knowledge, and skills, despite
some fluctuations during the trials stage. This indicates that, despite initial
challenges, participants were able to overcome and significantly improve their
abilities through the learning process or intervention conducted. The results of

the external validation stage can be seen in Figure 5.
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Results and Discussion

The Industry Integrated Self Design Project Learning (i+SDPL) Model,
derived from the Project-Based Learning (PjBL) framework, emphasizes the
development of student competencies through direct engagement with industry-
related projects and products (Guile & Spinuzzi, 2023; Tejawiani et al., 2023,;
Youyou & Kit, 2023). This model integrates theoretical and practical learning,
fostering a holistic development of attitudes, knowledge, and skills. Key
characteristics of the i+SDPL model include its collaborative approach, where
educators and industry practitioners work together to guide students. The
curriculum is aligned with industry standards, ensuring that the competencies
students acquire are relevant and up-to-date with current industrial demands.
Furthermore, the model includes rigorous stages of implementation and
evaluation, conducted within industrial settings, which immerse students in real-
world work environments. This not only bridges the gap between classroom
learning and industry practice but also facilitates a smoother transition for

students into the workforce.

In the i+SDPL learning model, the integration of project- and product-based
learning with industry standards is pivotal in shaping student competencies to
meet industry needs. By working on real-life industry projects, students gain
practical experience and develop skills that are directly applicable in their future
careers. This experiential learning approach not only enhances technical
proficiency but also fosters critical thinking, problem-solving, and collaboration
skills. Exposure to the industrial climate plays a crucial role in preparing students
for professional environments by enhancing their understanding of industrial
processes and work culture. This comprehensive exposure helps in developing
the character and work readiness of vocational high school (VHS) students,
making them more adaptable and capable of meeting the challenges of the

modern industrial landscape (Marnewick, 2023; Pan et al., 2023; Yudiono et al.,




2021). The i+SDPL model, therefore, represents a significant advancement in
vocational education by ensuring that students are not only academically

proficient but also industry-ready.

The i+SDPL learning model has been demonstrated to be highly effective in
enhancing work readiness across various dimensions, including attitudes,
knowledge, and skills. This model significantly improves competence in the
attitude of accuracy. Project-based learning, a core component of the i+SDPL
model, emphasizes the final product's quality. To achieve a high-quality product,
students must meticulously attend to every detail and ensure that each step is
executed carefully, thereby consistently developing a thoroughness attitude (Issa
& Khataibeh, 2021). Additionally, the i+SDPL learning model is an effective
method for fostering competence in teamwork attitudes. The collaborative nature
of the product creation process necessitates that teams work together to find
solutions, enhancing students' abilities to engage in discussions, listen to other
team members' opinions, and reach consensus beneficial to all parties involved
parties (Aydin & Mutlu, 2023; Usmeldi & Amini, 2022).

The competency of hard work and discipline refers to a person's ability to
complete tasks on time with high quality standards. Through the application of
the i+SDPL learning model by producing projects or products, students can create
work that meets industry standards, which emphasize completeness, efficiency
and perfection. With the consistent application of i+SDPL, an optimal attitude of
hard work and discipline will be formed (Tran & Tran, 2020; Zen et al., 2022; L.
Zhang & Ma, 2023). The next attitude competency is creativity and innovation.
The application of i+SDPL will strengthen students' creativity and innovation
attitude. In the process of making products, students repeatedly receive
feedback/direction from industry practitioners and teachers. The process
encourages students to always innovate, looking for new ways to improve the

quality of the products they produce, so that their competencies in creativity and




innovation develop progressively (Ahmad & Jabu, 2023; Hanif et al., 2019;
Ummah et al., 2019).

The i+SDPL learning model stimulates students to understand and apply
concepts and theories in product manufacturing. Through the i+SDPL learning
model, students more easily understand the relevance and importance of technical
knowledge in practical applications. Not only that, but this model also facilitates
students to directly experience the process and challenges of completing a project
or product. These activities encourage students to develop technical skills from
planning, implementation, to evaluation (Shin, 2018; Syahril et al., 2022).
Furthermore, the i+SDPL learning model enhances students' material knowledge
competency. The industry-integrated approach of i+SDPL emphasizes that
application in completing projects or products will shape students' attitudes,
knowledge and work skills. Students can observe how material theories and
concepts are applied in real situations of making projects or products. The
industry-based product-based learning model provides a deep understanding of
the use and processing of materials in a practical context (Miller & Krajcik, 2019;
Nasir et al., 2019; Wijayati et al., 2019).

Mechanical skills competency refers to a person's practical ability to
understand, maintain, repair and operate equipment and machine components.
The i+SDPL learning model is developed in accordance with industry needs and
standardization. Through the application of the model, students get the
opportunity to apply mechanical theories and concepts in making projects or
products. Working according to industry standards, students are able to
understand how mechanical principles apply in a real industrial context (Chao et
al., 2019; Kurniawan & Budiono, 2018; Maksum & Purwanto, 2022; Syahril et
al., 2021). The project-based learning model integrated with industry can improve
the competence of information technology skills. Through the completion of

industry-standard projects or products, students have the opportunity to interact




with a variety of tools, platforms and information technologies commonly used
in the industrial world (Granado-Alcon et al., 2020; Suswanto et al., 2017; J.
Zhang et al., 2018). These learning activities equip students with practical and
technical skills in operating, maintaining and utilizing various solutions using
information technology (Al-Abdullatif & Gameil, 2021; Llorent et al., 2022).

Conclusion

The 1+SDPL learning model is an innovative approach derived from the
Project-Based Learning (PjBL) framework. This model's development stems
from a comprehensive needs analysis and feedback from industry experts and
practitioners. The distinguishing feature of the i+SDPL model is the integration
of industry involvement at every stage of the learning process, including
preparation, implementation, and evaluation. Moreover, the i+SDPL model is
executed in a blended format, combining learning experiences in vocational high
schools (VHS) and industry settings. The industry component is designed to

acquaint students with the professional work environment at an early stage.

The 1+SDPL learning model has demonstrated its efficacy in enhancing
competencies in attitude, knowledge, and work skills through two trial
implementations. The model's application is intended to benefit not only students
but also teachers. For educators, the i+SDPL model serves as a mechanism to

update and expand their knowledge in line with current industry advancements.
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In the introduction, it is advisable to
clearly articulate the problem and
hypothesis of the study, as well as to
provide a comprehensive list of tasks

The Fourth Industrial Revolution, known as Industry 4.0, has brought about major changes in various sectors,
including the world of work. In this era, the skills required are no longer limited to technical abilities, but also include
soft skills such as critical thinking, creativity, and the ability to collaborate. Vocational high schools (VHSs) in
Indonesia aim to produce a workforce that is competent and ready to face the world of work. Therefore,
adjustments are needed in the curriculum, learning methods, and competency standards to suit industry needs.
However, there is still a gap between the world of education and the world of work, which causes VHS graduates
to not be fully prepared to face challenges in the industry

2

The industry-integrated Independent Design Project Learning (i-SDPL) model is emerging as a potential solution to
address these challenges. i-SDPL is an extension of the existing SDPL model and emphasises the active involvement
of students in designing and implementing relevant projects in learning. The main difference with the current SDPL
model is that i-SDPL emphasises the active involvement of students in designing and implementing industry-
relevant projects. In this model, students not only learn about theoretical concepts, but also apply their knowledge
in real situations. Thus, students can develop technical skills and soft skills that are highly needed in the world of
work. One of the advantages of i-SDPL is its ability to provide a more in-depth and contextualised learning
experience for students. In their self-designed projects, students have to interact with various stakeholders,
including teachers, industry professionals and peers. These interactions not only enrich their learning experience,
but also help students build professional networks that can be useful in the future. In addition, students also learn
to work in teams, resolve conflicts, and manage time effectively.

What can serve as the foundation for
aligning mutual interests and goals when
integrating i-SDPL with the demands of
contemporary industries?

Students are expected to provide feedback on their learning experience, mastery of technical and soft skills, and
the relevance of the project to industry needs. Teachers will provide perspectives on implementation challenges,
benefits for improving the quality of learning, and the impact on teaching methods applied in the classroom.
Meanwhile, the industry will assess students' work readiness, identify skills gaps, and provide recommendations to
enhance the integration of SDPL with evolving industry demands.

Students are expected to provide feedback on their learning experience, mastery of technical and soft skills, and
the relevance of the project to industry needs. Teachers will provide perspectives on implementation challenges,
benefits for improving the quality of learning, and the impact on teaching methods applied in the classroom.
Meanwhile, the industry will assess students' work readiness, identify skills gaps, and provide recommendations to
enhance the integration of SDPL with evolving industry demands.

The author's interpretation of the Self-
Design Project Learning model needs
clarification

Overall, this research aims to provide a comprehensive insight into the development of an industry-integrated Self-
Design Project Learning Model in SMK. By examining various aspects of this model, it is hoped that ways can be
found to improve its effectiveness and provide maximum benefits for students. The results of this research are not
only relevant for VHSs in Indonesia, but can also serve as a reference for vocational education institutions in other
countries facing similar challenges

How is model performance measured?
What indicators and criteria are used to

The performance of the i+SDPL model is measured based on three main competency aspects with clear indicators
and criteria: (a). Attitude: Assessed through rigour, teamwork, hard work and discipline, as well as creativity and
innovation, which reflect students' readiness in a real work environment. (b) Knowledge: Measured based on




assess competence? This aspect is not
clearly addressed in the study.

technical understanding and material knowledge required by the industry, ensuring students master the theory and
its application. (c) Skills: Covers mechanical and information technology skills, which form the basis of industrial
practice and the use of modern technology

What are the limitations of the model,
and how can they be addressed?

The i+SDPL model has several limitations that can affect its effectiveness. One of the main challenges is the
limited collaboration with industry, especially for schools that do not have easy access to relevant companies. This
can be overcome by building a wider network of partnerships through internship programmes, curriculum
cooperation and industry visits. In addition, limited resources and infrastructure in some schools are also an
obstacle in implementing this model. Solutions that can be applied are the utilisation of simulation technology,
cooperation with companies for access to industrial facilities, and procurement of equipment through educational
grants.

On the other hand, students' level of independence in learning varies, which can affect the smooth running
of their projects. To overcome this, initial training on project management, more intensive guidance from teachers
and industry mentors, and periodic evaluations are needed to ensure students' progress. In addition, the evaluation
of competency standards is also a challenge due to differences in industry standards that may affect the objectivity
of the assessment. Therefore, the development of a standardised assessment rubric with the industry is a solution
to ensure a more accurate evaluation and in accordance with the needs of the world of work. An explanation of
these limitations and their solutions can be included in the Discussion section to provide insight into the challenges
of i+SDPL implementation and strategies to improve its effectiveness.

25

What are the motivating factors for all
participants in the model?

For teachers, motivation comes from their role as facilitators who not only teach theory but also guide
students in industry-based projects. This model allows teachers to update their insights through co-operation with
industry as well as develop more innovative and effective learning methods. In addition, students' success in
producing quality projects is a source of satisfaction for educators.

For the industry, involvement in SDPL is an opportunity to get a more prepared and skilled workforce
candidate according to the company's needs. By participating in the design and evaluation of projects, industries
can ensure that graduates have competencies that meet their standards. In addition, this model also helps the
industry to build close relationships with educational institutions, which can lead to wider cooperation in the future

24
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Abstracts. Abstracts. Introduction. In 2023, graduates of VVocational High Schools (VHS) in
Indonesia are still one of the highest contributors to the unemployment rate. This continuing
problem is caused by the inadequate work readiness of VHS students. The main problem lies
in the current educational approach which is still limited to vocational schools and less
integrated with industry needs. 4im. The purpose of this study is to develop a product-based
learning model that is aligned with industry needs and evaluate its effectiveness in improving
the work readiness of vocational students. Methodology and research methods. This research
was carried out in the stages of needs analysis, internal validation, and external validation.
Data collection techniques consisted of test and non-test methods, using instruments such as
interviews, questionnaires, and practical performance tests. Results and scientific novelty.
The collected data were analyzed descriptively and the results were interpreted using
categorization criteria. The findings show that the i-SDPL learning model and performance
test measurement tools are very effective in the context of vocational education. Specifically,
the i+SDPL learning model significantly enhanced students’ work readiness, with average
scores of 3.3 for attitude competency and 3.4 for both knowledge and skill competencies. The
scientific novelty of the Self-Design Project Learning (SDPL) learning model lies in the
integration of industry needs that enable students to develop competencies. Students are
designed to carry out projects independently, thus fostering a deeper understanding of
industry-relevant skills and knowledge. Practical significance. The implementation of the i-
SDPL model is expected to encourage greater industry recognition of the competencies
developed by VHS graduates and further strengthen the partnership pattern between VHS and
industry.

Keywords: integrated industry, self-design project learning (i-SDPL), vocational students, job
readiness
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HWHTerpupoBaHHasi MoJieJib 00y4eHUsl B paMKax 0TPacjeBOro MpoeKTa mo
CaMOCTOSITEJIbHOMY NPOEKTHPOBAHNIO: Y (PeKTHBHASI MO/IeJb 00yYeHUs
AJI MOBBINNICHUA TOTOBHOCTH CTYACHTOB l'[pO(l)eCCPIOHaJ'lI)H])IX y‘lGﬁH]:IX

3aBe/ieHUH K padore

bambanr Cynapcono 1*, Baxsio Hanna Oxa Canytpa 1, Dcrpenna Appoiio 2, anann
Apued I'ozanul

1VuuBepcuter Axmazna Jlaxnana, Jxokbsikapra, UHmoHe3ust

2Vuusepcuter Csitoro Auronust, Upura-Cutr, OuinnmiHs!

* ABTOp-KOppecoHeHT: bambang.sudarsono@pvto.uad.ac.id

Annomayun. Bcmynnenue. B 2023 romy BBITYCKHHKH NPO(eCCHOHATbHO-TEXHUYECKUX
yumwnn (VHS) B HHaoHe3uu nO-IpexHEMY SBISIOTCS OJHHM H3 CaMbIX BBICOKHX
HMCTOYHUKOB 0e3paboTuibl. DTa COXpaHSIOMAsCcs OpobieMa BbI3BaHA HELOCTATOYHOMN
TOTOBHOCTBIO cTyAeHTOB VHS Kk pabore. OcHOBHas mMpobieMa 3aKII0YaeTcsi B HBIHEIIHEM
00pa3oBaTeIbHOM MOAXOJE, KOTOPBIA IMO-IPEKHEMY OrpaHH4YeH HPOPeCcCHOHATBHBIMU
yueOHBIMH 3aBEJCHMSIMA M B MEHBIICH CTENEHH HHTETPUPOBAH C IOTPEOHOCTSIMHU
npompiiuieHHocTH. Llens. Llenblo JaHHOrO HCCIeAOBaHMs sBIsieTcss pa3paboTka MOeIH
00y4eHHs,, OCHOBAaHHOW Ha MPOAYKTE, KOTOPas COOTBETCTBYET MOTPEOHOCTSIM OTpAaciu, U
oueHka ee OA((GEKTUBHOCTH B IOBBILIEHMH TOTOBHOCTH K paboTe CTyICHTOB
mpoheCCHOHANBHBIX yIeOHbIX 3aBe/ICHHH.

Merononorusi ¥ MeToAbl HcciaenoBaHus JlaHHOE HcclieOBaHME MPOBOAWIIOCH Ha STamax
aHanu3a MOTpeOHOCTEeH, BHYTPEHHEH M BHEIIHEH Bamumaumu. MeToipl cOopa AaHHBIX
BKJIIOY&IN B ce0sl TECTOBBIC M HEHNPOBEPEHHBIE METOIbl C WCIOJb30BaHHEM TAaKUX
MHCTPYMCHTOB, KaK HHTCPBBIO, aHKCTHPOBAHME U IPAKTUYECKUE TECTHI 3()(ECKTUBHOCTH.
Pesynbratel W HayuyHas HoBu3Ha. CoOpaHHbIC [aHHbIC OBUIM IPOAHATH3MPOBAHBI
OIMCATENbHO, @ pe3yJbTaThl MHTEPIPETHPOBAHBl C  HCHOJIb30BAaHUEM KPUTEPHEB
Kareropusanuu. IlomydeHHbIe pe3ybTaThl IOKA3BIBAIOT, YTO MoAenb obyuenus i-SDPL u
MHCTPYMEHTBI HM3MCPCHHUSI PE3yJbTaTOB TECTOB O4YeHb A(P(HEKTUBHBI B KOHTEKCTE
nmpoeccHoHabHOTO 00pa3oBanus. B yacTHOCTH, Mozenb oOyuenust i+SDPL 3HaYnTEIBHO
MOBBICHIIA TOTOBHOCTH CTYICHTOB K paboTe: CpeiHuii Oaut 3a OTHOLIEHHE K paboTe COCTaBUII
3,3 Oamna, a 3a 3HaHMS W HaBbIKK - 3,4 Oawia. Hayunas HOBHM3Ha Mojenun OOydYeHUS
camocTosiTesbHOMy mpoektiupoBanuio (SDPL) 3akitouaercss B WHTErpaldd OTPACIEBBIX
HOTPeOHOCTEH, KOTOpBIC IIO3BOJISIIOT CTYAEHTaM pa3BuUBaTh KoMmmereHIMH. CTyIeHTHI
pa3pabaThIBalOTCs ISl CAMOCTOSITEIIBHOTO BBIIIOJIHEHHS IPOEKTOB, Y4TO CIOCOOCTBYET Oosee
riyOOKOMYy IIOHMMAHUIO HAaBBIKOB M 3HAHMH, HMMEIOIMX OTHOIIEHHE K OTPACIH.
TlpakTuueckass 3Haunmoctb. Oxwupaercs, uTo BHeapenue wmoxenu i-SDPL  Gyner
CrocoOCTBOBaTh 0o0JIee IIMPOKOMY TPU3HAHHUIO OTPACIBI0 KOMIIETCHIMH, NPHOOPETEHHBIX
BeinyckHukamu VHS, u nanbHeiiiemMy yKperuieHHIo MapTHEPCKUX OTHouIeHui Mexay VHS
M MIPOMBIIIICHHOCTBIO.
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Jntegration with industry in SDPL provides opportunities for students to

access the latest technology and practical knowledge that is not always available )

in an academic environment_[11, 12]. Through collaboration with industry,
students can keep up with the latest trends, understand market needs, and
prepare themselves for upcoming challenges [13, 14]. This is especially
important given the rapid changes in technology and the need for a flexible and
adaptive workforce. Industry also benefits by being involved in the education
process, such as identifying potential workforce candidates and contributing to

the development of relevant curricula.

The perceptions of stakeholders, including students, teachers and industry,

will be the main focus in assessing the success of this learning model. S

In addition, this research will also assess how SDPL can be adapted and
implemented in different contexts. Given the diversity of VHSs in Indonesia, it
is important to understand the factors that may influence the successful
implementation of this model, such as support from school management,
availability of resources, and linkages with industry. This study will explore
various strategies that can be used to overcome these challenges, as well as

evaluate how this model can be integrated with existing educational programs.

_{ Deleted:
SDPL emphasizes on students' active involvement in

designing and implementing industry-relevant projects. In this model,
students not only learn about theoretical concepts, but also apply their
knowledge in real situations. Thus, students can develop technical
skills and soft skills that are highly needed in the workplace.{

( Deleted One of the ad ges of SDPL is its ability to provide a

more in-depth and contextualized learning experience for students. In
their self-designed projects, students have to interact with various
stakeholders, including teachers, industry professionals and peers.
These interactions not only enrich their learning experience, but also
help students build professional networks that can be useful in the
future. In addition, students also learn to work in teams, resolve
conflicts, and manage time effectively.|

| Deleted: This study aims to explore the extent to which industry-

integrated SDPL can improve the work readiness of vocational
students. The main focus is to identify key elements of this learning
model, such as project structure, industry involvement, and teacher
support. In addition, the study will also assess the effectiveness of
SDPL in improving students' technical skills and soft skills, as well
as see how this model affects students' motivation and learning
attitude. The study is expected to provide guidance for the
development of a more relevant and contextualized curriculum in
VHS.¢
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Literature Review

Vocational High Schools (VHS) serve as educational institutions designed

to prepare graduates for immediate entry into the workforce in their respective




fields of expertise [18, 19], VHS play a crucial role in meeting the labor -

demands of various industrial sectors. Consequently, the quality of VHS
graduates directly impacts industrial productivity. Well-prepared VHS
graduates can seamlessly transition into the workforce, contributing effectively

to their respective industries and enhancing overall productivity [15, 20],

However, data from the Central Bureau of Statistics indicate that VHS

graduates constitute the highest proportion of unemployed individuals,

accounting for 9.6% of the total unemployment rate [21], This high -

unemployment rate among VHS graduates can be attributed to several factors,

with the primary issue being their level of job readiness [22], Many graduates -

lack the necessary skills and practical experience demanded by employers,
leading to a significant gap between education and employment. Addressing
this issue requires a comprehensive approach to improve the vocational training
curriculum, incorporate industry-specific skills, and provide real-world
experience to enhance the employability of VHS graduates [23, 24],

The readiness to enter the workforce among graduates of VHS is formed

through a comprehensive learning process that includes theoretical instruction,

practical training, and industry exposure [25], Vocational high schools have

been progressively enhancing the quality of their education by integrating

advanced educational methods and updating their curricula to meet the evolving

demands of the job market [25, 26], These efforts encompass a variety of -

initiatives, including the adoption of modern teaching techniques, the
improvement of learning facilities, and the use of technology-enhanced learning
tools. Despite these advancements, the issue of high unemployment rates among
VHS graduates remains a significant challenge, requiring further strategic

interventions.

A critical component of addressing this challenge is the establishment of

robust partnerships between vocational high schools and industries [27], Such
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collaborations are essential for aligning the educational outcomes of VHS

students with the specific skills, knowledge, and attitudes required by

employers [28], By engaging directly with industries, vocational schools can -

ensure that their curricula are not only relevant but also forward-looking,

preparing students for current and future job market demands [29, 30], These -

partnerships facilitate the exchange of valuable insights and allow for the
adaptation of teaching methodologies to better meet industry standards.
Moreover, industry involvement in the education process can provide students
with practical experience and real-world exposure, further enhancing their

readiness for employment [31, 32],

To effectively implement these industry-school collaborations, a

systematic approach is required_ [33, 34], This includes conducting -

comprehensive needs analyses to identify the specific competencies demanded
by various sectors, developing detailed task descriptions that outline the
expected job roles, and establishing clear competency standards that serve as
benchmarks for student performance. Additionally, creating rigorous
assessment procedures is crucial for evaluating whether students have acquired
the necessary skills and knowledge. These assessments should be designed in
consultation with industry experts to ensure their relevance and accuracy.
Through these collaborative efforts, vocational high schools can produce
graduates who are not only academically proficient but also possess the
practical capabilities and professional attitudes required to thrive in the
workforce [35, 36],

The pivotal factor contributing to the effective cultivation of work
readiness among graduates of VHS resides in the proactive engagement of the

industry in establishing competency benchmarks for VHS graduates,

encompassing attitudes, knowledge, and skills [37, 38, 39], The main criterion

for the implementation of VHS is the formation of competencies with
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standardization in accordance with the needs of the world of work. A

pedagogical methodology garnering increasing attention in vocational education

is Self-Design Project Learning (SDPL) [40], SDPL stands out as a pedagogical -

model deemed suitable for adoption within vocational education settings. The

fundamental aim of the SDPL framework is to align the caliber of vocational

graduates with industry exigencies [41, 42], SDPL is characterized by students -

acquiring proficiency in attitude, knowledge, and work skills through their
engagement with products or projects. The SDPL framework comprises seven
distinct stages, namely: (a) Product/Project Planning; (b) Implementation; (c)
Inquiry and Development; (d) Collaboration; (e) Evaluation; (f) Presentation;
and (g) Reflection [43, 44, 45, 46],

Product/Project
Planning

Implementation

Inquiry and
Development

Reflection

Presentation

[ Evaluation u CoIIaboration}

Fig. 1. Stages of the Self Design Project Learning (SDPL) Model
The i-SDPL (Integrated Project-Based Learning) model represents a
refinement of traditional Project-Based Learning (PjBL), aimed at addressing
the inherent limitations observed in the standard SDPL approach. Recent

scholarly investigations, as documented by Hariyanto et al. (2023), Nilsook et
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al. (2021), and R. Zhang et al. (2023), have underscored deficiencies primarily
pertaining to collaborative dynamics and the degree of industrial engagement
within the educational milieu. These shortcomings have prompted a concerted
effort to reconceptualize the SDPL framework, thereby fostering a more
symbiotic relationship between academia and industry [47, 48, 49].

The integration of i-SDPL with industrial imperatives is multifaceted,
encompassing several key facets. Firstly, it necessitates the alignment of
educational objectives with the dynamic demands of contemporary industries.
This alignment ensures that curricular content is not only relevant but also
responsive to the evolving needs of the professional landscape. Secondly, the
collaborative partnership between educators and industry stakeholders assumes
paramount significance. By fostering close ties between these two spheres, i-
SDPL endeavors to bridge the gap between theoretical knowledge and practical
application, thereby imbuing students with a holistic understanding of their
chosen vocation. Finally, the utilization of industrial infrastructure serves to
immerse students in an authentic work environment, thereby providing firsthand

exposure to the challenges and nuances of their respective industries.

Ultimately, the overarching goal of integrating the i-SDPL model with
industry is to enhance the vocational preparedness of students enrolled in
Vocational High Schools (VHS) while simultaneously mitigating the incidence
of post-graduation unemployment. Through a synergistic blend of academic
rigor and real-world applicability, i-SDPL seeks to empower students with the
requisite skills and competencies to thrive in an increasingly competitive job
market. Moreover, by fostering a culture of collaboration and partnership
between academia and industry, i-SDPL not only serves the immediate interests
of students but also contributes to the broader socio-economic development of
the communities it serves [50, 51, 52, 53],
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Methodology, Materials and Methods

This study employed Richey and Klein's research and development design,
comprising three distinct stages of inquiry. The stages of the research and
development of the Integrated industry Self-Design Project Learning model are
divided into 3 stages. These stages are needs analysis, internal validation and
external validation. The needs analysis stage aims to explore information about
the condition of learning in VHS, what aspects of competence are needed by the
industry and VHS and what materials are currently needed by the industry and
can be integrated with a product / project-based learning model. This stage
involves 10 teachers and 12 industry practitioners to ensure that learning needs
are accurately identified and aligned with industry requirements.

The Internal Validation stage aims to obtain feedback from experts to
ensure that the learning model and Practical Performance Test instruments are
suitable for application in the External Validation stage. This stage involves 2
vocational education experts and 2 industry practitioners who assess the
feasibility of the developed models and instruments. Their input is used to
refine and adjust the models before wider testing. The External Validation stage
focuses on evaluating the effectiveness of the learning model in enhancing
students' work readiness. This process involves a series of tests and trials,
beginning with a pretest involving 32 students, followed by a limited test with
20 students, and culminating in a broader trial with 136 students. This phased
approach allows for a thorough evaluation of the learning model, from small
groups to larger cohorts, ensuring its effectiveness and reliability in an
educational setting.The sequential progression of these research stages is

illustrated in Figure 2,

- (Deleted: )




-

competencies and materials needed
by the industry

- Industry-integrated learning model

- Practice Performance Test
Instrument

Stages Activity Objective Performers
4 N N
Needs Gather information related to: - Teachers (10
Analysis - Learning problems people)
- product/project-based learning - Industry

J

Practitioners (12
people)

.

1

Internal Obtaining input from experts regarding - Vocational
Validation the learning model and practical learning experts
performance test instruments so that (2 people
they are feasible to be applied at the - Industry
external  validation stage (model Practitioners
\_ 1 Yy, testing). (2 people)
External Test and see the effectiveness of the - Pretest (32
Validation learning model in improving students' students)
work readiness. - Limited Test (20
students)
- Expanded Trial
(136 students)

I sy Ry sy gy

Y S _________________I___________________________

Fig. 2. Research and Development Procedures

The data collection methodologies employed in this study encompassed

both test-based and non-test-based approaches. Non-test methodologies
comprised interviews and questionnaires. The test-based methodology entailed
a practical performance examination. Interviews were conducted through
focused group discussions to glean insights into learning impediments,
competencies, and the requisite product/project-oriented learning materials

essential for industry integration.
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Table 1
The internal validation instrument grids

No Criteria

Assessment Indicators

1 Relevance

2

3 Clarity

4 Readability
5  Applicability

6 Effectiveness

7  Suitability to the
Curriculum

8 Industry
participation

The learning model is relevant to the learning objectives to be
achieved

The learning model is appropriate to the needs and characteristics of
students.

The instructions and steps in the learning model are clearly
presented and easy to understand.

The language used in the learning model is easy to understand by
students, teachers and industry practitioners.

The learning model can be applied in the context of classroom
learning

The learning model is effective in improving aspects of student
competence

The learning model is in accordance with the applicable curriculum
and is able to support the achievement of basic competencies that
have been determined

The learning model encourages industry participation

To see the feasibility of the learning model and practical performance

assessment instruments, validation and input from experts consisting of

vocational education/learning experts and industry practitioners are required.

Furthermore, the learning model and practical performance assessment

instruments resulting from internal validation are applied to the external

validation stage to determine the effectiveness of the learning model in

improving students' work readiness. The internal validation instrument grids for

experts and learning evaluation instruments can be seen in Table 1 and Table 2,

respectively.




Table 2
Learning evaluation instruments

Competencies Competency Aspect
Attitude Thoroughness
Teamwork

Hard Work and Discipline
Creativity and Innovation

Knowledge Technical Knowledge
Material Knowledge

Skills Mechanical Skills
Information Technology
Skills

The wvalidity and reliability of the interview, questionnaire, and
performance test instruments were assessed through rigorous content validity
tests conducted by experts drawn from the realms of vocational learning and
industry. Specifically, these experts held positions as car service advisors,
ensuring a specialized understanding of the subject matter. Reliability testing,
on the other hand, was executed utilizing the Cronbach Alpha (o) test, a
renowned measure known for its ability to ascertain internal consistency
reliably. The outcomes consistently affirmed the instruments' reliability. The
assessment instrument for the student practical performance test underwent
meticulous development, spearheaded by VHS Automotive Engineering
educators, automotive industry practitioners, and vocational learning authorities.
Drawing upon the seminal research titled 'Development of an Industry-Oriented
Experiential Learning (EL+i) Model to Enhance Vocational High School
Students' Job Readiness', as delineated in Table 3, the instrument was tailored to

suit the exigencies of the study.




Table 3
Categorization Of Questionnaires and Practical Performance Tests

Score Category
3.01-4.00 Very Effective
2.51-3.00 Effective
2.01-250 Less effective

0-2.00 Ineffective

[54], -

Quantitative data analysis served as the cornerstone for evaluating both the
model's feasibility questionnaire instrument and the practical performance
assessment instrument, alongside the subsequent analysis of the practical
performance test results. This analytical approach facilitated comprehensive

categorization and interpretation of the amassed data.
Research Results
Needs Analysis

The needs analysis stage aims to investigate learning challenges, required
competencies, and the product or project-based learning materials necessary for
industry integration. Data analysis was conducted through focus group
discussions involving participants from vocational high school automotive
engineering teachers and automotive industry practitioners. The findings from
the needs analysis stage are presented in Table 4, Table 5, and Figure 3. The
results indicate that the current industry demands product and project-based
learning materials, specifically in the areas of electric vehicle modification, gas
and electric welding, and oven painting.

Table 4

Learning problems
No Indicators Vocational School Teachers  Industry Practitioners

1. Learning Planning Teachers plan lessons in VHSs do not collaborate with
accordance with the industry in lesson planning.
instructions  of  related
agencies; there is no role for
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industry.

2. Learning During this time, the VHSs passively collaborate
Implementation implementation of learning and cooperate with industry
is done by teachers in the implementation of
themselves; the role of learning.
industry is absent.

3. Evaluation of VHS-based evaluation; no VHS collaboration  with
Learning industry role. industry is  limited to
graduation competency tests.
Not implemented on every
competency indicator
required by VHS.

4.  Graduate Quality The quality of graduates is The quality of graduates
not certified by the industry. depends on the results of the
VHS process, while industry

contributes minimally.

The analysis reveals significant deficiencies in the collaboration between
vocational high schools and industry in planning, implementation, evaluation,
and graduate quality. The curriculum is developed and implemented unilaterally
by vocational high schools without industry participation. Thus, industry
involvement is lacking. Evaluation is primarily managed by vocational high
schools, with industry participation limited to graduation competency tests,
resulting in graduates lacking industry certification. To address these issues, it is
recommended to establish partnerships between vocational high schools and
industry to co-develop curricula that integrate current industry standards and

practices.

Industry professionals should actively participate in teaching and provide
practical training, while continuous evaluation involving industry practitioners
should be implemented to ensure students meet the required competencies. In
addition, certification processes developed in collaboration with industry should
validate graduates' skills and knowledge, thereby improving their employability

and ensuring vocational education is aligned with current industry standards.




Industry practitioners work together with vocational high schools to play
an active role in the planning, implementation, evaluation, certification and
sustainability of vocational high school graduates to form competency

completeness that meets industry criteria.

Table 5
Competencies required by industry
Competencies Competency Aspect Description
Attitude Thoroughness Ability to perform work with detail and
accuracy.
Teamwork Ability to work with others in a team,

collaborate and support each other to achieve
common goals.

Hard Work and Ability to complete tasks in a timely manner

Discipline and to a high standard of quality.
Creativity and Ability to think beyond predictions, seek new
Innovation solutions, or improve existing processes.
Knowledge Technical Ability about the principles, concepts, and
Knowledge specific details of a field of technology or
science.

Material Knowledge  Understanding of the types of materials, their
properties, processing methods and
applications in technology, their properties,
optimal use, and ways of processing and
application in various contexts.

Skills Mechanical Skills Skills in maintenance and repair of work
equipment and field of work.
Information Skills in using software and related technology
Technology Skills that supports work processes in industry.

The listed competencies are comprehensive and encompass essential areas
for vocational students, particularly those specializing in electric vehicles.
Attitude-related competencies prepare students to work effectively and innovate
within teams. Knowledge-based competencies provide the theoretical
foundation necessary for understanding and applying technical concepts. Skill-

related competencies ensure students can perform practical tasks and utilize




modern technologies proficiently. Integrating these competencies into
vocational education can significantly enhance students' readiness for the
workforce, especially in technical and rapidly advancing fields such as electric

vehicle technology.

Teacher

Product/Projec
t Planning

Implementatio

Reflection

Presentation

'

Inquiry and
Development

Evaluation

Collaboration

Fig. 3. SDPL Learning Model from Needs Analysis (Conceptual)

Internal Validation

The internal validation stage aims to determine feasibility and seek input
and suggestions from experts regarding the feasibility of practical performance
assessment models and instruments, which will be applied at the external
validation (trial) stage. Experts involved in the internal validation stage include:
(a) vocational learning lecturers with over 15 years of academic experience,
automotive competency certificates, and relevant work in automotive
engineering, and (b) industry practitioners with over 10 years of experience as
service advisors or workshop heads.The results of the internal validation
indicate that the practical performance assessment instrument aligns with the

measured competencies, rubric criteria, and scoring.




Regarding the industry-integrated i+SDPL learning model, the following
are key points generated from the internal validation stage: (a) i+SDPL
emphasizes collaboration between industry and educators at every stage of the
model. (b) Implementation of the model is feasible in both vocational schools
and industry, taking into account the availability of learning facilities and
infrastructure. (c) Evaluation occurs in the industry with graduation standards
aligned with industry needs. The revised i+SDPL learning model, incorporating

feedback from the internal validation stage, is illustrated in Figure 4.

School | Product/Project |__| Teacherand
Planning industry
v practitioners

Industry | | Implementation

v
— Inquiry and —
Development

v

Collaboration

v

Presentation

v

Evaluation

v

— Reflection -

School

Fig. 4. Used Industry Integrated Self Design Project Learning Model (i+SDPL)

The i+SDPL model contains stages that aim to shape the work readiness of
the rest of the vocational school. (a) Product/project planning contains activities
aimed at establishing clear learning objectives, selecting appropriate
projects/products, and scheduling their implementation. (b) The implementation

stage contains student activities in implementing learning in accordance with




the learning plan. Teachers and industry practitioners ensure learning outcomes
comply with industry standards. This phase is important for grounding

theoretical knowledge in practical application.

(c) The investigation and development stage encourages students to
complete learning tasks according to the knowledge and skills they have
acquired. (d) The collaboration stage is the stage where students interact directly
with industry practitioners to gain experience, knowledge and skills according
to the needs of the industrial world. (¢) The presentation stage contains
activities to demonstrate the results of the problem solving process/tasks that
have been studied. Here communication will be formed and produce input from
other students, teachers and industry practitioners. (f) The evaluation stage
contains competency tests and feedback that are in line with industry standards.
(g) The final stage, reflection, allows teachers and industry practitioners to
assess learning outcomes and develop further strategies for developing student

competencies.

Table 4
Stages of Industry Integrated Self Design Project Learning Model (i+SDPL)
Model Stages Activities Time
Product/Project  Industry Practitioner and Teacher together: Before
Planning Determine learning objectives learning

Determine the project or product that will be used for
learning

Inform students about the work plan and schedule for
learning implementation

Divide the group

Implementation ~ Students start practicing and working according to the According to
projects planned by teachers and industry practitioners  industry

Industry Practitioners and Teachers together provide Standards
guidance to students when needed

Inquiry and Students complete a project/product

Development  appjy the attitudes, knowledge and skills gained from
learning




Industry Practitioners and Teachers together provide
guidance to students when needed
Collaboration Students interact with industry practitioners who are
experienced in completing projects / products
Presentation Students present the results of the project / product that 10
is done minutes/group

Evaluation Teachers and industry practitioners evaluate student As per
progress on a regular basis industry

Teachers or industry practitioners conduct competency ~Standard

tests
Teachers and industry practitioners summarize and
provide feedback to students

Reflection Teachers and industry practitioners reflect on learning At the end of
outcomes and plan steps for student competency the lesson
development.

External Validation
The external validation stage is divided into two: limited trial and extended

trial stages. The purpose of external validation is to determine the effectiveness
of the i+SDPL model in improving the work readiness of vocational students.
External validation activities began with a pretest involving 32 students of VHS
Muhammadiyah 2 Tempel. The subject matter tested was welding with a
motorcycle chain cover project. The limited trial was conducted at VHS
Muhammadiyah 1 Salam Magelang involving 20 students who studied welding
with a toolbox project. Meanwhile, the extended trial was conducted at SMK
Muhammadiyah 1 Salam and SMK Muhammadiyah Pakem, involving 136

students from the Automotive Engineering Department.

The analysis of the table indicates significant improvements across various
categories attitude, knowledge, and skills from pretest to posttest. In the attitude
category, there was a notable increase in creativity and innovation, with scores
rising from 1.4 in the pretest to 3.6 in the posttest. Although some categories,
such as conscientiousness and hard work and discipline, experienced a decline
during the trials stage, both showed significant improvement in the posttest. The

knowledge category also demonstrated a positive upward trend, with material




knowledge increasing from 1.6 in the pretest to 3.6 in the posttest. Similarly, the
skills category exhibited growth, with information technology skills improving

from 1.4 in the pretest to 3.4 in the posttest.

Overall, these results suggest that the implemented program or intervention
was successful in enhancing participants' attitudes, knowledge, and skills,
despite some fluctuations during the trials stage. This indicates that, despite
initial challenges, participants were able to overcome and significantly improve
their abilities through the learning process or intervention conducted. The

results of the external validation stage can be seen in Figure 5.
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Fig. 5. Comparison of Average Scores of External Validation Stage
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Results and Discussion
The Industry Integrated Self Design Project Learning (i+SDPL) Model,
derived from the Project-Based Learning (PjBL) framework, emphasizes the

development of student competencies through direct engagement with industry-

related projects and products [45, 55, 56], This model integrates theoretical and -

practical learning, fostering a holistic development of attitudes, knowledge, and
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skills. Key characteristics of the i+SDPL model include its collaborative
approach, where educators and industry practitioners work together to guide
students. The curriculum is aligned with industry standards, ensuring that the
competencies students acquire are relevant and up-to-date with current
industrial demands. Furthermore, the model includes rigorous stages of
implementation and evaluation, conducted within industrial settings, which
immerse students in real-world work environments. This not only bridges the
gap between classroom learning and industry practice but also facilitates a

smoother transition for students into the workforce.

In the i+SDPL learning model, the integration of project- and product-
based learning with industry standards is pivotal in shaping student
competencies to meet industry needs. By working on real-life industry projects,
students gain practical experience and develop skills that are directly applicable
in their future careers. This experiential learning approach not only enhances
technical proficiency but also fosters critical thinking, problem-solving, and
collaboration skills. Exposure to the industrial climate plays a crucial role in
preparing students for professional environments by enhancing their
understanding of industrial processes and work culture. This comprehensive
exposure helps in developing the character and work readiness of vocational
high school (VHS) students, making them more adaptable and capable of

meeting the challenges of the modern industrial landscape [57, 58, 59], The

i+SDPL model, therefore, represents a significant advancement in vocational
education by ensuring that students are not only academically proficient but also
industry-ready.

The i+SDPL learning model has been demonstrated to be highly effective
in enhancing work readiness across various dimensions, including attitudes,
knowledge, and skills. This model significantly improves competence in the

attitude of accuracy. Project-based learning, a core component of the i+SDPL
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model, emphasizes the final product's quality. To achieve a high-quality
product, students must meticulously attend to every detail and ensure that each

step is executed carefully, thereby consistently developing a thoroughness

attitude_[60, 61], Additionally, the i+SDPL learning model is an effective -

»(Deleted:

method for fostering competence in teamwork attitudes. Student
collaboration/cooperation in producing products/projects forms students'

competence in discussing and providing different knowledge [62, 63],

The competency of hard work and discipline refers to a person's ability to
complete tasks on time with high quality standards. Through the application of
the i+SDPL learning model by producing projects or products, students can
create work that meets industry standards, which emphasize completeness,

efficiency and perfection. With the consistent application of i+SDPL, an

optimal attitude of hard work and discipline will be formed [64, 65, 66], The -

next attitude competency is creativity and innovation. The application of
i+SDPL will strengthen students' creativity and innovation attitude. In the
process of making products, students repeatedly receive feedback/direction
from industry practitioners and teachers. The process encourages students to
always innovate, looking for new ways to improve the quality of the products
they produce, so that their competencies in creativity and innovation develop

progressively [67, 68, 69],

The i+SDPL learning model stimulates students to understand and apply
concepts and theories in product manufacturing. Through the i+SDPL learning
model, students more easily understand the relevance and importance of
technical knowledge in practical applications. Not only that, but this model also
facilitates students to directly experience the process and challenges of

completing a project or product. These activities encourage students to develop
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technical skills from planning, implementation, to evaluation [70, 71],

- Deleted: (70,71)

Furthermore, the i+SDPL learning model enhances students' material
knowledge competency. The industry-integrated approach of i+SDPL
emphasizes that application in completing projects or products will shape
students' attitudes, knowledge and work skills. Students can observe how
material theories and concepts are applied in real situations of making projects
or products. The industry-based product-based learning model provides a deep
understanding of the use and processing of materials in a practical context [72,
73,74),

|

Mechanical skills competency refers to a person's practical ability to
understand, maintain, repair and operate equipment and machine components.
The i+SDPL learning model is developed in accordance with industry needs and
standardization. Through the application of the model, students get the
opportunity to apply mechanical theories and concepts in making projects or
products. Working according to industry standards, students are able to
understand how mechanical principles apply in a real industrial context [75, 76,
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77, 78], The project-based learning model integrated with industry can improve
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the competence of information technology skills. Through the completion of
industry-standard projects or products, students have the opportunity to interact
with a variety of tools, platforms and information technologies commonly used

in the industrial world [78, 79, 80, 81]. These learning activities equip students
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with practical and technical skills in operating, maintaining and utilizing various
solutions using information technology [82, 83],
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Conclusion

The i+SDPL learning model is an innovative approach derived from the
Project-Based Learning (PjBL) framework. This model's development stems
from a comprehensive needs analysis and feedback from industry experts and
practitioners. The distinguishing feature of the i+SDPL model is the integration
of industry involvement at every stage of the learning process, including
preparation, implementation, and evaluation. Moreover, the i+SDPL model is
executed in a blended format, combining learning experiences in vocational
high schools (VHS) and industry settings. The industry component is designed

to acquaint students with the professional work environment at an early stage.

The i+SDPL learning model has demonstrated its efficacy in enhancing
competencies in attitude, knowledge, and work skills through two trial
implementations. The model's application is intended to benefit not only
students but also teachers. For educators, the i+SDPL model serves as a
mechanism to update and expand their knowledge in line with current industry
advancements.
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Abstract. Introduction. In 2023, graduates of Vocational High Schools (VHS) in Indonesia
are still one of the highest contributors to the unemployment rate. This continuing problem is
caused by the inadequate work readiness of VHS students. The main problem lies in the
current educational approach which is still limited to vocational schools and less integrated
with industry needs. Aim. The purpose of this study is to develop a product-based learning
model that is aligned with industry needs and evaluate its effectiveness in improving the
work readiness of vocational students. Methodology and research methods. This research was
carried out in the stages of needs analysis, internal validation, and external validation. Data
collection techniques consisted of test and non-test methods, using instruments such as
interviews, questionnaires, and practical performance tests. Results and scientific novelty.

The collected data were analysed descriptively and the results were interpreted usin
categori[shtion criteria. The findings show that the ﬂ

learning model and performance test measurement tools are very effective
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in the context of vocational education. Specifically, the {:SDPL learning model significantly
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throughout the text

enhanced students’ work readiness, with average scores of 3.3 for attitude competency and
3.4 for both knowledge and skill competencies. The scientific novelty of the Self-Design
Project Learning (SDPL) learning model lies in the integration of industry needs that enable
students to develop competencies. Students are designed to carry out projects independently,
thus fostering a deeper understanding of industry-relevant skills and knowledge. Practical
significance. The implementation of the i-SDPL model is expected to encourage greater
industry recognition of the competencies developed by VHS graduates and further strengthen
the partnership pattern between VHS and industry.
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Annomayusn. Beedenue. B 2023 romy BBIMYCKHUKH NPO(ECCHOHAIBHO-TEXHHYECKUX
yuwiuig (VHS) B UHpoHE3uH MO-NIPEKHEMY SIBJISIOTCS OJHHUM U3 CaMBIX BBICOKHX
HCTOYHHKOB Oe3paboTuipl. OTa CcoXpaHsSmoMmascs HpoOieMa BbI3BaHA HEJOCTATOYHOM
TOTOBHOCTBIO cTyneHToB VHS k pabGore. OcHoBHas mpobiieMa 3aKJIFOYaeTcsi B HbIHEIITHEM
00pa30oBaTENbHOM IOAXOJC, KOTOPBIH IO-TIPEKHEMY OrpaHHYEH INPO(ECCHOHAIBHBIMU
y4eOHBIMM 3aBEIACHMSAMH M B MEHbBLICH CTEHEHM HHTECIPUPOBAH C IOTPEOHOCTSIMHU
npoMbIUIeHHOCTH. [{ens. Llenplo TaHHOTO HCCIeNOoBaHMS SBISETCS pa3paboTKa MOACIH
00yueHHsl, OCHOBAHHOI Ha MPOJYKTE, KOTOpask COOTBETCTBYET MOTPEOHOCTSM OTpAciu, H
omeHka ee dJGGEKTHBHOCTH B TOBBILIEHHH TOTOBHOCTH K paboTe CTyIeHTOB
npodeCcCHOHANBHBIX YIeOHBIX 3aBecHu. Memodonoeus u memoovl uccieooganus. Jlanuoe
HCCIIE0BAaHNE NPOBOJWIOCH HA JTAllaX aHaIN3a MOTPEOHOCTEH, BHYTpPEHHEH M BHEIIHEH
Banuanuu. Merozsl c6opa JaHHBIX BKIHOYAIN B Ce0s TECTOBBIC U HEMPOBEPEHHbBIE METOMBI
C HCIIOJIb30BAHUEM TaKMX MHCTPYMEHTOB, KaK MHTEPBbBIO, AaHKETHPOBAHHE M NPAKTUYCCKUE
TecThl 3G QeKTUBHOCTH. Pesyromamuvt u Hayunas noeusna. CoOpaHHBIC NaHHBIE OBLIH
MPOAHANN3UPOBAHBI OIMICATENIBHO, @ PE3YJbTaThl MHTEPIPETUPOBAHBI C HCIOJIB30BAHHEM
KpUTepHeB Kareropusanuu. [1omydeHHble pe3ysbTaThl OKAa3bIBAIOT, YTO MOJEIb 00yUeHUS i-
SDPL u MHCTpYMEHTBHI M3MEPEHMSI PE3YJIbTATOB TECTOB O4YeHb I(P(PEKTHBHBI B KOHTEKCTE

npodeccHoHaNnbHOro obpa3oBanusi. B wactHoctH, Monens oOydenust i-SDPL 3naumrtensHo

== (Deleted: +
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MOBBICHJIA TOTOBHOCTh CTYJJCHTOB K paboTe: CpeaHuil 6aiI 3a OTHOIIEHHE K paboTe COCTaBUI
3,3 Oayura, a 3a 3HAHWS W HaBBIKK - 3,4 Oamna. Hayunas noeusna MOJAENU OOYYCHHS
camocTosTenbHOMY TIpoekThpoBannio (SDPL) 3akirowaercss B HHTErpaliu OTPACIEBBIX
MOTPEOHOCTEH, KOTOphIE MO3BONAIOT CTYACHTaM pa3BHBaTh KommeTeHIuH. CTyAeHTHI
Ppa3pabaThIBAlOTCS AT CAMOCTOSTENIBHOTO BBITIOJHEHUS IIPOEKTOB, YTO CIIOCOOCTBYET Ooiiee
rIIyOOKOMy TOHMMAHHMIO HaBBIKOB M 3HAaHUH, WMCIOINX OTHOIICHHE K OTpaciu.
Ilpakmuyeckas  snauumocmsv. Oxupmaercs, 4ro BHeapeHue wozxenu i-SDPL  6yner
CrocoOCTBOBaTh OoJiee IMMPOKOMY IMPU3HAHMIO OTPACIbl0 KOMIIETEHIHH, NMPHOOPETEHHBIX
BbimyckHukamu VHS, u nanpHelieMy yKpeIieHHIO NapTHEPCKUX OTHOLIeHHH Mexay VHS
W TIPOMBIIIUICHHOCTBIO.

Kniouegvie cnosa: nurerpupoBaHHas MHIYCTPHS, CAMOCTOSITENIEHOE TIPOEKTHOE 00yueHue (i-
SDPL), cryneHThI-ipo)ecCHOHAIIBI, TOTOBHOCTD K paboTre

Bnazooapnocmu. ABtopwl Onaromapatr YHuBepcuteT Axmana JlaxmaHa 3a MOJIEPKKY
BHYTPEHHHX HCCIIEIOBATENbCKHX (OHIOB ¢ HOMepoM KoHTpakrta, PIPP-032/SP3/LPPM-
UAD/VII/2022, utoGbl 5TO HCCIEIOBAHME MOXKHO OblIo mposectd. |NENODEMMNGORE
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Moziesb 00yUYeHHs B paMKax OTPAcJIeBOr0 MPOEKTa [0 CaMOCTOSTEIbHOMY ITPOSKTHPOBAHHIO:
. Obpazosanue u nayka.

Introduction

The Fourth Industrial Revolution, known as Industry 4.0, has brought
about major changes in various sectors, including the world of work. In this era,
the skills required are no longer limited to technical abilities, but also include
soft skills such as critical thinking, creativity, and the ability to collaborate [1,
2]. Vocational high schools (VHSs) in Indonesia aim to produce a workforce
that is competent and ready to face the world of work [3, 4, 5]. Therefore,
adjustments are needed in the curriculum, learning methods, and competency
standards to suit industry needs. However, there is still a gap between the world
of education and the world of work, which causes VHS graduates to not be fully

prepared to face challenges in the industry.

The industry-integrated Self-Design Project Learning (iFSDPL) model is
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emerging as a potential solution to address these challenges. The'i=SDPL model

is an extension of the existing SDPL model and emphasises the active

involvement of students in designing and implementing relevant projects in
learning. The main difference with the current SDPL model is that i-SDPL
emphasises the active involvement of students in designing and implementing
industry-relevant projects [6, 7]. In this model, students not only learn about
theoretical concepts, but also apply their knowledge in real situations. Thus,
students can develop technical skills and soft skills that are highly needed in the
world of work [1, 8]. One of the advantages of i-SDPL is its ability to provide a
more in-depth and contextualised learning experience for students. In their self-

designed projects, students have to interact with various stakeholders, including
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teachers, industry professionals and peers [9, 10]. These interactions not only
enrich their learning experience, but also help students build professional
networks that can be useful in the future. In addition, students also learn to work

in teams, resolve conflicts, and manage time effectively.

Integration with industry in SDPL provides opportunities for students to
access the latest technology and practical knowledge that is not always available
in an academic environment [11, 12]. Through collaboration with industry,
students can keep up with the latest trends, understand market needs, and
prepare themselves for upcoming challenges [13, 14]. This is especially
important given the rapid changes in technology and the need for a flexible and
adaptive workforce. Industry also benefits by being involved in the education
process, such as identifying potential workforce candidates and contributing to

the development of relevant curricula.

The perceptions of stakeholders, including students, teachers and industry,
will be the main focus in assessing the success of this learning model. Students
are expected to provide feedback on their learning experience, mastery of
technical and soft skills, and the relevance of the project to industry needs.
Teachers will provide perspectives on implementation challenges, benefits for
improving the quality of learning, and the impact on teaching methods applied
in the classroom. Meanwhile, the industry will assess students” work readiness,
identify skills gaps, and provide recommendations to enhance the integration of

SDPL with evolving industry demands.

In addition, this research will also assess how SDPL can be adapted and
implemented in different contexts. Given the diversity of VHSs in Indonesia, it
is important to understand the factors that may influence the successful
implementation of this model, such as support from school management,
availability of resources, and linkages with industry. This study will explore

various strategies that can be used to overcome these challenges, as well as



evaluate how this model can be integrated with existing educational
programmes.

With the growing need for a ready and competent workforce, it is
important to evaluate and update existing learning approaches. Industry-

integrated SDPL (i-SDPL) offers an attractive model to improve the work

readiness of vocational students [15]. The i-SDPL model emphasises student
independence in designing and implementing industry-based projects, with
direct integration in every stage of learning to improve work readiness. Its
advantages lie in active industry involvement, real product-based learning, and
holistic strengthening of technical competence and soft skills compared to

conventional methods.

The performance of the i-=SDPL model is evaluated based on three primary
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competency aspects, each with clear indicators and criteria: (a) Attitude. This is
assessed through rigour, teamwork, diligence, discipline, as well as creativity
and innovation, which reflect students’ preparedness for a real work
environment. (b) Knowledge. This is measured by the technical understanding
and material knowledge required by the industry, ensuring that students master
both the theory and its practical applications. (c) Skills. This encompasses
mechanical and information technology skills, which are fundamental to
industrial practice and the utilisation of modern technology [16, 17].

Overall, this research aims to provide a comprehensive insight into the

development of an industry-integrated Self-Design Project Learning Model in

WHS! By examining various aspects of this model, it is hoped that ways can be =
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found to improve its effectiveness and provide maximum benefits for students.
The results of this research are not only relevant for VHSs in Indonesia, but can
also serve as a reference for vocational education institutions in other countries

facing similar challenges.
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Literature Review

Vocational High Schools (VHS) serve as educational institutions designed
to prepare graduates for immediate entry into the workforce in their respective
fields of expertise [18, 19]. VHS play a crucial role in meeting the labor

demands of various industrial sectors. Consequently, the quality of VHS

graduates directly impacts industrial productivity. According to A. Subhani é£al
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and S. Tumanduk et al., well-prepared VVHS graduates can seamlessly transition

into the workforce, contributing effectively to their respective industries and
enhancing overall productivity [15, 20].

However, data from the Central Bureau of Statistics indicate that VHS
graduates constitute the highest proportion of unemployed individuals,
accounting for 9.6% of the total unemployment rate [21]. This high
unemployment rate among VHS graduates can be attributed to several factors,
with the primary issue being their level of job readiness [22]. Many graduates
lack the necessary skills and practical experience demanded by employers,
leading to a significant gap between education and employment. Addressing
this issue requires a comprehensive approach to improve the vocational training
curriculum, incorporate industry-specific skills, and provide real-world
experience to enhance the employability of VHS graduates [23, 24].

The readiness to enter the workforce among graduates of VHS is formed
through a comprehensive learning process that includes theoretical instruction,
practical training, and industry exposure [25]. Vocational high schools have
been progressively enhancing the quality of their education by integrating
advanced educational methods and updating their curricula to meet the evolving
demands of the job market [25, 26]. These efforts encompass a variety of
initiatives, including the adoption of modern teaching techniques, the
improvement of learning facilities, and the use of technology-enhanced learning

tools. Despite these advancements, the issue of high unemployment rates among
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VHS graduates remains a significant challenge, requiring further strategic

interventions.

A critical component of addressing this challenge is the establishment of
robust partnerships between vocational high schools and industries [27]. Such
collaborations are essential for alighing the educational outcomes of VHS
students with the specific skills, knowledge, and attitudes required by
employers [28]. By engaging directly with industries, vocational schools can
ensure that their curricula are not only relevant but also forward-looking,
preparing students for current and future job market demands [29, 30]. These
partnerships facilitate the exchange of valuable insights and allow for the
adaptation of teaching methodologies to better meet industry standards.
Moreover, industry involvement in the education process can provide students
with practical experience and real-world exposure, further enhancing their

readiness for employment [31, 32].

To effectively implement these industry-school collaborations, a
systematic approach is required [33, 34]. This includes conducting
comprehensive needs analyses to identify the specific competencies demanded
by various sectors, developing detailed task descriptions that outline the
expected job roles, and establishing clear competency standards that serve as
benchmarks for student performance. Additionally, creating rigorous
assessment procedures is crucial for evaluating whether students have acquired
the necessary skills and knowledge. These assessments should be designed in
consultation with industry experts to ensure their relevance and accuracy.
Through these collaborative efforts, vocational high schools can produce
graduates who are not only academically proficient but also possess the
practical capabilities and professional attitudes required to thrive in the
workforce [35, 36].



The pivotal factor contributing to the effective cultivation of work
readiness among graduates of VHS resides in the proactive engagement of the
industry in establishing competency benchmarks for VHS graduates,
encompassing attitudes, knowledge, and skills [37, 38, 39]. The main criterion
for the implementation of VHS is the formation of competencies with
standardisation in accordance with the needs of the world of work. A
pedagogical methodology garnering increasing attention in vocational education
is Self-Design Project Learning (SDPL) [40]. SDPL stands out as a pedagogical
model deemed suitable for adoption within vocational education settings. The
fundamental aim of the SDPL framework is to align the caliber of vocational
graduates with industry exigencies [41, 42]. SDPL is characterised by students
acquiring proficiency in attitude, knowledge, and work skills through their
engagement with products or projects. The SDPL framework comprises seven
distinct stages, namely: (a) Product/Project Planning; (b) Implementation; (c)
Inquiry and Development; (d) Collaboration; (e) Evaluation; (f) Presentation;
and (g) Reflection [43, 44, 45, 46].

Product/Project
Planning

Implementation

[ Reflection 1

Presentation

Inquiry and
Development

[ Evaluation u Collaboration}




Fig. 1. Stages of the Self Design Project Learning (SDPL) Model

The i-SDPL (Integrated Project-Based Learning) model represents a
refinement of traditional Project-Based Learning (PjBL), aimed at addressing
the inherent limitations observed in the standard SDPL approach. Recent
scholarly investigations, as documented by Hariyanto et al. (2023), Nilsook et
al. (2021), and R. Zhang et al. (2023), have underscored deficiencies primarily
pertaining to collaborative dynamics and the degree of industrial engagement
within the educational milieu. These shortcomings have prompted a concerted
effort to reconceptualise the SDPL framework, thereby fostering a more

symbiotic relationship between academia and industry [47, 48, 49].

The integration of i-SDPL with industrial imperatives is multifaceted,
encompassing several key facets. Firstly, it necessitates the alignment of
educational objectives with the dynamic demands of contemporary industries.
This alignment ensures that curricular content is not only relevant but also
responsive to the evolving needs of the professional landscape. Secondly, the
collaborative partnership between educators and industry stakeholders assumes
paramount significance. By fostering close ties between these two spheres, i-
SDPL endeavors to bridge the gap between theoretical knowledge and practical
application, thereby imbuing students with a holistic understanding of their
chosen vocation. Finally, the utilisation of industrial infrastructure serves to
immerse students in an authentic work environment, thereby providing firsthand

exposure to the challenges and nuances of their respective industries.

Ultimately, the overarching goal of integrating the i-SDPL model with
industry is to enhance the vocational preparedness of students enrolled in
Vocational High Schools (VHS) while simultaneously mitigating the incidence
of post-graduation unemployment. Through a synergistic blend of academic
rigor and real-world applicability, i-SDPL seeks to empower students with the

requisite skills and competencies to thrive in an increasingly competitive job



Methodology, Materials and Methods

This study cmpioycdmjchey and Klein's [mcarch and development design,
comprising three distinct stages of inqui.ry_[_i:"-jl_._;l:ﬁ;:"s_tia:g_é;af_tﬁg_féﬁé}_cﬂ_éﬁ_&_
development of the Integrated industry Self-Design Project Learning model are
divided into 3 stages. These stages are needs analysis, internal validation and
external validation. The needs analysis stage aims to explore information about
the condition of learning in VHS, what aspects of competence are needed by the
industry and VHS and what materials are currently needed by the industry and
can be integrated with a product / project-based learning model. This stage
involves 10 teachers and 12 industry practitioners to ensure that learning needs

are accurately identified and aligned with industry requirements.

The Internal Validation stage aims to obtain feedback from experts to
ensure that the learning model and Practical Performance Test instruments are
suitable for application in the External Validation stage. This stage involves 2
vocational education experts and 2 industry practitioners who assess the
feasibility of the developed models and instruments. Their input is used to
refine and adjust the models before wider testing. The External Validation stage
focuses on evaluating the effectiveness of the leaming model in enhancing
students' work readiness. This process involves a series of tests and trials,
beginning with a pretest involving 32 students, followed by a limited test with
20 students, and culminating in a broader trial with 136 students. This phased
approach allows for a thorough evaluation of the learning model, from small
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educational setting. The sequential progression of these research stages i

illustrated in Figure 2.

Stages Activity Objective [ PeTrTeTS
~ J
NeedS‘ ﬂaﬂler information related to: \ -/Teachers (10
Analysis - Learning problems people)
- product/project-based learning - Ind‘-‘S‘“‘Y
competencies and materials needed Practitioners (12
by the industry people)
- Industry-integrated learning model
- Practice Performance Test
Instrument
\_ N

i

Internal Obtaining input from experts regarding - Vocational
Validation the learning model and practical learning experts
performance test instruments so that (2 people
they are feasible to be applied at the - Industry
external  validation stage (model Practitioners
l ) testing). (2 peonle)

External Test and see the effectiveness of the - Pretest (32
Validation learning model in improving students' students)
work readiness. - Limited Test (20

students)
- Expanded Trial
(136 students)
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Fig. 2. Research and development procedures

The data collection methodologies employed in this study encompassed
both test-based and non-test-based approaches. Non-test methodologies
comprised interviews and questionnaires. The test-based methodology entailed
a practical performance examination. Interviews were conducted through

focused group discussions to glean insights into learning impediments,
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competencies, and the requisite product/project-oriented learning materials
essential for industry integration.

Table 1
The internal validation instrument grids
INO Criteria\ Assessment indicators "’(Commented [CA18]: In tables, font size 10. | have changed
1 Relevance The learning model is relevant to the learning objectives to be achieved
2 Necessity, The learning model is appropriate to the needs and characteristics of students. »»(r ed [CA19]: What is the name of the column?

3 Clarity The instructions and steps in the learning model are clearly presented and easy t “( Deleted: X
understand. ( Deleted: k%
4 Readability The language used in the learning model is easy to understand by students, ;“/Formatted: Highlight
teachers and industry practitioners. ‘»,,““N>Formatted: Highlight
5  Applicability The learning model can be applied in the context of classroom learning ( Formatted: Highlight
6  Effectiveness The learning model is effective in improving aspects of student competence
7  Suitability to the The learning model is in accordance with the applicable curriculum and is able to
curriculum support the achievement of basic competencies that have been determined
8  Industry The learning model encourages industry participation
participation

To see the feasibility of the learning model and practical performance
assessment instruments, validation and input from experts consisting of
vocational education/learning experts and industry practitioners are required.
Furthermore, the learning model and practical performance assessment
instruments resulting from internal validation are applied to the external
validation stage to determine the effectiveness of the learning model in
improving students' work readiness. The internal validation instrument grids for
experts and learning evaluation instruments can be seen in Table 1 and Table 2,

respectively.



Table 2
Learning evaluation instruments

Competencies Competency aspect
Attitude Thoroughness
Teamwork

Hard work and discipline
Creativity and innovation
Knowledge Technical knowledge
Material knowledge
Skills Mechanical skills
Information technology skills

The validity and reliability of the interview, questionnaire, and
performance test instruments were assessed through rigorous content validity
tests conducted by experts drawn from the realms of vocational learning and
industry. Specifically, these experts held positions as car service advisors,
ensuring a specialised understanding of the subject matter. Reliability testing,
on the other hand, was executed utilising the Cronbach’s alpha (o) test, a
renowned measure known for its ability to ascertain internal consistency
reliably. The outcomes consistently affirmed the instruments’ reliability. The
assessment instrument for the student practical performance test underwent
meticulous development, spearheaded by VHS Automotive Engineering
educators, automotive industry practitioners, and vocational learning authorities.
Drawing upon the seminal research titled “Development of an Industry-
Oriented Experiential Learning (EL+i) Model to Enhance Vocational High
School Students’ Job Readiness”, as delineated in Table 3, the instrument was
tailored to suit the exigencies of the study [55] |

Table 3
Categorisation of questionnaires and practical performance tests
Score Category
3.01-4.00 Very Effective
2.51-3.00 Effective

2.01-2.50 Less effective

-
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0-2.00 Ineffective

Quantitative data analysis served as the cornerstone for evaluating both the
model's feasibility questionnaire instrument and the practical performance
assessment instrument, alongside the subsequent analysis of the practical
performance test results. This analytical approach facilitated comprehensive

categorisation and interpretation of the amassed data.
Research Results
Needs Analysis

The needs analysis stage aims to investigate learning challenges, required
competencies, and the product or project-based learning materials necessary for
industry integration. Data analysis was conducted through focus group
discussions involving participants from vocational high school automotive
engineering teachers and automotive industry practitioners. The findings from
the needs analysis stage are presented in Table 4, Table 5, and Figure 3. The
results indicate that the current industry demands product and project-based
learning materials, specifically in the areas of electric vehicle modification, gas

and electric welding, and oven painting.

Table 4
Learning problems
No Indicators Vocational School Teachers Industry Practitioners
1. Learning Planning Teachers  plan  lessons in VHSs do not collaborate with
accordance with the instructions industry in lesson planning.
of related agencies; there is no
role for industry.
2. Learning During this time, the VHSs passively collaborate and
Implementation implementation of learning is cooperate with industry in the

done by teachers themselves; the implementation of learning.
role of industry is absent.
3. Evaluation of Learning ~ VHS-based evaluation; no VHS collaboration with industry is
industry role. limited to graduation competency
tests. Not implemented on every
competency indicator required by

P
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VHS.

4.  Graduate Quality The quality of graduates is not The quality of graduates depends
certified by the industry. on the results of the VHS process,
while industry contributes

minimally.

The analysis reveals significant deficiencies in the collaboration between
vocational high schools and industry in planning, implementation, evaluation,
and graduate quality. The curriculum is developed and implemented unilaterally
by vocational high schools without industry participation. Thus, industry
involvement is lacking. Evaluation is primarily managed by vocational high
schools, with industry participation limited to graduation competency tests,
resulting in graduates lacking industry certification. To address these issues, it is
recommended to establish partnerships between vocational high schools and
industry to co-develop curricula that integrate current industry standards and

practices.

Industry professionals should actively participate in teaching and provide
practical training, while continuous evaluation involving industry practitioners
should be implemented to ensure students meet the required competencies. In
addition, certification processes developed in collaboration with industry should
validate graduates' skills and knowledge, thereby improving their employability
and ensuring vocational education is aligned with current industry standards.

Industry practitioners work together with vocational high schools to play
an active role in the planning, implementation, evaluation, certification and
sustainability of vocational high school graduates to form competency

completeness that meets industry criteria.

Table 5
Competencies required by industry
Competencies Competency Aspect Description
Attitude Thoroughness Ability to perform work with detail and accuracy.
Teamwork Ability to work with others in a team, collaborate and

support each other to achieve common goals.




Hard Work and Ability to complete tasks in a timely manner and to a

Discipline high standard of quality.

Creativity and Innovation  Ability to think beyond predictions, seek new solutions,
or improve existing processes.

Knowledge Technical Knowledge Ability about the principles, concepts, and specific
details of a field of technology or science.

Material Knowledge Understanding of the types of materials, their properties,
processing methods and applications in technology, their
properties, optimal use, and ways of processing and
application in various contexts.

Skills Mechanical Skills Skills in maintenance and repair of work equipment and
field of work.

Information Technology Skills in using software and related technology that
Skills supports work processes in industry.

The listed competencies are comprehensive and encompass essential areas
for vocational students, particularly those specialising in electric vehicles.
Attitude-related competencies prepare students to work effectively and innovate
within  teams. Knowledge-based competencies provide the theoretical
foundation necessary for understanding and applying technical concepts. Skill-
related competencies ensure students can perform practical tasks and utilise
modern technologies proficiently. Integrating these competencies into
vocational education can significantly enhance students' readiness for the
workforce, especially in technical and rapidly advancing fields such as electric

vehicle technology.
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Internal Validation

The internal validation stage aims to determine feasibility and seek input
and suggestions from experts regarding the feasibility of practical performance
assessment models and instruments, which will be applied at the external
validation (trial) stage. Experts involved in the internal validation stage include:
(a) vocational learning lecturers with over 15 years of academic experience,
automotive competency certificates, and relevant work in automotive
engineering, and (b) industry practitioners with over 10 years of experience as
service advisors or workshop heads. The results of the internal validation
indicate that the practical performance assessment instrument aligns with the

measured competencies, rubric criteria, and scoring.

Regarding the industry-integrated i-SDPL learning model, the following

are key points generated from the internal validation stage: (a) i-SDPL
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emphasises collaboration between industry and educators at every stage of the
model. (b) Implementation of the model is feasible in both vocational schools
and industry, taking into account the availability of learning facilities and

infrastructure. (c) Evaluation occurs in the industry with graduation standards

aligned with industry needs. The revised i-SDPL learning model, incorporating -

feedback from the internal validation stage, is illustrated in Figure 4.

School Product/Project Teacher and

Planning industry
v practitioners

Industry |__| Implementation

v

. Inquiry and e
Development

v

Collaboration

v

Presentation

v

Evaluation

v

School - Reflection -
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The i-SDPL model contains stages that aim to shape the work readiness of -

the rest of the vocational school. (a) Product/project planning contains activities
aimed at establishing clear learning objectives, selecting appropriate
projects/products, and scheduling their implementation. (b) The implementation
stage contains student activities in implementing learning in accordance with

the learning plan. Teachers and industry practitioners ensure learning outcomes
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comply with industry standards. This phase is important for grounding

theoretical knowledge in practical application.

(c) The investigation and development stage encourages students to
complete learning tasks according to the knowledge and skills they have
acquired. (d) The collaboration stage is the stage where students interact directly
with industry practitioners to gain experience, knowledge and skills according
to the needs of the industrial world. (e) The presentation stage contains
activities to demonstrate the results of the problem solving process/tasks that
have been studied. Here communication will be formed and produce input from
other students, teachers and industry practitioners. (f) The evaluation stage
contains competency tests and feedback that are in line with industry standards.
(g) The final stage, reflection, allows teachers and industry practitioners to

assess learning outcomes and develop further strategies for developing student

competencies.
Table 4
Stages of Industry Integrated Self Design Project Learning Model (i-SDPL)
Model Stages Activities Time
Product/Project Industry Practitioner and Teacher together: Before learning
Planning Determine learning objectives
Determine the project or product that will be used for learning
Inform students about the work plan and schedule for learning
implementation
Divide the group
Implementation Students start practicing and working according to the projects According to
planned by teachers and industry practitioners industry
Industry Practitioners and Teachers together provide guidance to Standards
students when needed
Inquiry and  Students complete a project/product

Development Apply the attitudes, knowledge and skills gained from learning

Industry Practitioners and Teachers together provide guidance to
students when needed

Collaboration Students interact with industry practitioners who are experienced

in completing projects / products
Presentation Students present the results of the project / product that is done 10 minutes/group
Evaluation Teachers and industry practitioners evaluate student progress ona As per industry

regular basis standard

P
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Teachers or industry practitioners conduct competency tests

Teachers and industry practitioners summarise and provide
feedback to students

Reflection Teachers and industry practitioners reflect on learning outcomes At the end of the
and plan steps for student competency development. lesson

External Validation

The external validation stage is divided into two: limited trial and extended
trial stages. The purpose of external validation is to determine the effectiveness

of the i-SDPL model in improving the work readiness of vocational students.

External validation activities began with a pretest involving 32 students of VHS
Muhammadiyah 2 Tempel. The subject matter tested was welding with a
motorcycle chain cover project. The limited trial was conducted at VHS
Muhammadiyah 1 Salam Magelang involving 20 students who studied welding
with a toolbox project. Meanwhile, the extended trial was conducted at SMK
Muhammadiyah 1 Salam and SMK Muhammadiyah Pakem, involving 136

students from the Automotive Engineering Department.

The analysis of the table indicates significant improvements across various
categories attitude, knowledge, and skills from pretest to posttest. In the attitude
category, there was a notable increase in creativity and innovation, with scores
rising from 1.4 in the pretest to 3.6 in the posttest. Although some categories,
such as conscientiousness and hard work and discipline, experienced a decline
during the trials stage, both showed significant improvement in the posttest. The
knowledge category also demonstrated a positive upward trend, with material
knowledge increasing from 1.6 in the pretest to 3.6 in the posttest. Similarly, the
skills category exhibited growth, with information technology skills improving

from 1.4 in the pretest to 3.4 in the posttest.

Overall, these results suggest that the implemented programme or
intervention was successful in enhancing participants' attitudes, knowledge, and
skills, despite some fluctuations during the trials stage. This indicates that,

despite initial challenges, participants were able to overcome and significantly
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improve their abilities through the learning process or intervention conducted.

The results of the external validation stage can be seen in Figure 5.

Comparison of Average Scores of External Validation

Stage
4
35 34 36 36 54 a4
3 ! 31 3,2 32 ’ ’
25
; 28 22 24 22 24 24, 24
15 l"g“ﬁi-c/ W \
' ' Y ' 4
1 12
05
Thoroughness Teamwork  Hard Work Creativity and Technical Material Mechanical Information
and Discipline Innovation =~ Knowledge Knowledge Skills Technology
Skills
ATTITUDE KNOWLEDGE SKILLS
PreTest Limited trial Extended trial

Fig. 5. Comparison of average scores of external validation stage

Results and Discussion

The Industry Integrated Self Design Project Learning (i-SDPL) Model,

derived from the Project-Based Learning (PjBL) framework, emphasises the

development of student competencies through direct engagement with industry-

related projects and products [45, 56, 57]. This model integrates theoretical and -

practical learning, fostering a holistic development of attitudes, knowledge, and

skills. Key characteristics of the i-SDPL model include its collaborative -

approach, where educators and industry practitioners work together to guide
students. The curriculum is aligned with industry standards, ensuring that the
competencies students acquire are relevant and up-to-date with current
industrial demands. Furthermore, the model includes rigorous stages of
implementation and evaluation, conducted within industrial settings, which

immerse students in real-world work environments. This not only bridges the
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gap between classroom learning and industry practice but also facilitates a

smoother transition for students into the workforce.

In the i-SDPL learning model, the integration of project- and product- -

based learning with industry standards is pivotal in shaping student
competencies to meet industry needs. By working on real-life industry projects,
students gain practical experience and develop skills that are directly applicable
in their future careers. This experiential learning approach not only enhances
technical proficiency but also fosters critical thinking, problem-solving, and
collaboration skills. Exposure to the industrial climate plays a crucial role in
preparing students for professional environments by enhancing their
understanding of industrial processes and work culture. This comprehensive
exposure helps in developing the character and work readiness of vocational

high school (VHS) students, making them more adaptable and capable of

meeting the challenges of the modern industrial landscape [58, 59, 60]. The i- -

SDPL model, therefore, represents a significant advancement in vocational

education by ensuring that students are not only academically proficient but also

industry-ready.

The i-SDPL learning model has been demonstrated to be highly effective -

in enhancing work readiness across various dimensions, including attitudes,

knowledge, and skills. This model significantly improves competence in the

attitude of accuracy. Project-based learning, a core component of the i-SDPL -

model, emphasises the final product's quality. To achieve a high-quality
product, students must meticulously attend to every detail and ensure that each
step is executed carefully, thereby consistently developing a thoroughness
attitude [61, 62]. Additionally, the i-SDPL learning model is an effective

method for fostering competence in teamwork attitudes. Student
collaboration/cooperation in producing products/projects forms students'

competence in discussing and providing different knowledge [63, 64].
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The competency of hard work and discipline refers to a person's ability to

complete tasks on time with high quality standards. Through the application of

the i-SDPL learning model by producing projects or products, students can -

create work that meets industry standards, which emphasise completeness,

efficiency and perfection. With the consistent application of i-SDPL, an optimal -

attitude of hard work and discipline will be formed [65, 66, 67]. The next -

attitude competency is creativity and innovation. The application of i-SDPL will

strengthen students' creativity and innovation attitude. In the process of making
products, students repeatedly receive feedback/direction from industry
practitioners and teachers. The process encourages students to always innovate,

looking for new ways to improve the quality of the products they produce, so

that their competencies in creativity and innovation develop progressively [68, -

69, 70].
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= ( Deleted:

+

—

»(Deleted:

N

{Deleted:

h ( Deleted:

“‘(Deleted:

o ( Deleted:

+ oo

»(Deleted:

S

_/\

.

aspects from students, teachers, and industries involved in the learning process.

The i-SDPL learning model stimulates students to understand and apply -

concepts and theories in product manufacturing. Through the i-SDPL learning -

model, students more easily understand the relevance and importance of
technical knowledge in practical applications. Not only that, but this model also
facilitates students to directly experience the process and challenges of
completing a project or product. These activities encourage students to develop

Furthermore, the i-SDPL learning model enhances students' material knowledge

competency. The industry-integrated approach of i+SDPL emphasises that
application in completing projects or products will shape students' attitudes,
knowledge and work skills. Students can observe how material theories and
concepts are applied in real situations of making projects or products. The
industry-based product-based learning model provides a deep understanding of

the use and processing of materials in a practical context [73, 74, 75].
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Mechanical skills competency refers to a person's practical ability to

understand, maintain, repair and operate equipment and machine components.

The i-SDPL learning model is developed in accordance with industry needs and - (Deleted: +

standardisation. Through the application of the model, students get the
opportunity to apply mechanical theories and concepts in making projects or
products. Working according to industry standards, students are able to

understand how mechanical principles apply in a real industrial context [76, 77, - (Deleted:s
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78, 79). The project-based learning model integrated with industry can improve (peleted: 7
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the competence of information technology skills. Through the completion of
industry-standard projects or products, students have the opportunity to interact

with a variety of tools, platforms and information technologies commonly used

in the industrial world [79, 80, 81, 82]. These learning activities equip students -~ (Deleted:s
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with practical and technical skills in operating, maintaining and utilising various " (pefeted: 0
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Conclusion

The i-SDPL learning model is an innovative approach derived from the (Deleted: +

Project-Based Learning (PjBL) framework. This model's development stems

from a comprehensive needs analysis and feedback from industry experts and

practitioners. The distinguishing feature of the i-SDPL model is the integration (Deleted: +

of industry involvement at every stage of the learning process, including

preparation, implementation, and evaluation. Moreover, the i-SDPL model is/,,./@e'etedH
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high schools (VHS) and industry settings. The industry component is designed

to acquaint students with the professional work environment at an early stage.

mechanism to update and expand their knowledge in line with current industry

advancements.
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Abstract. Introduction. In 2023, graduates of Vocational High Schools (VHS) in Indonesia
are still one of the highest contributors to the unemployment rate. This continuing problem is
caused by the inadequate work readiness of VHS students. The main problem lies in the
current educational approach which is still limited to vocational schools and less integrated
with industry needs. Aim. The purpose of this study is to develop a product-based learning
model that is aligned with industry needs and evaluate its effectiveness in improving the
work readiness of vocational students. Methodology and research methods. This research was
carried out in the stages of needs analysis, internal validation, and external validation. Data
collection techniques consisted of test and non-test methods, using instruments such as
interviews, questionnaires, and practical performance tests. Results and scientific novelty.
The collected data were analysed descriptively and the results were interpreted using
categorisation criteria. The findings show that the industry-integrated Self-Design Project
Learning (i-SDPL) learning model and performance test measurement tools are very effective
in the context of vocational education. Specifically, the i-SDPL learning model significantly
enhanced students’ work readiness, with average scores of 3.3 for attitude competency and
3.4 for both knowledge and skill competencies. The scientific novelty of the Self-Design
Project Learning (SDPL) learning model lies in the integration of industry needs that enable
students to develop competencies. Students are designed to carry out projects independently,
thus fostering a deeper understanding of industry-relevant skills and knowledge. Practical
significance. The implementation of the i-SDPL model is expected to encourage greater
industry recognition of the competencies developed by VHS graduates and further strengthen
the partnership pattern between VHS and industry.

Keywords: integrated industry, self-design project learning (i-SDPL), vocational students, job
readiness
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Annomayus. Beedenue. B 2023 romy BBIIYCKHUKH HPO(ECCHOHAIBHO-TEXHUUECKUX
yuwmiy (VHS) B MupgoHesuu mno-npexxHeMmy SBISIOTCS OJHUM M3 CaMbIX BBICOKHX
HUCTOYHUKOB Oe3paboTuibl. OTa CcoXpaHsAoIascs MpoOleMa BbI3BaHA HEJOCTATOUHOM
TOTOBHOCTBIO cTyaeHToB VHS k paGore. OcHOBHas mpobieMa 3aKiIodyaeTcs B HBEIHEITHEM
00pa3oBaTeIbHOM MMOAXO/C, KOTOPBI MO-MPEKHEMY OrpaHHYeH MPOodecCHOHaTbHBIMU
y4eOHBIMI 3aBEJICHUSMH ¥ B MEHBIICH CTENEHH WHTETPUPOBAH C IOTPEOHOCTIMH
MPOMBILUIEHHOCTH. [Jens. 1lenbr0 AaHHOTO HCCICIOBAHUS SIBISETCS Pa3pabdOTKa MOJIETH
o0ydJeHHns, OCHOBaHHOI Ha INPOXYKTE, KOTOpask COOTBETCTBYET IOTPEOHOCTAM OTpaciu, W
OolUeHKAa e¢ O(Q(EKTHBHOCTH B TMOBBILCHUM TOTOBHOCTH K paboTe CTYACHTOB
MpoeCCHOHATIBHBIX YUYEOHBIX 3aBefCHUH. Memoodonoeus u memoowsl ucciedosanus. Jlannoe
HCCIICOBaHHE MPOBOIIOCH HA JTalax aHalli3a MOTpeOHOCTeH, BHYTPEHHEH M BHELIHEH
BaJMIalMU. MeTosbl cOopa aHHBIX BKIFOYANH B Ce0sl TECTOBBIC U HEIPOBEPEHHBIC METOIbI
C HMCIHOJIb30BAHUEM TAKHX WHCTPYMEHTOB, KaK MHTCPBBbIO, aHKETHPOBAaHHE M MPAKTHICCKHE
TecTsl 3(GEKTUBHOCTH. Pesyivmamsl u Hayunas Housna. CoOpaHHBIC IaHHBIC OBUIH
MPOAaHAJIM3UPOBAHEI OIMCATENBHO, a PE3yJbTAaThl MHTEPIPETHPOBAHBI C HCIONB30BaHHEM
KpUTepHeB KaTeropusaiuu. [loyuyeHHbIe pe3yIbTaThl TOKA3bIBAIOT, YTO MOJENb O0YUYCHUS i-
SDPL u MHCTpyMEHTBHI M3MEpEHUs PE3yJbTaTOB TECTOB OUeHb 3()(MEKTHUBHBI B KOHTEKCTE
npodeccuoHanbHOro 00pazoBanus. B dactHocTH, Moaenb oOydenus i-SDPL 3HauuTensHO
MOBBICHJIA TOTOBHOCTB CTY/ICHTOB K pa0oTe: CpeaHUi 0aJlT 3a OTHOIIECHUE K paboTe COCTaBHII
3,3 Oamna, a 3a 3HaHMS M HaBbIKU - 3,4 Oamwia. Hayunas noeusna monenu OOyUYCHUS
camocCTosATeIbHOMY TpoektupoBanuio (SDPL) 3akimodaeTcs B HHTETpAllMM OTPACIEBBIX
NOTPEeOHOCTEH, KOTOpbIE MO3BOJSIOT CTYACHTaM pa3BUBAaTh KoMmeTeHUuH. CTyAeHTbI
pa3pabaThIBAIOTCS UL CAMOCTOSTEIBHOTO BHIIIOIHEHUS IIPOEKTOB, YTO CIIOCOOCTBYET Ooiiee
ryOOKOMY TOHUMAHUIO HABBIKOB M 3HAHUI, MMEIOIUX OTHOLICHWE K OTPACiH.
Ipakmuueckas 3nauumocms. QOxupmaercsi, uYTo BHexpenue wonenu i-SDPL  Oyner
crocoOcTBOBaTh 00Jiee LIMPOKOMY NPH3HAHUIO OTPACIbI0 KOMIETEHIMH, MPHOOPETESHHBIX
BbimyckHUKamMu VHS, 1 nanpHeliieMy ykperieHHIo NapTHEPCKUX OTHOIeHUH Mexay VHS
U TIPOMBIIIIEHHOCTBIO.

Knrouegvle cnosa: VHTErpUPOBaHHAS MHILYCTPUSL, CAMOCTOSITENILHOE MIPOSKTHOE 00ydeHue (i-
SDPL), crynentsi-npodeccronanbl, TOTOBHOCTh K paboTte

Bnazooapnocmu. Aptopsl OnaromapsaT YHuBepcuteT Axmana JlaxiaHa 3a MOJICPIKKY
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Introduction

The Fourth Industrial Revolution, known as Industry 4.0, has brought
about major changes in various sectors, including the world of work. In this era,
the skills required are no longer limited to technical abilities, but also include
soft skills such as critical thinking, creativity, and the ability to collaborate [1,
2]. Vocational high schools (VHSs) in Indonesia aim to produce a workforce
that is competent and ready to face the world of work [3, 4, 5]. Therefore,
adjustments are needed in the curriculum, learning methods, and competency
standards to suit industry needs. However, there is still a gap between the world
of education and the world of work, which causes VHS graduates to not be fully

prepared to face challenges in the industry.

The industry-integrated Self-Design Project Learning (i-SDPL) model is
emerging as a potential solution to address these challenges. The i-SDPL model
is an extension of the existing SDPL model and emphasises the active
involvement of students in designing and implementing relevant projects in
learning. The main difference with the current SDPL model is that i-SDPL
emphasises the active involvement of students in designing and implementing
industry-relevant projects [6, 7]. In this model, students not only learn about
theoretical concepts, but also apply their knowledge in real situations. Thus,
students can develop technical skills and soft skills that are highly needed in the
world of work [1, 8]. One of the advantages of i-SDPL is its ability to provide a



more in-depth and contextualised learning experience for students. In their self-
designed projects, students have to interact with various stakeholders, including
teachers, industry professionals and peers [9, 10]. These interactions not only
enrich their learning experience, but also help students build professional
networks that can be useful in the future. In addition, students also learn to work

in teams, resolve conflicts, and manage time effectively.

Integration with industry in SDPL provides opportunities for students to
access the latest technology and practical knowledge that is not always available
in an academic environment [11, 12]. Through collaboration with industry,
students can keep up with the latest trends, understand market needs, and
prepare themselves for upcoming challenges [13, 14]. This is especially
important given the rapid changes in technology and the need for a flexible and
adaptive workforce. Industry also benefits by being involved in the education
process, such as identifying potential workforce candidates and contributing to

the development of relevant curricula.

The perceptions of stakeholders, including students, teachers and industry,
will be the main focus in assessing the success of this learning model. Students
are expected to provide feedback on their learning experience, mastery of
technical and soft skills, and the relevance of the project to industry needs.
Teachers will provide perspectives on implementation challenges, benefits for
improving the quality of learning, and the impact on teaching methods applied
in the classroom. Meanwhile, the industry will assess students’ work readiness,
identify skills gaps, and provide recommendations to enhance the integration of
SDPL with evolving industry demands.

In addition, this research will also assess how SDPL can be adapted and
implemented in different contexts. Given the diversity of VHSs in Indonesia, it
is important to understand the factors that may influence the successful

implementation of this model, such as support from school management,



availability of resources, and linkages with industry. This study will explore
various strategies that can be used to overcome these challenges, as well as
evaluate how this model can be integrated with existing educational

programmes.

With the growing need for a ready and competent workforce, it is
important to evaluate and update existing learning approaches. Industry-
integrated SDPL (i-SDPL) offers an attractive model to improve the work
readiness of vocational students [15]. The i-SDPL model emphasises student
independence in designing and implementing industry-based projects, with
direct integration in every stage of learning to improve work readiness. Its
advantages lie in active industry involvement, real product-based learning, and
holistic strengthening of technical competence and soft skills compared to

conventional methods.

The performance of the i-SDPL model is evaluated based on three primary
competency aspects, each with clear indicators and criteria: (a) Attitude. This is
assessed through rigour, teamwork, diligence, discipline, as well as creativity
and innovation, which reflect students’ preparedness for a real work
environment. (b) Knowledge. This is measured by the technical understanding
and material knowledge required by the industry, ensuring that students master
both the theory and its practical applications. (c) Skills. This encompasses
mechanical and information technology skills, which are fundamental to
industrial practice and the utilisation of modern technology [16, 17].

Overall, this research aims to provide a comprehensive insight into the
development of an industry-integrated Self-Design Project Learning Model in
VHS. By examining various aspects of this model, it is hoped that ways can be
found to improve its effectiveness and provide maximum benefits for students.

The results of this research are not only relevant for VHSs in Indonesia, but can



also serve as a reference for vocational education institutions in other countries
facing similar challenges.
Literature Review

Vocational High Schools (VHS) serve as educational institutions designed
to prepare graduates for immediate entry into the workforce in their respective
fields of expertise [18, 19]. VHS play a crucial role in meeting the labor
demands of various industrial sectors. Consequently, the quality of VHS
graduates directly impacts industrial productivity. |According to S. Sukardi, W.
Wildan, A. Subhani [15] and V. R. Palilingan, R. R. Oroh, M. S. S. Tumanduk
et al. [20], ”Well—prepared VHS graduates can seamlessly transition into the

workforce, contributing effectively to their respective industries and enhancing

overall productivity.

However, data from the Central Bureau of Statistics indicate that VHS
graduates constitute the highest proportion of unemployed individuals,
accounting for 9.6% of the total unemployment rate [21]. This high
unemployment rate among VHS graduates can be attributed to several factors,
with the primary issue being their level of job readiness [22]. Many graduates
lack the necessary skills and practical experience demanded by employers,
leading to a significant gap between education and employment. S. A.
Rodzalan, N. N. Mohd Noor, N. H. Abdullah et al. and W. Schulz, H. Solga, R.
Pollak stated that addressing this issue requires a comprehensive approach to
improve the vocational training curriculum, incorporate industry-specific skills,
and provide real-world experience to enhance the employability of VHS
graduates [23, 24].

In the study conducted by A. Prianto, W. Winardi, U. N. Qomariyah, it is
established that the readiness to enter the workforce among graduates of VHS is
formed through a comprehensive learning process that includes theoretical

instruction, practical training, and industry exposure [25]. Vocational high
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schools have been progressively enhancing the quality of their education by
integrating advanced educational methods and updating their curricula to meet
the evolving demands of the job market [25, 26]. These efforts encompass a
variety of initiatives, including the adoption of modern teaching techniques, the
improvement of learning facilities, and the use of technology-enhanced learning
tools. Despite these advancements, the issue of high unemployment rates among
VHS graduates remains a significant challenge, requiring further strategic

interventions.

A critical component of addressing this challenge is the establishment of
robust partnerships between vocational high schools and industries [27]. D.
W .Drewery, T. J. Pretti, D. Church noted that such collaborations are essential
for aligning the educational outcomes of VHS students with the specific skills,
knowledge, and attitudes required by employers [28]. By engaging directly with
industries, vocational schools can ensure that their curricula are not only
relevant but also forward-looking, preparing students for current and future job
market demands [29, 30]. These partnerships facilitate the exchange of valuable
insights and allow for the adaptation of teaching methodologies to better meet
industry standards. As pointed out by D. Borah, K. Malik, S. Massini and L.
Underdahl, P. Akojie, M. Agustin Magabo et al., industry involvement in the
education process can provide students with practical experience and real-world

exposure, further enhancing their readiness for employment [31, 32].

I. Garcia-Martinez, M. Montenegro-Rueda, E. Molina-Fernandez et al. and
S. U. Nsanzumuhire, W. Groot reported that a systematic approach is required
to effectively implement these industry-school collaborations [33, 34]. This
includes conducting comprehensive needs analyses to identify the specific
competencies demanded by various sectors, developing detailed task
descriptions that outline the expected job roles, and establishing clear

competency standards that serve as benchmarks for student performance.



Additionally, creating rigorous assessment procedures is crucial for evaluating
whether students have acquired the necessary skills and knowledge. These
assessments should be designed in consultation with industry experts to ensure
their relevance and accuracy. Through these collaborative efforts, vocational
high schools can produce graduates who are not only academically proficient
but also possess the practical capabilities and professional attitudes required to

thrive in the workforce [35, 36].

S. McGrath, S. Yamada [37], P. S. Rebia, Suharno, A. G. Tamrin et al.
[38] and D. Rachmawati, S. Suharno, R. Roemintoyo [39] highlighted the
pivotal factor contributing to the effective cultivation of work readiness among
graduates of VHS, which resides in the proactive engagement of the industry in
establishing competency benchmarks for VHS graduates, encompassing
attitudes, knowledge, and skills. The main criterion for the implementation of
VHS is the formation of competencies with standardisation in accordance with
the needs of the world of work. L. Jie, T. Choicharoen, S. Juithong identified
Self-Design Project Learning (SDPL) as a pedagogical methodology garnering
increasing attention in vocational education [40]. SDPL stands out as a
pedagogical model deemed suitable for adoption within vocational education
settings. The fundamental aim of the SDPL framework is to align the caliber of
vocational graduates with industry exigencies [41, 42]. SDPL is characterised
by students acquiring proficiency in attitude, knowledge, and work skills
through their engagement with products or projects. Much of the research
conducted by F. N. Fauziah, K. Saddhono, E. Suryanto [43], N. B. Muliawan, I.
A. Sulistijono [44], I. Tejawiani, I. Lastriyani, L. Lidiawati et al. [45] and M. A.
Almulla [46] has focused on identifying the SDPL framework comprises seven
distinct stages, namely: (a) Product/Project Planning; (b) Implementation; (c)
Inquiry and Development; (d) Collaboration; (e¢) Evaluation; (f) Presentation;

and (g) Reflection.
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Fig. 1. Stages of the Self-Design Project Learning (SDPL) model

The i-SDPL (Integrated Project-Based Learning) model represents a
refinement of traditional Project-Based Learning (PjBL), aimed at addressing
the inherent limitations observed in the standard SDPL approach. Recent
scholarly investigations, as documented by R. Zhang, J. Shi, J. Zhang [47], V.
L. Hariyanto, R. Hidayah, G. N. 1. Putra Pratama et al. [48], and P. Nilsook, P.
Chatwattana, T. Seechaliao [49], have underscored deficiencies primarily
pertaining to collaborative dynamics and the degree of industrial engagement
within the educational milieu. These shortcomings have prompted a concerted
effort to reconceptualise the SDPL framework, thereby fostering a more

symbiotic relationship between academia and industry.

The integration of i-SDPL with industrial imperatives is multifaceted,
encompassing several key facets. Firstly, it necessitates the alignment of
educational objectives with the dynamic demands of contemporary industries.
This alignment ensures that curricular content is not only relevant but also

responsive to the evolving needs of the professional landscape. Secondly, the



collaborative partnership between educators and industry stakeholders assumes
paramount significance. By fostering close ties between these two spheres, i-
SDPL endeavours to bridge the gap between theoretical knowledge and
practical application, thereby imbuing students with a holistic understanding of
their chosen vocation. Finally, the utilisation of industrial infrastructure serves
to immerse students in an authentic work environment, thereby providing

firsthand exposure to the challenges and nuances of their respective industries.

Ultimately, the overarching goal of integrating the i-SDPL model with
industry is to enhance the vocational preparedness of students enrolled in
Vocational High Schools (VHS) while simultaneously mitigating the incidence
of post-graduation unemployment. Through a synergistic blend of academic
rigor and real-world applicability, i-SDPL seeks to empower students with the
requisite skills and competencies to thrive in an increasingly competitive job
market. Moreover, by fostering a culture of collaboration and partnership
between academia and industry, i-SDPL not only serves the immediate interests
of students but also contributes to the broader socio-economic development of

the communities it serves [50, 51, 52, 53].
Methodology, Materials and Methods

This study employed J. D. Richey’s and R. C. Klein’s research and
development design, comprising three distinct stages of inquiry [54]. The stages
of the research and development of the integrated industry Self-Design Project
Learning model are divided into 3 stages. These stages are needs analysis,
internal validation and external validation. The needs analysis stage aims to
explore information about the condition of learning in VHS, what aspects of
competence are needed by the industry and VHS and what materials are
currently needed by the industry and can be integrated with a product / project-
based learning model. This stage involves 10 teachers and 12 industry

practitioners to ensure that learning needs are accurately identified and aligned



with industry requirements.

The Internal Validation stage aims to obtain feedback from experts to
ensure that the learning model and Practical Performance Test instruments are
suitable for application in the External Validation stage. This stage involves 2
vocational education experts and 2 industry practitioners who assess the
feasibility of the developed models and instruments. Their input is used to
refine and adjust the models before wider testing. The External Validation stage
focuses on evaluating the effectiveness of the learning model in enhancing
students' work readiness. This process involves a series of tests and trials,
beginning with a pretest involving 32 students, followed by a limited test with
20 students, and culminating in a broader trial with 136 students. This phased
approach allows for a thorough evaluation of the learning model, from small
groups to larger cohorts, ensuring its effectiveness and reliability in an
educational setting. The sequential progression of these research stages is

illustrated in Figure 2.
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Fig. 2. Research and development procedures

The data collection methodologies employed in this study encompassed
both test-based and non-test-based approaches. Non-test methodologies
comprised interviews and questionnaires. The test-based methodology entailed
a practical performance examination. Interviews were conducted through
focused group discussions to glean insights into learning impediments,
competencies, and the requisite product/project-oriented learning materials

essential for industry integration.



Table 1

The internal validation instrument grids

No Criteria Assessment indicators
1 Relevance The learning model is relevant to the learning objectives to be achieved
2 Necessity The learning model is appropriate to the needs and characteristics of students.
Clarity The instructions and steps in the learning model are clearly presented and easy to
understand.
4 Readability The language used in the learning model is easy to understand by students,
teachers and industry practitioners.
5 Applicability The learning model can be applied in the context of classroom learning
6  Effectiveness The learning model is effective in improving aspects of student competence
7  Suitability to the The learning model is in accordance with the applicable curriculum and is able to
curriculum support the achievement of basic competencies that have been determined
8  Industry The learning model encourages industry participation
participation

To see the feasibility of the learning model and practical performance
assessment instruments, validation and input from experts consisting of
vocational education/learning experts and industry practitioners are required.
Furthermore, the learning model and practical performance assessment
instruments resulting from internal validation are applied to the external
validation stage to determine the effectiveness of the learning model in
improving students' work readiness. The internal validation instrument grids for

experts and learning evaluation instruments can be seen in Table 1 and Table 2,

respectively.
Table 2
Learning evaluation instruments
Competencies Competency aspect
Attitude Thoroughness
Teamwork

Hard work and discipline

Creativity and innovation
Knowledge Technical knowledge

Material knowledge
Skills Mechanical skills

Information technology skills




The wvalidity and reliability of the interview, questionnaire, and
performance test instruments were assessed through rigorous content validity
tests conducted by experts drawn from the realms of vocational learning and
industry. Specifically, these experts held positions as car service advisors,
ensuring a specialised understanding of the subject matter. Reliability testing,
on the other hand, was executed utilising the Cronbach’s alpha (o) test, a
renowned measure known for its ability to ascertain internal consistency
reliably. The outcomes consistently affirmed the instruments’ reliability. The
assessment instrument for the student practical performance test underwent
meticulous development, spearheaded by VHS Automotive Engineering
educators, automotive industry practitioners, and vocational learning authorities.
Drawing upon the seminal research titled “Development of an Industry-
Oriented Experiential Learning (EL+i) Model to Enhance Vocational High
School Students’ Job Readiness”, as delineated in Table 3, the instrument was

tailored to suit the exigencies of the study [55] .

Table 3
Categorisation of questionnaires and practical performance tests
Score Category
3.01-4.00 Very Effective
2.51-3.00 Effective
2.01-2.50 Less effective
0-2.00 Ineffective

Quantitative data analysis served as the cornerstone for evaluating both the
model's feasibility questionnaire instrument and the practical performance
assessment instrument, alongside the subsequent analysis of the practical
performance test results. This analytical approach facilitated comprehensive

categorisation and interpretation of the amassed data.



Research Results
Needs Analysis

The needs analysis stage aims to investigate learning challenges, required
competencies, and the product or project-based learning materials necessary for
industry integration. Data analysis was conducted through focus group
discussions involving participants from vocational high school automotive
engineering teachers and automotive industry practitioners. The findings from
the needs analysis stage are presented in Table 4, Table 5, and Figure 3. The
results indicate that the current industry demands product and project-based
learning materials, specifically in the areas of electric vehicle modification, gas

and electric welding, and oven painting.

Table 4
Learning problems
No Indicators Vocational School Teachers Industry Practitioners
1. Learning Planning Teachers plan lessons in VHSs do not collaborate with
accordance with the instructions industry in lesson planning.
of related agencies; there is no
role for industry.
2. Learning During this time, the VHSs passively collaborate and
Implementation implementation of learning is cooperate with industry in the
done by teachers themselves; the implementation of learning.
role of industry is absent.
3. Evaluation of Learning VHS-based evaluation; no VHS collaboration with industry is
industry role. limited to graduation competency

tests. Not implemented on every
competency indicator required by

VHS.
4. Graduate Quality The quality of graduates is not The quality of graduates depends
certified by the industry. on the results of the VHS process,
while industry contributes
minimally.

The analysis reveals significant deficiencies in the collaboration between
vocational high schools and industry in planning, implementation, evaluation,
and graduate quality. The curriculum is developed and implemented unilaterally

by vocational high schools without industry participation. Thus, industry



involvement is lacking. Evaluation is primarily managed by vocational high
schools, with industry participation limited to graduation competency tests,
resulting in graduates lacking industry certification. To address these issues, it is
recommended to establish partnerships between vocational high schools and
industry to co-develop curricula that integrate current industry standards and

practices.

Industry professionals should actively participate in teaching and provide
practical training, while continuous evaluation involving industry practitioners
should be implemented to ensure students meet the required competencies. In
addition, certification processes developed in collaboration with industry should
validate graduates’ skills and knowledge, thereby improving their employability
and ensuring vocational education is aligned with current industry standards.

Industry practitioners work together with vocational high schools to play
an active role in the planning, implementation, evaluation, certification and
sustainability of vocational high school graduates to form competency

completeness that meets industry criteria.

Table 5
Competencies required by industry
Competencies Competency aspect Description
Attitude Thoroughness Ability to perform work with detail and accuracy.
Teamwork Ability to work with others in a team, collaborate and
support each other to achieve common goals.
Hard Work and Ability to complete tasks in a timely manner and to a

Discipline high standard of quality.

Creativity and Innovation ~ Ability to think beyond predictions, seek new solutions,
or improve existing processes.

Knowledge Technical Knowledge Ability about the principles, concepts, and specific
details of a field of technology or science.

Material Knowledge Understanding of the types of materials, their properties,
processing methods and applications in technology, their
properties, optimal use, and ways of processing and
application in various contexts.

Skills Mechanical Skills Skills in maintenance and repair of work equipment and
field of work.

Information Technology Skills in using software and related technology that




Skills supports work processes in industry.

The listed competencies are comprehensive and encompass essential areas
for vocational students, particularly those specialising in electric vehicles.
Attitude-related competencies prepare students to work effectively and innovate
within teams. Knowledge-based competencies provide the theoretical
foundation necessary for understanding and applying technical concepts. Skill-
related competencies ensure students can perform practical tasks and utilise
modern technologies proficiently. Integrating these competencies into
vocational education can significantly enhance students’ readiness for the
workforce, especially in technical and rapidly advancing fields such as electric

vehicle technology.,

Teacher

Product/Project
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Fig. 3. i-SDPL Learning model from needs analysis (conceptual)
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Internal Validation

The internal validation stage aims to determine feasibility and seek input
and suggestions from experts regarding the feasibility of practical performance
assessment models and instruments, which will be applied at the external
validation (trial) stage. Experts involved in the internal validation stage include:
(a) vocational learning lecturers with over 15 years of academic experience,
automotive competency certificates, and relevant work in automotive
engineering, and (b) industry practitioners with over 10 years of experience as
service advisors or workshop heads. The results of the internal validation
indicate that the practical performance assessment instrument aligns with the

measured competencies, rubric criteria, and scoring.

Regarding the industry-integrated i-SDPL learning model, the following
key points are generated from the internal validation stage: (a) i-SDPL
emphasises collaboration between industry and educators at every stage of the
model; (b) implementation of the model is feasible in both vocational schools
and industry, taking into account the availability of learning facilities and
infrastructure; (c) evaluation occurs in the industry with graduation standards
aligned with industry needs. The revised i-SDPL learning model, incorporating

feedback from the internal validation stage, is illustrated in Figure 4.
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[The i-SDPL model consists of stages that aim to shape the work readiness

of the rest of the vocational school:

.The product/project planning contains activities aimed at establishing
clear learning objectives, selecting appropriate projects/products, and

scheduling their implementation. |
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Table 4
Stages of industry integrated Self-Design Project Learning model (i-SDPL)
Model stages Activities Time
Product/Project Industry Practitioner and Teacher together: Before learning
Planning Determine learning objectives

Determine the project or product that will be used for learning

Inform students about the work plan and schedule for learning

implementation
Divide the group

Implementation Students start practicing and working according to the projects According to
planned by teachers and industry practitioners industry

Industry Practitioners and Teachers together provide guidance to standards
students when needed

Inquiry and  Students complete a project/product

Development Apply the attitudes, knowledge and skills gained from learning

Industry Practitioners and Teachers together provide guidance to
students when needed

Collaboration Students interact with industry practitioners who are experienced
in completing projects / products




Presentation Students present the results of the project / product that is done 10 minutes/group

Evaluation Teachers and industry practitioners evaluate student progress ona As per industry
regular basis standard

Teachers or industry practitioners conduct competency tests

Teachers and industry practitioners summarise and provide
feedback to students

Reflection Teachers and industry practitioners reflect on learning outcomes At the end of the
and plan steps for student competency development. lesson

External Validation

The external validation stage is divided into two: limited trial and extended
trial stages. The purpose of external validation is to determine the effectiveness
of the i-SDPL model in improving the work readiness of vocational students.
External validation activities began with a pretest involving 32 students of VHS
Muhammadiyah 2 Tempel. The subject matter tested was welding with a
motorcycle chain cover project. The limited trial was conducted at VHS
Muhammadiyah 1 Salam Magelang involving 20 students who studied welding
with a toolbox project. Meanwhile, the extended trial was conducted at SMK
Muhammadiyah 1 Salam and SMK Muhammadiyah Pakem, involving 136

students from the Automotive Engineering Department.

The analysis of the table indicates significant improvements across various
categories attitude, knowledge, and skills from pretest to posttest. In the attitude
category, there was a notable increase in creativity and innovation, with scores
rising from 1.4 in the pretest to 3.6 in the posttest. Although some categories,
such as conscientiousness and hard work and discipline, experienced a decline
during the trials stage, both showed significant improvement in the posttest. The
knowledge category also demonstrated a positive upward trend, with material
knowledge increasing from 1.6 in the pretest to 3.6 in the posttest. Similarly, the
skills category exhibited growth, with information technology skills improving

from 1.4 in the pretest to 3.4 in the posttest.

Overall, these results suggest that the implemented programme or

intervention was successful in enhancing participants’ attitudes, knowledge, and



skills, despite some fluctuations during the trials stage. This indicates that,
despite initial challenges, participants were able to overcome and significantly
improve their abilities through the learning process or intervention conducted.

The results of the external validation stage can be seen in Figure 5.

Comparison of Average Scores of External Validation
Stage

Thoroughness Teamwork Hard Work Creativity and Technical Material Mechanical Information
and Discipli i Knowledge Knowled Skills Technology
Skills
ATTITUDE KNOWLEDGE SKILLS

e PreTest e Limited trial === Extended trial

Fig. 5. Comparison of average scores of external validation stage

Results and Discussion

engagement with industry-related projects‘and products. This model integrates

theoretical and practical learning, fostering a holistic development of attitudes,
knowledge, and skills. Key characteristics of the i-SDPL model include its
collaborative approach, where educators and industry practitioners work
together to guide students. The curriculum is aligned with industry standards,
ensuring that the competencies students acquire are relevant and up-to-date with

current industrial demands. Furthermore, the model includes rigorous stages of
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\ The i-SDPL model, therefore,

represents a significant advancement in vocational education by ensuring that

students are not only academically proficient but also industry-ready.
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model is an effective method to foster competence in teamwork. Student
collaboration/cooperation in  producing  products/projects forms  student
competence in discussion and provides different knowledge.

According to Z. Zen et. al. [65], L. Zhang, Y. Ma [66] and T.Q. Tran, T.N.

_ competence and discipline refer to a person's ability to
complete tasks on time with high quality standards. Through the application of

the i-SDPL learning model by producing projects or products, students can
create work that meets industry standards, which emphasise completeness,

efficiency and perfection. By applying i-SDPL consistently, an optimal attitude

of hard work and discipline will be formed. The next attitude competency is

creativity and innovation. According to S. Hanif et. al. -, S.K. Ummabh, et.al.
- and A. Ahmad, B. Jabu -, the application of i-SDPL will strengthen
students' creativity and innovation attitudes. In the process of making products,
students repeatedly receive input/direction from industry practitioners and
teachers. The process encourages students to always innovate, looking for new
ways to improve the quality of the products they produce, so that their creativity

and innovation competencies are growing ﬂ

Motivational factors for all participants in the i-SDPL model include
aspects from students, teachers, and industries involved in the learning process.
The i-SDPL learning model stimulates students to understand and apply
concepts and theories in product manufacturing. The question is supported by
Syahril et. al. - and M.H. Shin -, that through the i-SDPL learning model,
students more easily understand the relevance and importance of technical
knowledge in practical applications. Not only that, this model also facilitates
students to experience firsthand the process and challenges of completing a

project or product. This activity encourages students to develop technical skills

from planning, implementation, to evaluation. In addition, the i-SDPL learning o

model improves students' material knowledge competence. This is supported by
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research results from N. Wijayati [73], E.C. Miller, J.S. Krajcik [74] and M.
Nasir et.al. [75], that the i-SDPL approach integrated with industry emphasises
that the application in completing projects or products will shape students'
attitudes, knowledge, and work skills. Students can observe how the theory and
concepts of the material are applied in the real situation of making projects or
products. The industry-based product-based learning model provides a deep

understanding of the use and processing of materials in a practical context.

For teachers, motivation comes from their role as facilitators who not only
teach theory but also guide students in industry-based projects. This model
allows teachers to update their insights through co-operation with industry as
well as develop more innovative and effective learning methods. In addition,
students’ success in producing quality projects is a source of satisfaction for
educators. For the industry, involvement in SDPL is an opportunity to get a
more prepared and skilled workforce candidate according to the company’s
needs. By participating in the design and evaluation of projects, industries can
ensure that graduates have competencies that meet their standards. In addition,
this model also helps the industry to build close relationships with educational

institutions, which can lead to wider cooperation in the future.

Mechanical skills competence refers to a person's practical ability to
understand, maintain, repair and operate machine tools and components. The i-
SDPL learning model is developed in accordance with industry needs and
standardisation. Through the application of the model, students get the
opportunity to apply the theory and concepts of machining in making projects
or products. This question is in accordance with the results of research from W.
Kurniawan, A. Budiono [76], H. Maksum, W. Purwanto [77], C.Y. Chao et.al.
[78], and S. Syahril [79], who stated that by working according to industry
standards, students can understand how the principles of mechanics apply in a

real industrial contexd. S. Syahril et.al. [79], J. Zhang et.al. [80], H. Suswanto
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et.al. [81], M.D.C. Granado-Alcon et.al. [82], stated that the project-based
learning model integrated with industry can improve the competence of
information technology skills. The statement is supported by V.J. Llorent et. al.
[83], and A.M. Al-Abdullatif, A.A. Gameil [84], that through the completion of
industry-standard projects or products, students have the opportunity to interact
with various tools, platforms and information technology commonly used in the
industrial world. This learning activity equips students with practical and
technical skills in operating, maintaining, and utilising various solutions using

information technologyﬂ.

The i-SDPL model has several limitations that can affect its effectiveness.
One of the main challenges is the limited collaboration with industry, especially
for schools that do not have easy access to relevant companies. This can be
overcome by building a wider network of partnerships through internship
programmes, curriculum cooperation and industry visits. In addition, limited
resources and infrastructure in some schools are also an obstacle in
implementing this model. Solutions that can be applied are the utilisation of
simulation technology, cooperation with companies for access to industrial

facilities, and procurement of equipment through educational grants.

On the other hand, students' level of independence in learning varies,
which can affect the smooth running of their projects. To overcome this, initial
training on project management, more intensive guidance from teachers and
industry mentors, and periodic evaluations are needed to ensure students’
progress. In addition, the evaluation of competency standards is also a challenge
due to differences in industry standards that may affect the objectivity of the
assessment. Therefore, the development of a standardised assessment rubric
with the industry is a solution to ensure a more accurate evaluation and in
accordance with the needs of the world of work. An explanation of these

limitations and their solutions can be included in the Discussion section to
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provide insight into the challenges of i-SDPL implementation and strategies to

improve its effectiveness.
Conclusion

The i-SDPL learning model is an innovative approach derived from the
Project-Based Learning (PjBL) framework. The development of this model
stems from a comprehensive needs analysis and feedback from industry experts
and practitioners. The distinguishing feature of the i-SDPL model is the
integration of industry involvement at every stage of the learning process,
including preparation, implementation, and evaluation. Moreover, the i-SDPL
model is executed in a blended format, combining learning experiences in
vocational high schools (VHS) and industry settings. The industry component is
designed to acquaint students with the professional work environment at an
early stage.

The i-SDPL learning model has demonstrated its efficacy in enhancing
competencies in attitude, knowledge, and work skills through two trial
implementations. The implementation of the model is intended to benefit not
only students but also teachers. For educators, the i-SDPL model serves as a
mechanism to update and expand their knowledge in line with current industry

advancements.
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Abstract. Introduction. The Fourth Industrial Revolution has brought about significant
changes in both the economy and education. This study introduces a tailored self-design
training model specific to Indonesia’s industries for students. 4im. The present research aims
to develop a learning model that is product-oriented and tailored to meet the needs of the
industry. Additionally, it seeks to evaluate the model’s effectiveness in enhancing the
readiness of vocational high school (VHS) students. Methodology and research methods. The
study employed various testing methods, including interviews, questionnaires, and practical
performance assessments. Results and scientific novelty. The developed i-SDPL model
integrates the learning experiences from VHSs with an industry component aimed at
familiarising students with the professional environment of enterprises. This model
emphasises student independence in the development and implementation of industry
projects. The integration with industry within the model offers students access to the latest
technologies and practical knowledge that may not always be available in an academic
setting. The advantages of this model include active student participation in enterprise
operations, training based on real products, and a comprehensive enhancement of both
technical competencies and soft skills compared to traditional methods. The effectiveness of
the i-SDPL model is evaluated based on three main competency aspects, each with clear
indicators and criteria. The i-SDPL model has demonstrated its effectiveness in enhancing
attitude, knowledge, and skills competency among 136 students across two trial
implementations. Scientific novelty. An original i-SDPL model has been developed to ensure
the integration of vocational education programmes with the specific needs of various
industries. Practical significance. The widespread adoption of the i-SDPL model will further
enhance partnerships between vocational education institutions and industry. The findings of
this study are not only pertinent to the VHS system in Indonesia but can also serve as a
valuable guide for vocational education institutions in other countries facing similar
challenges.

Keywords: industry-integrated self-design project learning (i-SDPL), vocational students, job
readiness
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Annomayusn. Beedenue. UerBeprasi NPOMBIIUICHHAs PEBOJIOLMS IIPUBENA K CEPbE3HBIM
HN3MEHEHUsIM KaK B DKOHOMHKE, Tak M B cdepe moaroroBku Kajapos. Hccrmemosannme
NPEJICTABIISIeT BapHAHT MOJEIH O0y4eHHUs CTYJEHTOB CaMOCTOSITEIBHOMY HMPOEKTHPOBAHUIO
JUIsI KOHKPETHON OTpaciyn npoMbInuieHHocTH MHnonesnn. [lens ucciaenoBanus — pa3paboTka
Mozienu o0y4eHus, OCHOBAaHHOH Ha TPOJYKTe U COOTBETCTBYIOLICH MOTPEOHOCTSIM OTpaciy,
a TaKke OLEeHKAa ee¢ 3(Q(EKTHBHOCTH B MOBBILIECHHH TOTOBHOCTH K pPaboTe CTYACHTOB
npodeccuoHanbHo-TexHuueckux yuuauul (VHS). Memooonozua u memoowt uccreoosanus.
B nccnenoBanny NPHIMEHSIINCH TECTOBBIE METOJBI C MCIOJIB30BAaHUEM TAKHX HHCTPYMEHTOB,
KaKk HHTEPBBbIO, aHKETHPOBAaHWE W IPAKTHYECKHE TeCThl 3()(PeKTHBHOCTH. Pezyibmamol.
Paszpaborannas monens i-SDPL o0beauHseT ONMBIT OOydYeHHS B aKaJeMHUYECKOH cpene
npodeccuonanpHo-Texuuueckux  yumwnnny  (VHS) ¢ oTpacieBeIM  KOMIIOHEHTOM,
MpeJHAa3HAYCHHBIM JUISi O3HAKOMJICHHSI CTYACHTOB C MNpOQEeCcCHOHAIBHON cperoil Ha
npeanpusTHAX. JlaHHas MoJenb JenaeT yHop Ha CaMOCTOATENHOCTb CTYJACHTOB B
pa3paboTKe M peaau3aldi OTPAciEBBIX HPOEKTOB. MHTerpamus ¢ HpOMBIIUICHHOCTHIO B
paMKax MOMENH MPEAOCTABISIET CTYACHTaM BO3MOXKHOCThH IMONYYHTh JOCTYN K HOBEHIINM
TEXHOJIOTUSIM U MPAKTUYECKUM 3HAHHAM, KOTOPHIE HE BCETAa JIOCTYHHBI B aKaJeMHUYECKOH
cpene. IIpenmymecTBa MojenH 3aKIIOYAIOTCS B aKTHBHOM YYacTHH CTYASHTOB B paboTe
OpeNnpuaATHii, 0Oy4eHHH HAa OCHOBE PEANbHBIX MPOAYKTOB M KOMIIIEKCHOM YKpEIUICHHU
TEXHHYECKOH KOMIETEHTHOCTH W MSATKHX HABBIKOB II0 CPAaBHEHUIO C TPAAUIHOHHBIMH
metoaamu. D¢ ¢dextuBHOCTE Mozaenu i-SDPL oneHuBaercst Ha OCHOBE TpPEeX OCHOBHBIX
ACIICKTOB KOMIIETEHTHOCTH, KOKIBIH M3 KOTOPBIX MMEET YETKHE IOKAa3aTeIH M KPUTEPUH.
IIpencraBnennas mozens o0ydenus i-SDPL mponemoHcTpupoBana cBor 3((eKTUBHOCTD B
TIOBBIIICHAN KOMIIETEHTHOCTH B 00JIACTH OTHOIIEHHUS K JIeITy, 3HAHUH U TPYZOBEIX HABEIKOB y
136 crymeHTOB B Xo0Je ABYX HpOOHBIX BHeApeHHH. Hayuwas Hoeusna. Pa3paboTana
opuruHaibHas Mozaeib i-SDPL, mo3Bossitomas 00ecreunTh HHTETPAIMI0 00pa30BaTeIbHBIX
MporpaMm Npo(eCCHOHANBLHOrO 00pa3oBaHUs € HOTPEOHOCTSIMU KOHKPETHBIX OTpaciel
MPOMBIIUICHHOCTU. [Ipakxmuueckas 3nauumocms. lllupokoe BHeapeHue monenu i-SDPL
Oyner crocoOCTBOBaTh JajibHEilllleMy YKPEIUIEHHIO MapTHEPCKUX OTHOIICHUH MEXIy
YUPSKACHUAMU TNPO(ECCHOHATBHOTO 00pa30oBaHMSA M MPOMBIIUICHHOCTHIO. Pe3ynbTaTsl
HCCIIeJOBAHMS HE TOJILKO aKTyalbHBI Julsl cucteMbl VHS B IHIOHE3UH, HO M MOTYT CITy>KHTb
OPHEHTHPOM ISl YYPEXJCHUH NpOoQecCHOHATbHOrO O0O0pa30BaHUS B JPYIHX CTpaHaxX,



CTAJIKMBAKOIIUXCsA C aHAJIOTHYHbIMHA npo6neMaMy1.

Knrouesvle cnosa: otpacieBoe 00y4eHHE IPOSKTaM CaAMOCTOATEIBHOTO MPOSKTUpOBaHus (i-
SDPL), cryneHTh poecCHOHATBHO-TEXHUYECKUX YUHJIIHIL, TOTOBHOCTh K paboTte

bnazooapnocmu. ABTOpPEI BBIpaXkaloT OJaromapHocTh YHuUBepcuTeTy Axmazna Jlaxmana 3a
MONEPKKY BHYTPEHHHX WCCIENOBaTeNbCKUX (OHZOB C HOMEpPOM KoHTpakta PIPP-
032/SP3/LPPM-UAD/VI1/2022, TT03BOJIMBIIYIO MIPOBECTH 3TO HCCIIEJOBAHNUE;
NeJJATOTMYeCKOMY KOJUISKTHBY M CTyJIeHTaM yd4eOHoH mnporpammsl «IIpodeccronansHoe
oOpa3oBaHue B 00JacTH aBTOMOOMIBHBIX TEXHOJIOTHI», a Takxke koMmaHuwaM PT Wuling
Motor, PT Daihatsu Motor u PT Toyota Astra Motor 3a HMX BKJIag ¥ IIOMOLIb B
HCCIE0BATEIbCKON HHPPACTPYKTYype.

Mna yumuposanusn: Cynapcono b., Canyrpa B.H.D., I'xozanu @.A. IloBsiienue
TOTOBHOCTH CTYAEHTOB K Oymymied mpod)ecCHOHAIbHOH HEATeNbHOCTH: MOIETb OOyYeHHsI
HaBbIKAM  CaMOCTOSITEIbHOrO mpoektupoBanust (i-SDPL).  O6pazosanue u  mayxa.

Introduction

The Fourth Industrial Revolution, known as Industry 4.0, has brought
about major changes in various sectors, including the world of work. In this era,
the skills required are no longer limited to technical abilities, but also include
soft skills such as critical thinking, creativity, and the ability to collaborate [1,
2]. Vocational high schools (VHSs) in Indonesia aim to produce a workforce
that is competent and ready to face the world of work [3, 4, 5]. Therefore,
adjustments are needed in the curriculum, learning methods, and competency
standards to suit industry needs. However, there is still a gap between the world
of education and the world of work, which causes VHS graduates to not be fully
prepared to face challenges in the industry.

The Industry-Integrated Self-Design Project Learning (i-SDPL) model is
emerging as a potential solution to address these challenges. The i-SDPL model
is an extension of the existing SDPL model and emphasises the active
involvement of students in designing and implementing relevant projects in
learning. The main difference with the current SDPL model is that i-SDPL
emphasises the active involvement of students in designing and implementing

industry-relevant projects [6, 7]. In this model, students not only learn about



theoretical concepts, but also apply their knowledge in real situations. Thus,
students can develop technical skills and soft skills that are highly needed in the
world of work [1, 8]. One of the advantages of i-SDPL is its ability to provide a
more in-depth and contextualised learning experience for students. In their self-
designed projects, students have to interact with various stakeholders, including
teachers, industry professionals and peers [9, 10]. These interactions not only
enrich their learning experience, but also help students build professional
networks that can be useful in the future. In addition, students also learn to work
in teams, resolve conflicts, and manage time effectively.

Integration with industry in SDPL provides opportunities for students to
access the latest technology and practical knowledge that is not always available
in an academic environment [11, 12]. Through collaboration with industry,
students can keep up with the latest trends, understand market needs, and
prepare themselves for upcoming challenges [13, 14]. This is especially
important given the rapid changes in technology and the need for a flexible and
adaptive workforce. Industry also benefits by being involved in the education
process, such as identifying potential workforce candidates and contributing to
the development of relevant curricula.

The perceptions of stakeholders, including students, teachers and industry,
will be the main focus in assessing the success of this learning model. Students
are expected to provide feedback on their learning experience, mastery of
technical and soft skills, and the relevance of the project to industry needs.
Teachers will provide perspectives on implementation challenges, benefits for
improving the quality of learning, and the impact on teaching methods applied
in the classroom. Meanwhile, the industry will assess students’ work readiness,
identify skills gaps, and provide recommendations to enhance the integration of
SDPL with evolving industry demands.

In addition, this research will also assess how SDPL can be adapted and

implemented in different contexts. Given the diversity of VHSs in Indonesia, it



is important to understand the factors that may influence the successful
implementation of this model, such as support from school Yes, I agree. Very
good title. Thank you management, availability of resources, and linkages with
industry. This study will explore various strategies that can be used to overcome
these challenges, as well as evaluate how this model can be integrated with
existing educational programmes.

With the growing need for a ready and competent workforce, it is
important to evaluate and update existing learning approaches. Industry-
Integrated SDPL (i-SDPL) offers an attractive model to improve the work
readiness of vocational students [15]. The i-SDPL model emphasises student
independence in designing and implementing industry-based projects, with
direct integration in every stage of learning to improve work readiness. Its
advantages lie in active industry involvement, real product-based learning, and
holistic strengthening of technical competence and soft skills compared to
conventional methods.

The performance of the i-SDPL model is evaluated based on three primary
competency aspects, each with clear indicators and criteria: (a) Attitude. This is
assessed through rigour, teamwork, diligence, discipline, as well as creativity
and innovation, which reflect students’ preparedness for a real work
environment. (b) Knowledge. This is measured by the technical understanding
and material knowledge required by the industry, ensuring that students master
both the theory and its practical applications. (¢) Skills. This encompasses
mechanical and information technology skills, which are fundamental to
industrial practice and the utilisation of modern technology [16, 17].

Overall, this research aims to provide a comprehensive insight into the
development of an Industry-Integrated Self-Design Project Learning Model in
VHS. By examining various aspects of this model, it is hoped that ways can be
found to improve its effectiveness and provide maximum benefits for students.

The results of this research are not only relevant for VHSs in Indonesia, but can



also serve as a reference for vocational education institutions in other countries
facing similar challenges.
Literature Review

Vocational High Schools (VHS) serve as educational institutions designed
to prepare graduates for immediate entry into the workforce in their respective
fields of expertise [18, 19]. VHS play a crucial role in meeting the labor
demands of various industrial sectors. Consequently, the quality of VHS
graduates directly impacts industrial productivity. According to S. Sukardi, W.
Wildan, A. Subhani [15] and V. R. Palilingan, R. R. Oroh, M. S. S. Tumanduk
et al. [20], well-prepared VHS graduates can seamlessly transition into the
workforce, contributing effectively to their respective industries and enhancing
overall productivity.

However, data from the Central Burcau of Statistics indicate that VHS
graduates constitute the highest proportion of unemployed individuals,
accounting for 9.6% of the total unemployment rate [21]. This high
unemployment rate among VHS graduates can be attributed to several factors,
with the primary issue being their level of job readiness [22]. Many graduates
lack the necessary skills and practical experience demanded by employers,
leading to a significant gap between education and employment. S. A.
Rodzalan, N. N. Mohd Noor, N. H. Abdullah et al. [23] and W. Schulz, H.
Solga, R. Pollak [24] stated that addressing this issue requires a comprehensive
approach to improve the vocational training curriculum, incorporate industry-
specific skills, and provide real-world experience to enhance the employability
of VHS graduates.

In the study conducted by A. Prianto, W. Winardi, U. N. Qomariyah, it is
established that the readiness to enter the workforce among graduates of VHS is
formed through a comprehensive learning process that includes theoretical
instruction, practical training, and industry exposure [25]. Vocational high

schools have been progressively enhancing the quality of their education by



integrating advanced educational methods and updating their curricula to meet
the evolving demands of the job market [25, 26]. These efforts encompass a
variety of initiatives, including the adoption of modern teaching techniques, the
improvement of learning facilities, and the use of technology-enhanced learning
tools. Despite these advancements, the issue of high unemployment rates among
VHS graduates remains a significant challenge, requiring further strategic
interventions.

A critical component of addressing this challenge is the establishment of
robust partnerships between vocational high schools and industries [27]. D. W.
Drewery, T. J. Pretti and D. Church noted that such collaborations are essential
for aligning the educational outcomes of VHS students with the specific skills,
knowledge, and attitudes required by employers [28]. By engaging directly with
industries, vocational schools can ensure that their curricula are not only
relevant but also forward-looking, preparing students for current and future job
market demands [29, 30]. These partnerships facilitate the exchange of valuable
insights and allow for the adaptation of teaching methodologies to better meet
industry standards. As pointed out by D. Borah, K. Malik, S. Massini [31] and
L. Underdahl, P. Akojie, M. Agustin Magabo et al. [32], industry involvement
in the education process can provide students with practical experience and real-
world exposure, further enhancing their readiness for employment.

I. Garcia-Martinez, M. Montenegro-Rueda, E. Molina-Fernandez et al.
[33] and S. U. Nsanzumuhire, W. Groot [34] reported that a systematic
approach is required to effectively implement these industry-school
collaborations. This includes conducting comprehensive needs analyses to
identify the specific competencies demanded by various sectors, developing
detailed task descriptions that outline the expected job roles, and establishing
clear competency standards that serve as benchmarks for student performance.
Additionally, creating rigorous assessment procedures is crucial for evaluating

whether students have acquired the necessary skills and knowledge. These



assessments should be designed in consultation with industry experts to ensure
their relevance and accuracy. Through these collaborative efforts, vocational
high schools can produce graduates who are not only academically proficient
but also possess the practical capabilities and professional attitudes required to
thrive in the workforce [35, 36].

S. McGrath, S. Yamada [37], P. S. Rebia, Suharno, A. G. Tamrin et al.
[38] and D. Rachmawati, S. Suharno, R. Roemintoyo [39] highlighted the
pivotal factor contributing to the effective cultivation of work readiness among
graduates of VHS, which resides in the proactive engagement of the industry in
establishing competency benchmarks for VHS graduates, encompassing
attitudes, knowledge, and skills. The main criterion for the implementation of
VHS is the formation of competencies with standardisation in accordance with
the needs of the world of work. L. Jie, T. Choicharoen, S. Juithong identified
Self-Design Project Learning (SDPL) as a pedagogical methodology garnering
increasing attention in vocational education [40]. SDPL stands out as a
pedagogical model deemed suitable for adoption within vocational education
settings. The fundamental aim of the SDPL framework is to align the caliber of
vocational graduates with industry exigencies [41, 42]. SDPL is characterised
by students acquiring proficiency in attitude, knowledge, and work skills
through their engagement with products or projects. Much of the research
conducted by F. N. Fauziah, K. Saddhono, E. Suryanto [43], N. B. Muliawan, I.
A. Sulistijono [44], I. Tejawiani, 1. Lastriyani, L. Lidiawati et al. [45] and M. A.
Almulla [46] has focused on identifying the SDPL framework comprises seven
distinct stages, namely: (a) Product/Project Planning; (b) Implementation; (c)
Inquiry and Development; (d) Collaboration; (e) Evaluation; (f) Presentation;

and (g) Reflection.
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Fig. 1. Stages of the Self-Design Project Learning (SDPL) model

The i-SDPL (Industry-Integrated Self-Design Project Learning) model
represents a refinement of traditional Project-Based Learning (PjBL), aimed at
addressing the inherent limitations observed in the standard SDPL approach.
Recent scholarly investigations, as documented by R. Zhang, J. Shi, J. Zhang
[47], V. L. Hariyanto, R. Hidayah, G. N. I. Putra Pratama et al. [48], and P.
Nilsook, P. Chatwattana, T. Seechaliao [49], have underscored deficiencies
primarily pertaining to collaborative dynamics and the degree of industrial
engagement within the educational milieu. These shortcomings have prompted a
concerted effort to reconceptualise the SDPL framework, thereby fostering a
more symbiotic relationship between academia and industry.

The integration of i-SDPL with industrial imperatives is multifaceted,
encompassing several key facets. Firstly, it necessitates the alignment of
educational objectives with the dynamic demands of contemporary industries.
This alignment ensures that curricular content is not only relevant but also

responsive to the evolving needs of the professional landscape. Secondly, the



collaborative partnership between educators and industry stakeholders assumes
paramount significance. By fostering close ties between these two spheres, i-
SDPL endeavours to bridge the gap between theoretical knowledge and
practical application, thereby imbuing students with a holistic understanding of
their chosen vocation. Finally, the utilisation of industrial infrastructure serves
to immerse students in an authentic work environment, thereby providing
firsthand exposure to the challenges and nuances of their respective industries.

Ultimately, the overarching goal of integrating the i-SDPL model with
industry is to enhance the vocational preparedness of students enrolled in
Vocational High Schools (VHS) while simultaneously mitigating the incidence
of post-graduation unemployment. Through a synergistic blend of academic
rigor and real-world applicability, i-SDPL seeks to empower students with the
requisite skills and competencies to thrive in an increasingly competitive job
market. Moreover, by fostering a culture of collaboration and partnership
between academia and industry, i-SDPL not only serves the immediate interests
of students but also contributes to the broader socio-economic development of
the communities it serves [50, 51, 52, 53].

Methodology, Materials and Methods

This study employed J. D. Richey’s and R. C. Klein’s research and
development design, comprising three distinct stages of inquiry [54]. The stages
of the research and development of the Industry-Integrated Self-Design Project
Learning model are divided into 3 stages. These stages are needs analysis,
internal validation and external validation. The needs analysis stage aims to
explore information about the condition of learning in VHS, what aspects of
competence are needed by the industry and VHS and what materials are
currently needed by the industry and can be integrated with a product / project-
based learning model. This stage involves 10 teachers and 12 industry
practitioners to ensure that learning needs are accurately identified and aligned

with industry requirements.



The Internal Validation stage aims to obtain feedback from experts to
ensure that the learning model and Practical Performance Test instruments are
suitable for application in the External Validation stage. This stage involves 2
vocational education experts and 2 industry practitioners who assess the
feasibility of the developed models and instruments. Their input is used to
refine and adjust the models before wider testing. The External Validation stage
focuses on evaluating the effectiveness of the learning model in enhancing
students' work readiness. This process involves a series of tests and trials,
beginning with a pretest involving 32 students, followed by a limited test with
20 students, and culminating in a broader trial with 136 students. This phased
approach allows for a thorough evaluation of the learning model, from small
groups to larger cohorts, ensuring its effectiveness and reliability in an
educational setting. The sequential progression of these research stages is

illustrated in Figure 2.
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ig. 2. Research and development procedures

The data collection methodologies employed in this study encompassed
both test-based and non-test-based approaches. Non-test methodologies
comprised interviews and questionnaires. The test-based methodology entailed
a practical performance examination. Interviews were conducted through
focused group discussions to glean insights into learning impediments,
competencies, and the requisite product/project-oriented learning materials

essential for industry integration.



Table 1
The internal validation instrument grids

No Criteria

Assessment indicators

1 Relevance
Necessity
3 Clarity

4 Readability

5 Applicability

6  Effectiveness

7 Suitability to the

curriculum

8  Industry
participation

The learning model is relevant to the learning objectives to be achieved

The learning model is appropriate to the needs and characteristics of students.
The instructions and steps in the learning model are clearly presented and easy to
understand.

The language used in the learning model is easy to understand by students,
teachers and industry practitioners.

The learning model can be applied in the context of classroom learning

The learning model is effective in improving aspects of student competence

The learning model is in accordance with the applicable curriculum and is able to
support the achievement of basic competencies that have been determined

The learning model encourages industry participation

To see the feasibility of the learning model and practical performance

assessment instruments, validation and input from experts consisting of

vocational education/learning experts and industry practitioners are required.

Furthermore, the learning model and practical performance assessment

instruments resulting from internal validation are applied to the external

validation stage to determine the effectiveness of the learning model in

improving students’ work readiness. The internal validation instrument grids for

experts and learning evaluation instruments can be seen in Table 1 and Table 2,

respectively.

Table 2
Learning evaluation instruments
Competencies Competency aspect
Attitude Thoroughness
Teamwork

Hard work and discipline
Creativity and innovation

Knowledge Technical knowledge

Skills

Material knowledge
Mechanical skills
Information technology skills

The wvalidity and reliability of the interview, questionnaire, and

performance test instruments were assessed through rigorous content validity



tests conducted by experts drawn from the realms of vocational learning and
industry. Specifically, these experts held positions as car service advisors,
ensuring a specialised understanding of the subject matter. Reliability testing,
on the other hand, was executed utilising the Cronbach’s alpha (a) test, a
renowned measure known for its ability to ascertain internal consistency
reliably. The outcomes consistently affirmed the instruments’ reliability. The
assessment instrument for the student practical performance test underwent
meticulous development, spearheaded by VHS Automotive Engineering
educators, automotive industry practitioners, and vocational learning authorities.
Drawing upon the seminal research titled “Development of an Industry-
Oriented Experiential Learning (EL+i) Model to Enhance Vocational High
School Students’ Job Readiness”, as delineated in Table 3, the instrument was

tailored to suit the exigencies of the study [55] .

Table 3
Categorisation of questionnaires and practical performance tests
Score Category
3.01-4.00 Very effective
2.51-3.00 Effective
2.01-2.50 Less effective
0-2.00 Ineffective

Quantitative data analysis served as the cornerstone for evaluating both the
model's feasibility questionnaire instrument and the practical performance
assessment instrument, alongside the subsequent analysis of the practical
performance test results. This analytical approach facilitated comprehensive
categorisation and interpretation of the amassed data.

Research Results

Needs Analysis

The needs analysis stage aims to investigate learning challenges, required
competencies, and the product or project-based learning materials necessary for

industry integration. Data analysis was conducted through focus group



discussions involving participants from vocational high school automotive
engineering teachers and automotive industry practitioners. The findings from
the needs analysis stage are presented in Table 4, Table 5, and Figure 3. The
results indicate that the current industry demands product and project-based
learning materials, specifically in the areas of electric vehicle modification, gas
and electric welding, and oven painting.

Table 4
Learning problems

No. Indicators

Vocational school teachers

Industry practitioners

1 Learning Planning

2 Learning
Implementation

3 Evaluation of Learning

Teachers  plan  lessons  in
accordance with the instructions
of related agencies; there is no
role for industry.

During this time, the
implementation of learning is
done by teachers themselves; the
role of industry is absent.
VHS-based evaluation; no
industry role.

VHSs do not collaborate with
industry in lesson planning.

VHSs passively collaborate and
cooperate with industry
implementation of learning.

in the

VHS collaboration with industry is
limited to graduation competency

tests. Not implemented on every
competency indicator required by
VHS.

The quality of graduates depends

4 Graduate Quality The quality of graduates is not

certified by the industry. on the results of the VHS process,
while industry contributes
minimally.

The analysis reveals significant deficiencies in the collaboration between
vocational high schools and industry in planning, implementation, evaluation,
and graduate quality. The curriculum is developed and implemented unilaterally
by vocational high schools without industry participation. Thus, industry
involvement is lacking. Evaluation is primarily managed by vocational high
schools, with industry participation limited to graduation competency tests,
resulting in graduates lacking industry certification. To address these issues, it is
recommended to establish partnerships between vocational high schools and
industry to co-develop curricula that integrate current industry standards and

practices.



Industry professionals should actively participate in teaching and provide
practical training, while continuous evaluation involving industry practitioners
should be implemented to ensure students meet the required competencies. In
addition, certification processes developed in collaboration with industry should
validate graduates’ skills and knowledge, thereby improving their employability
and ensuring vocational education is aligned with current industry standards.

Industry practitioners work together with vocational high schools to play
an active role in the planning, implementation, evaluation, certification and
sustainability of vocational high school graduates to form competency

completeness that meets industry criteria.

Table 5
Competencies required by industry
Competencies Competency aspect Description
Attitude Thoroughness Ability to perform work with detail and accuracy.
Teamwork Ability to work with others in a team, collaborate and

support each other to achieve common goals.

Hard work and discipline ~ Ability to complete tasks in a timely manner and to a
high standard of quality.

Creativity and innovation  Ability to think beyond predictions, seek new solutions,
or improve existing processes.

Knowledge Technical knowledge Ability about the principles, concepts, and specific
details of a field of technology or science.
Material knowledge Understanding of the types of materials, their properties,

processing methods and applications in technology, their
properties, optimal use, and ways of processing and
application in various contexts.

Skills Mechanical skills Skills in maintenance and repair of work equipment and
field of work.
Information  technology Skills in using software and related technology that
skills supports work processes in industry.

The listed competencies are comprehensive and encompass essential areas
for vocational students, particularly those specialising in electric vehicles.
Attitude-related competencies prepare students to work effectively and innovate
within teams. Knowledge-based competencies provide the theoretical
foundation necessary for understanding and applying technical concepts. Skill-
related competencies ensure students can perform practical tasks and utilise

modern technologies proficiently. Integrating these competencies into



vocational education can significantly enhance students’ readiness for the
workforce, especially in technical and rapidly advancing fields such as electric

vehicle technology.
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Fig. 3. i-SDPL model from needs analysis (conceptual)

Development

Collaboration

Internal Validation

The internal validation stage aims to determine feasibility and seek input
and suggestions from experts regarding the feasibility of practical performance
assessment models and instruments, which will be applied at the external
validation (trial) stage. Experts involved in the internal validation stage include:
(a) vocational learning lecturers with over 15 years of academic experience,
automotive competency certificates, and relevant work in automotive
engineering, and (b) industry practitioners with over 10 years of experience as
service advisors or workshop heads. The results of the internal validation
indicate that the practical performance assessment instrument aligns with the

measured competencies, rubric criteria, and scoring.



Regarding the stages of developing the i-SDPL learning model, some
important points resulting from the internal validation stage are as follows: (a) i-
SDPL emphasises collaboration between industry and educators at every stage
of the model; (b) implementation of the model is feasible in both vocational
schools and industry, taking into account the availability of learning facilities
and infrastructure; (c) evaluation occurs in the industry with graduation
standards aligned with industry needs. The revised i-SDPL learning model,
incorporating feedback from the internal validation stage, is illustrated in Figure

4.
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v practitioners

Industry || Implementation
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Fig. 4. Implementation of i-SDPL model

The i-SDPL model consists of stages that aim to shape the work readiness

of the rest of the vocational school:



e The product/project planning contains activities aimed at establishing
clear learning objectives, selecting appropriate projects/products, and
scheduling their implementation.

e The implementation stage contains student activities in implementing
learning in accordance with the learning plan. Teachers and industry
practitioners ensure learning outcomes comply with industry standards. This
phase is important for grounding theoretical knowledge in practical application.

e The investigation and development stage encourages students to
complete learning tasks according to the knowledge and skills they have
acquired.

e The collaboration stage is the stage where students interact directly with
industry practitioners to gain experience, knowledge and skills according to the
needs of the industrial world.

o The presentation stage contains activities to demonstrate the results of
the problem solving process/tasks that have been studied. Here communication
will be formed and produce input from other students, teachers and industry
practitioners.

e The evaluation stage contains competency tests and feedback that are in
line with industry standards.

o The final stage, reflection, allows teachers and industry practitioners to

assess learning outcomes and develop further strategies for developing student

competencies.
Table 4
Stages of Industry-Integrated Self-Design Project Learning (i-SDPL) model
Model stages Activities Time
Product/Project Industry practitioner and teacher together: Before learning
Planning - determine learning objectives;
- determine the project or product that will be used for learning;
- inform students about the work plan and schedule for learning
implementation; and
- divide the group.
Implementation Students start practising and working according to the projects According to

planned by teachers and industry practitioners. industry




Industry practitioners and teachers together provide guidance to standards
students when needed.

Inquiry and  Students complete a project/product.
Development Student apply he attitudes, knowledge and skills gained from
learning.

Industry practitioners and teachers together provide guidance to
students when needed.

Collaboration Students interact with industry practitioners who are experienced
in completing projects/products.
Presentation Students present the results of the project/product that is done. 10 minutes/group
Evaluation Teachers and industry practitioners evaluate student progress ona As per industry
regular basis. standard

Teachers or industry practitioners conduct competency tests.
Teachers and industry practitioners summarise and provide
feedback to students.
Reflection Teachers and industry practitioners reflect on learning outcomes At the end of the
and plan steps for student competency development. lesson

External Validation
The external validation stage is divided into two: limited trial and extended

trial stages. The purpose of external validation is to determine the effectiveness
of the i-SDPL model in improving the work readiness of vocational students.
External validation activities began with a pretest involving 32 students of VHS
Muhammadiyah 2 Tempel. The subject matter tested was welding with a
motorcycle chain cover project. The limited trial was conducted at VHS
Muhammadiyah 1 Salam Magelang involving 20 students who studied welding
with a toolbox project. Meanwhile, the extended trial was conducted at SMK
Muhammadiyah 1 Salam and SMK Muhammadiyah Pakem, involving 136
students from the Automotive Engineering Department.

The analysis of the table indicates significant improvements across various
categories attitude, knowledge, and skills from pretest to posttest. In the attitude
category, there was a notable increase in creativity and innovation, with scores
rising from 1.4 in the pretest to 3.6 in the posttest. Although some categories,
such as conscientiousness and hard work and discipline, experienced a decline
during the trials stage, both showed significant improvement in the posttest. The
knowledge category also demonstrated a positive upward trend, with material

knowledge increasing from 1.6 in the pretest to 3.6 in the posttest. Similarly, the



skills category exhibited growth, with information technology skills improving
from 1.4 in the pretest to 3.4 in the posttest.

Overall, these results suggest that the implemented programme or
intervention was successful in enhancing participants’ attitudes, knowledge, and
skills, despite some fluctuations during the trials stage. This indicates that,
despite initial challenges, participants were able to overcome and significantly
improve their abilities through the learning process or intervention conducted.

The results of the external validation stage can be seen in Figure 5.
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Fig. 5. Comparison of average scores of external validation stage
Results and Discussion

According to I. Tejawiani, I. Lastriyani, L. Lidiawati et al. [45], D. Guile,
C. Spinuzzi [56], and L. Youyou, A. C. Kit [57], the Industry-Integrated Self-
Design Project Learning (i-SDPL) model, derived from the Project Based
Learning (PjBL) framework, emphasises the development of student
competencies through direct engagement with industry-related projects and
products. This model integrates theoretical and practical learning, fostering a
holistic development of attitudes, knowledge, and skills. Key characteristics of
the i-SDPL model include its collaborative approach, where educators and

industry practitioners work together to guide students. The curriculum is aligned



with industry standards, ensuring that the competencies students acquire are
relevant and up-to-date with current industrial demands. Furthermore, the model
includes rigorous stages of implementation and evaluation, conducted within
industrial settings, which immerse students in real-world work environments.
This not only bridges the gap between classroom learning and industry practice
but also facilitates a smoother transition for students into the workforce.

According to C. Marnewick [58], H. Yudiono, S. Maulana, M. B. R.
Wijaya et al. [59], and G. Pan, P.-S. Seow, V. Shankararaman et al. [60], in the
i-SDPL learning model, the integration of project- and product-based learning
with industry standards is essential in shaping students’ competencies to meet
industry needs. By working on real industrial projects, students gain practical
experience and develop skills that can be directly applied in their future careers.
This experiential learning approach not only improves technical proficiency, but
also encourages critical thinking, problem-solving and collaboration skills.
Exposure to the industrial climate plays an important role in preparing students
for the professional environment by enhancing their understanding of industrial
processes and work culture. This comprehensive exposure helps develop the
character and work readiness of vocational high school (VHS) students, making
them more adaptable and able to face the challenges of the modern industrial
landscape. The i-SDPL model, therefore, represents a significant advancement
in vocational education by ensuring that students are not only academically
proficient but also industry-ready.

According to A. Saepudin [61], the i-SDPL learning model has been
shown to be highly effective in improving work readiness across multiple
dimensions, including attitude, knowledge and skills. The model significantly
improves competence in the attitude of rigour. The statement is supported by H.
B. Issa and A. Khataibeh [62], who state that project-based learning is a core
component of the i-SDPL model that emphasises the final quality of the

product. To achieve a high-quality product, students must pay careful attention



to every detail and ensure that each step is done carefully, thus consistently
developing attitudinal competence in the aspect of rigour. In addition, G. Aydin,
O. Mutlu [63] and U. Usmeldi, R. Amini [64], stated that the i-SDPL learning
model is an effective method to foster competence in teamwork. Student
collaboration/cooperation in producing products/projects forms student
competence in discussion and provides different knowledge.

According to Z. Zen, Reflianto, Syamsuar et al. [65], L. Zhang, Y. Ma [66]
and T. Q. Tran, T. N. P. Tran [67], work competence and discipline refer to a
person’s ability to complete tasks on time with high quality standards. Through
the application of the i-SDPL learning model by producing projects or products,
students can create work that meets industry standards, which emphasise
completeness, efficiency and perfection. By applying i-SDPL consistently, an
optimal attitude of hard work and discipline will be formed. The next attitude
competency is creativity and innovation. According to S. Hanif, A. F. C.
Wijaya, N. Winarno [68], S. K. Ummah, A. Inam, R. D. Azmi [69], and A.
Ahmad, B. Jabu [70], the application of i-SDPL will strengthen students’
creativity and innovation attitudes. In the process of making products, students
repeatedly receive input/direction from industry practitioners and teachers. The
process encourages students to always innovate, looking for new ways to
improve the quality of the products they produce, so that their creativity and
innovation competencies are growing.

Motivational factors for all participants in the i-SDPL model include
aspects from students, teachers, and industries involved in the learning process.
The i-SDPL learning model stimulates students to understand and apply
concepts and theories in product manufacturing. The question is supported by
Syahril, Purwantono, R. E. Wulansari et al. [71] and M. H. Shin [72], that
through the i-SDPL learning model, students more easily understand the
relevance and importance of technical knowledge in practical applications. Not

only that, this model also facilitates students to experience firsthand the process



and challenges of completing a project or product. This activity encourages
students to develop technical skills from planning, implementation, to
evaluation. In addition, the i-SDPL learning model improves students' material
knowledge competence. This is supported by research conducted by N.
Wijayati, W. Sumarni, S. Supanti [73], E. C. Miller, J. S. Krajcik [74], and M.
Nasir, R. Fakhrunnisa, L. R. Nastiti [75], which showed that learning with the i-
SDPL model can shape students' attitudes, knowledge, and work skills as a
whole. Through this model, students not only understand the theory, but can
also directly observe how these concepts are applied in making real projects or
products. The integration of product-based learning models with industry allows
students to gain practical experience in the use and processing of materials, so
that they are better prepared to face challenges in the world of work.

For teachers, motivation comes from their role as facilitators who not only
teach theory but also guide students in industry-based projects. This model
allows teachers to update their insights through co-operation with industry as
well as develop more innovative and effective learning methods. In addition,
students’ success in producing quality projects is a source of satisfaction for
educators. For the industry, involvement in SDPL is an opportunity to get a
more prepared and skilled workforce candidate according to the company’s
needs. By participating in the design and evaluation of projects, industries can
ensure that graduates have competencies that meet their standards. In addition,
this model also helps the industry to build close relationships with educational
institutions, which can lead to wider cooperation in the future.

Mechanical skills competence refers to a person’s practical ability to
understand, maintain, repair and operate machine tools and components. The i-
SDPL learning model is developed in accordance with industry needs and
standardisation. Through the application of the model, students get the
opportunity to apply the theory and concepts of machining in making projects

or products. This question is in accordance with the results of research from W.



Kurniawan, A. Budiono [76], H. Maksum, W. Purwanto [77], C. Y. Chao, Y.-C.
Li, M.-S. Hour et al. [78], and S. Syahril, R. A. Nabawi, D. Safitri [79], who
stated that by working according to industry standards, students can understand
how the principles of mechanics apply in a real industrial context. S. Syahril, R.
A. Nabawi, D. Safitri [79], J. Zhang, W. Wu, H. Li [80], H. Suswanto, A.
Hamdan, R. R. Mariana et al. [81], M. D. C. Granado-Alcon, D. Gémez-Baya,
E. Herrera-Gutiérrez et al. [82], stated that the project-based learning model
integrated with industry can improve the competence of information technology
skills. The statement is supported by V. J. Llorent, A. L. Gonzalez-Gémez, D.
P. Farrington et al. [83], and A. M. Al-Abdullatif, A. A. Gameil [84], that
through the completion of industry-standard projects or products, students have
the opportunity to interact with various tools, platforms and information
technology commonly used in the industrial world. This learning activity equips
students with practical and technical skills in operating, maintaining, and
utilising various solutions using information technology.

The i-SDPL model has several limitations that can affect its effectiveness.
One of the main challenges is the limited collaboration with industry, especially
for schools that do not have easy access to relevant companies. This can be
overcome by building a wider network of partnerships through internship
programmes, curriculum cooperation and industry visits. In addition, limited
resources and infrastructure in some schools are also an obstacle in
implementing this model. Solutions that can be applied are the utilisation of
simulation technology, cooperation with companies for access to industrial
facilities, and procurement of equipment through educational grants.

On the other hand, students’ level of independence in learning varies,
which can affect the smooth running of their projects. To overcome this, initial
training on project management, more intensive guidance from teachers and
industry mentors, and periodic evaluations are needed to ensure students’

progress. In addition, the evaluation of competency standards is also a challenge



due to differences in industry standards that may affect the objectivity of the
assessment. Therefore, the development of a standardised assessment rubric
with the industry is a solution to ensure a more accurate evaluation and in
accordance with the needs of the world of work. An explanation of these
limitations and their solutions can be included in the Discussion section to
provide insight into the challenges of i-SDPL implementation and strategies to
improve its effectiveness.
Conclusion

The i-SDPL learning model is an innovative approach derived from the
Project-Based Learning (PjBL) framework. The development of this model
stems from a comprehensive needs analysis and feedback from industry experts
and practitioners. The distinguishing feature of the i-SDPL model is the
integration of industry involvement at every stage of the learning process,
including preparation, implementation, and evaluation. Moreover, the i-SDPL
model is executed in a blended format, combining learning experiences in
vocational high schools (VHS) and industry settings. The industry component is
designed to acquaint students with the professional work environment at an
early stage.

The i-SDPL learning model has demonstrated its efficacy in enhancing
competencies in attitude, knowledge, and work skills through two trial
implementations. The implementation of the model is intended to benefit not
only students but also teachers. For educators, the i-SDPL model serves as a
mechanism to update and expand their knowledge in line with current industry

advancements.
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Abstract. Introduction. The Fourth Industrial Revolution has brought about significant changes in both
the economy and education. This study introduces a tailored self-design training model specific to In-
donesia’s industries for students. Aim. The present research aims to develop a learning model that is
product-oriented and tailored to meet the needs of the industry. Additionally, it seeks to evaluate the
model’s effectiveness in enhancing the readiness of vocational high school (VHS) students. Methodology
and research methods. The study employed various testing methods, including interviews, questionnaires,
and practical performance assessments. Results and scientific novelty. The developed Industry-Integrat-
ed Self-Design Project Learning (i-SDPL) model integrates the learning experiences from VHSs with an
industry component aimed at familiarising students with the professional environment of enterprises.
This model emphasises student independence in the development and implementation of industry pro-
jects. The integration with industry within the model offers students access to the latest technologies
and practical knowledge that may not always be available in an academic setting. The advantages of this
model include active student participation in enterprise operations, training based on real products,
and a comprehensive enhancement of both technical competencies and soft skills compared to tradi-
tional methods. The effectiveness of the i-SDPL model is evaluated based on three main competency
aspects, each with clear indicators and criteria. The i-SDPL model has demonstrated its effectiveness
in enhancing attitude, knowledge, and skills competency among 136 students across two trial imple-
mentations. Scientific novelty. An original i-SDPL model has been developed to ensure the integration
of vocational education programmes with the specific needs of various industries. Practical significance.
The widespread adoption of the i-SDPL model will further enhance partnerships between vocational ed-
ucation institutions and industry. The findings of this study are not only pertinent to the VHS system in
Indonesia but can also serve as a valuable guide for vocational education institutions in other countries
facing similar challenges.

Keywords: industry-integrated self-design project learning (i-SDPL), vocational students, job readiness
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AHHomauus. Beedenue. YeTBepTasi IPOMBIIIJIEHHAs] PEBOMIOLMSI TIPUBEIA K CePbe3HbIM M3MEHEHMUSIM
KakK B 9KOHOMMKe, TaK U B chepe MOArOTOBKM KaipoB. ViccieoBaHme MpeiCcTaBisieT BAPUaHT MOV 06-
Y4YeHHUsI CTyLeHTOB CAMOCTOSITE/IbHOMY ITPOEKTUPOBAHMIO IJ151 KOHKPETHOM OTPac/iy MPOMBIIIZIEHHOCTHU
VupoHesun. Llens viccinenoBaHus — pa3paboTka Moenu 06ydeHust, OCHOBaHHO Ha IIPOLYKTE U COOTBET-
CTBYIOIIE} TIOTPEOHOCTSIM OTPaCciy, a TaKKe oleHKka ee 3((HEeKTMBHOCTY B MOBBIILIEHMY TOTOBHOCTY K
pabote cTyneHTOoB MpodeccroHanbHO-TexHnYeckux yummuil (VHS). Memodonozusi, memodst u memoouxu.
B uccnenoBaHmy NpUMEHSIIVCh TECTOBbIe METOIBI C MCIIOIb30BaHNMEM TaKMX MHCTPYMEHTOB, KaK MH-
TePBbIO, AHKETUPOBAHME U MPAKTUUECKMe TecThl 3bdeKTUBHOCTI. Pe3ynvmamsl. PazpaboTaHHast MOJEIb
i-SDPL 06beiMHSIET OIBIT 06YUeHNsT B aKaJeMUIecKoit cpeie mpodeccruoHaTbHO-TeXHUUEeCKUX YUMITAILI
(VHS) c oTpacieBsIM KOMIIOHEHTOM, ITpeAHA3HAYeHHBIM [T 03HAKOMJIEHMSI CTY[IeHTOB C rpodeccuo-
HaJIbHO cpefioit Ha MpenpusiTusix. JJaHHass MoJienb JienaeT yIop Ha CaMOCTOSITE/IbHOCTD CTY/IEHTOB B
pa3paboTKe U peann3aluy OTPACTEBBIX TPOEKTOB. VIHTerpauusi ¢ TpOMBbIIIITIEHHOCTHIO B pAMKaX MOAEN
NIpefoCTaBIIsieT CTYLEeHTaM BO3MOXKHOCTD ITOTYYUTh LOCTYIT K HOBEJIIMM TEXHOIOTMSIM U IIPaKTUUeCKMM
3HAHMSM, KOTOpbIe He BCer/ia JOCTYITHbI B akaieMuyueckoii cpefie. [IpeumyliiecTBa MOZeIN 3aKII0UAI0TCS
B aKTMBHOM YYaCTUU CTYIEHTOB B paboTe MPeaNpusiTuii, 06ydeHn Ha OCHOBE PeasbHbIX TPOAYKTOB U
KOMIUIEKCHOM YKDeIUIeHMM TeXHUYECKOJ KOMIIETEeHTHOCTY U MSITKMX HaBBIKOB 10 CPaBHEHMIO C TpaJy-
LIMOHHBIMU MeTopamu. dddekTuBHOCTb Mozeny i-SDPL olieHMBaeTCcsl Ha OCHOBE TPeX OCHOBHbIX aCITek-
TOB KOMIIETEHTHOCTM, KaKIblii M3 KOTOPBIX MMeeT YeTKue mokasatenn u kputepun. [IpencraBieHHas
mozenb 06yueHust i-SDPL mpogeMOHCTpupoBaa cBoio 3 (HeKTMBHOCTD B MOBBIIIEHUY KOMIIETEHTHOCTY
B 00/1aCTY OTHOILEHUS K JieNy, 3HAHMI M TPYIOBBIX HABBIKOB y 136 CTYJEHTOB B XO[€e IBYX MPOOHBIX
BHenpeHuit. HayuHas Hosu3Ha. PaspaboraHa opuruHaibHas mopenb i-SDPL, mosBossiiomasi obecrie-
YMTh MHTErpaniuio 06pa3oBaTebHbIX MPOrpaMM MpodeccroHaaIbHOr0 06pa30BaHMsI ¢ IOTPEGHOCTSIMU
KOHKPEeTHBIX OTpacieil MpoMblllIeHHOCTU. [Ipakmuueckas 3Hauumocme. 1llupokoe BHelpeHMe MOIenn
i-SDPL GyzmeT crioco6CcTBOBATH JaabHENIIeMY YKPEIUIEHUIO TapTHEPCKUX OTHOIIEHUI MEKIY yUpesK/e-
HUSIMM TTPOdeCCHOHATHLHOTO 06Pa30BaHMSI M TPOMBIIIEHHOCTbIO. Pe3yIbTaThl MCC/IEIOBAHYS HE TOJBKO
aKkTyaJabHbI AJis cucteMbl VHS B lHAO0HE3MM, HO ¥ MOTYT CJTY’KUTb OPUEHTUPOM [IJIsT YUpeKIAeHUii TTPo-
(heccroHaIbHOTO 06pa30BaHMsI B APYTUX CTPaHaX, CTAIKMBAIOMIMXCS C aHAJIOTMYHBIMU ITPOGIeMaMu.

Kntouessie cnosa: orpaciieBoe o6yueHye MPOeKTaM CaMOCTOSITeIbHOTO poekTupoBanus (i-SDPL), cTy-
IeHTbI podeccroHaIbHO-TeXHMUECKUX YUWIINIL, TOTOBHOCTD K paboTe

Bnazodapnocmu. ABTODbI BBIPAKAIOT Gi1arofapHOCTh YHMBepcuTeTy Axmaja JlaxiaHa 3a MOJJepKKy

BHYTPEHHMX UCCIeNOBATENbCKMUX (QOHIOB ¢ HOMepoM KoHTpakrta PIPP-032/SP3/LPPM-UAD/VII/2022,
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MTO3BOJIMBIIYIO IIPOBECTU 3TO UCC/IEOBaHNE; TIEJarOrMYeCKOMY KOJIJIEKTUBY U CTY[I€HTaM y4e6HO Ipo-
rpaMmmbl «[IpodeccroHanbHOe o6pa3oBaHyie B 06/1aCTi aBTOMOOMITbHBIX TEXHOMIOTHIT», @ TAKKe KOMIIa-
Hustm PT Wuling Motor, PT Daihatsu Motor 1 PT Toyota Astra Motor 3a ux BKJIaj, ¥ TIOMOIIb B MCCIIEN0-
BaTeIbCKOI MHGPACTPYKTYPE.

Jna yumupoeanus: Cygapcono b., Canyrpa B.H.3., I'xo3anu @.A. [ToBbIlIeHNE TOTOBHOCTY CTYIEHTOB K
Oynyieit mpodeccroHaIbHOI NesITeTbHOCTI: OTPacaeBast MOZe/Ib 00yUeHNsI HABbIKAM CAMOCTOSITETbHO-
ro npoektupoBauus (i-SDPL). O6pazosanue u Hayka. 2025;27(6):29-54. doi:10.17853/1994-5639-2025-
6-29-54

Introduction

The Fourth Industrial Revolution, known as Industry 4.0, has brought about
major changes in various sectors, including the world of work. In this era, the skills
required are no longer limited to technical abilities, but also include soft skills such
as critical thinking, creativity, and the ability to collaborate [1, 2]. Vocational high
schools (VHSs) in Indonesia aim to produce a workforce that is competent and ready
to face the world of work [3, 4, 5]. Therefore, adjustments are needed in the curricu-
lum, learning methods, and competency standards to suit industry needs. However,
there is still a gap between the world of education and the world of work, which
causes VHS graduates to not be fully prepared to face challenges in the industry.

The Industry-Integrated Self-Design Project Learning (i-SDPL) model is
emerging as a potential solution to address these challenges. The i-SDPL model is
an extension of the existing SDPL model and emphasises the active involvement
of students in designing and implementing relevant projects in learning. The main
difference with the current SDPL model is that i-SDPL emphasises the active in-
volvement of students in designing and implementing industry-relevant projects [6,
7]. In this model, students not only learn about theoretical concepts, but also apply
their knowledge in real situations. Thus, students can develop technical skills and
soft skills that are highly needed in the world of work [1, 8]. One of the advantages
of i-SDPL is its ability to provide a more in-depth and contextualised learning ex-
perience for students. In their self-designed projects, students have to interact with
various stakeholders, including teachers, industry professionals and peers [9, 10].
These interactions not only enrich their learning experience, but also help students
build professional networks that can be useful in the future. In addition, students
also learn to work in teams, resolve conflicts, and manage time effectively.

Integration with industry in SDPL provides opportunities for students to access
the latest technology and practical knowledge that is not always available in an aca-
demic environment [11, 12]. Through collaboration with industry, students can keep
up with the latest trends, understand market needs, and prepare themselves for up-
coming challenges [13, 14]. This is especially important given the rapid changes in
technology and the need for a flexible and adaptive workforce. Industry also benefits
by being involved in the education process, such as identifying potential workforce
candidates and contributing to the development of relevant curricula.
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The perceptions of stakeholders, including students, teachers and industry, will
be the main focus in assessing the success of this learning model. Students are ex-
pected to provide feedback on their learning experience, mastery of technical and
soft skills, and the relevance of the project to industry needs. Teachers will provide
perspectives on implementation challenges, benefits for improving the quality of
learning, and the impact on teaching methods applied in the classroom. Meanwhile,
the industry will assess students’ work readiness, identify skills gaps, and provide
recommendations to enhance the integration of SDPL with evolving industry de-
mands.

In addition, this research will also assess how SDPL can be adapted and imple-
mented in different contexts. Given the diversity of VHSs in Indonesia, it is import-
ant to understand the factors that may influence the successful implementation of
this model, such as support from school Yes, I agree. Very good title. Thank you
management, availability of resources, and linkages with industry. This study will
explore various strategies that can be used to overcome these challenges, as well as
evaluate how this model can be integrated with existing educational programmes.

With the growing need for a ready and competent workforce, it is important to
evaluate and update existing learning approaches. Industry-Integrated SDPL (i-SD-
PL) offers an attractive model to improve the work readiness of vocational students
[15]. The i-SDPL model emphasises student independence in designing and imple-
menting industry-based projects, with direct integration in every stage of learning
to improve work readiness. Its advantages lie in active industry involvement, real
product-based learning, and holistic strengthening of technical competence and
soft skills compared to conventional methods.

The performance of the i-SDPL model is evaluated based on three primary com-
petency aspects, each with clear indicators and criteria: (a) Attitude. This is assessed
through rigour, teamwork, diligence, discipline, as well as creativity and innovation,
which reflect students’ preparedness for a real work environment. (b) Knowledge.
This is measured by the technical understanding and material knowledge required
by the industry, ensuring that students master both the theory and its practical
applications. (c) Skills. This encompasses mechanical and information technology
skills, which are fundamental to industrial practice and the utilisation of modern
technology [16, 17].

Overall, this research aims to provide a comprehensive insight into the de-
velopment of an Industry-Integrated Self-Design Project Learning Model in VHS.
By examining various aspects of this model, it is hoped that ways can be found to
improve its effectiveness and provide maximum benefits for students. The results
of this research are not only relevant for VHSs in Indonesia, but can also serve as
a reference for vocational education institutions in other countries facing similar
challenges.
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Literature Review

Vocational High Schools (VHS) serve as educational institutions designed to
prepare graduates for immediate entry into the workforce in their respective fields
of expertise [18, 19]. VHS play a crucial role in meeting the labor demands of vari-
ous industrial sectors. Consequently, the quality of VHS graduates directly impacts
industrial productivity. According to S. Sukardi, W. Wildan, A. Subhani [15] and V. R.
Palilingan, R. R. Oroh, M. S. S. Tumanduk et al. [20], well-prepared VHS graduates
can seamlessly transition into the workforce, contributing effectively to their re-
spective industries and enhancing overall productivity.

However, data from the Central Bureau of Statistics indicate that VHS graduates
constitute the highest proportion of unemployed individuals, accounting for 9.6% of
the total unemployment rate [21]. This high unemployment rate among VHS grad-
uates can be attributed to several factors, with the primary issue being their level of
job readiness [22]. Many graduates lack the necessary skills and practical experience
demanded by employers, leading to a significant gap between education and em-
ployment. S. A. Rodzalan, N. N. Mohd Noor, N. H. Abdullah et al. [23] and W. Schulz,
H. Solga, R. Pollak [24] stated that addressing this issue requires a comprehensive
approach to improve the vocational training curriculum, incorporate industry-spe-
cific skills, and provide real-world experience to enhance the employability of VHS
graduates.

In the study conducted by A. Prianto, W. Winardi, U. N. Qomariyah, it is estab-
lished that the readiness to enter the workforce among graduates of VHS is formed
through a comprehensive learning process that includes theoretical instruction,
practical training, and industry exposure [25]. Vocational high schools have been
progressively enhancing the quality of their education by integrating advanced ed-
ucational methods and updating their curricula to meet the evolving demands of
the job market [25, 26]. These efforts encompass a variety of initiatives, including
the adoption of modern teaching techniques, the improvement of learning facilities,
and the use of technology-enhanced learning tools. Despite these advancements,
the issue of high unemployment rates among VHS graduates remains a significant
challenge, requiring further strategic interventions.

A critical component of addressing this challenge is the establishment of robust
partnerships between vocational high schools and industries [27]. D. W. Drewery, T.
J. Pretti and D. Church noted that such collaborations are essential for aligning the
educational outcomes of VHS students with the specific skills, knowledge, and at-
titudes required by employers [28]. By engaging directly with industries, vocational
schools can ensure that their curricula are not only relevant but also forward-look-
ing, preparing students for current and future job market demands [29, 30]. These
partnerships facilitate the exchange of valuable insights and allow for the adapta-
tion of teaching methodologies to better meet industry standards. As pointed out
by D. Borah, K. Malik, S. Massini [31] and L. Underdahl, P. Akojie, M. Agustin Magabo
et al. [32], industry involvement in the education process can provide students with
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practical experience and real-world exposure, further enhancing their readiness for
employment.

I. Garcia-Martinez, M. Montenegro-Rueda, E. Molina-Fernandez et al. [33] and
S.U.Nsanzumubhire, W. Groot [34] reported that a systematic approach is required to
effectively implement these industry-school collaborations. This includes conduct-
ing comprehensive needs analyses to identify the specific competencies demanded
by various sectors, developing detailed task descriptions that outline the expected
job roles, and establishing clear competency standards that serve as benchmarks
for student performance. Additionally, creating rigorous assessment procedures
is crucial for evaluating whether students have acquired the necessary skills and
knowledge. These assessments should be designed in consultation with industry
experts to ensure their relevance and accuracy. Through these collaborative efforts,
vocational high schools can produce graduates who are not only academically pro-
ficient but also possess the practical capabilities and professional attitudes required
to thrive in the workforce [35, 36].

S. McGrath, S. Yamada [37], P. S. Rebia, Suharno, A. G. Tamrin et al. [38] and D.
Rachmawati, S. Suharno, R. Roemintoyo [39] highlighted the pivotal factor contrib-
uting to the effective cultivation of work readiness among graduates of VHS, which
resides in the proactive engagement of the industry in establishing competency
benchmarks for VHS graduates, encompassing attitudes, knowledge, and skills. The
main criterion for the implementation of VHS is the formation of competencies with
standardisation in accordance with the needs of the world of work. L. Jie, T. Choich-
aroen, S. Juithong identified Self-Design Project Learning (SDPL) as a pedagogical
methodology garnering increasing attention in vocational education [40]. SDPL
stands out as a pedagogical model deemed suitable for adoption within vocational
education settings. The fundamental aim of the SDPL framework is to align the cal-
iber of vocational graduates with industry exigencies [41, 42]. SDPL is characterised
by students acquiring proficiency in attitude, knowledge, and work skills through
their engagement with products or projects. Much of the research conducted by F.
N. Fauziah, K. Saddhono, E. Suryanto [43], N. B. Muliawan, I. A. Sulistijono [44], I.
Tejawiani, I. Lastriyani, L. Lidiawati et al. [45] and M. A. Almulla [46] has focused on
identifying the SDPL framework comprises seven distinct stages, namely: (a) Prod-
uct/Project Planning; (b) Implementation; (c) Inquiry and Development; (d) Collab-
oration; (e) Evaluation; (f) Presentation; and (g) Reflection.
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Fig. 1. Stages of the Self-Design Project Learning (SDPL) model

The i-SDPL (Industry-Integrated Self-Design Project Learning) model rep-
resents a refinement of traditional Project-Based Learning (PjBL), aimed at ad-
dressing the inherent limitations observed in the standard SDPL approach. Recent
scholarly investigations, as documented by R. Zhang, J. Shi, ]. Zhang [47], V. L. Hari-
yanto, R. Hidayah, G. N. I. Putra Pratama et al. [48], and P. Nilsook, P. Chatwattana, T.
Seechaliao [49], have underscored deficiencies primarily pertaining to collaborative
dynamics and the degree of industrial engagement within the educational milieu.
These shortcomings have prompted a concerted effort to reconceptualise the SDPL
framework, thereby fostering a more symbiotic relationship between academia and
industry.

The integration of i-SDPL with industrial imperatives is multifaceted, encom-
passing several key facets. Firstly, it necessitates the alignment of educational ob-
jectives with the dynamic demands of contemporary industries. This alignment
ensures that curricular content is not only relevant but also responsive to the evolv-
ing needs of the professional landscape. Secondly, the collaborative partnership
between educators and industry stakeholders assumes paramount significance. By
fostering close ties between these two spheres, i-SDPL endeavours to bridge the gap
between theoretical knowledge and practical application, thereby imbuing students
with a holistic understanding of their chosen vocation. Finally, the utilisation of
industrial infrastructure serves to immerse students in an authentic work environ-
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ment, thereby providing firsthand exposure to the challenges and nuances of their
respective industries.

Ultimately, the overarching goal of integrating the i-SDPL model with industry
is to enhance the vocational preparedness of students enrolled in Vocational High
Schools (VHS) while simultaneously mitigating the incidence of post-graduation
unemployment. Through a synergistic blend of academic rigor and real-world ap-
plicability, i-SDPL seeks to empower students with the requisite skills and compe-
tencies to thrive in an increasingly competitive job market. Moreover, by fostering
a culture of collaboration and partnership between academia and industry, i-SD-
PL not only serves the immediate interests of students but also contributes to the
broader socio-economic development of the communities it serves [50, 51, 52, 53].

Methodology, Materials and Methods

This study employed J. D. Richey’s and R. C. Klein’s research and development
design, comprising three distinct stages of inquiry [54]. The stages of the research
and development of the Industry-Integrated Self-Design Project Learning model are
divided into 3 stages. These stages are needs analysis, internal validation and ex-
ternal validation. The needs analysis stage aims to explore information about the
condition of learning in VHS, what aspects of competence are needed by the in-
dustry and VHS and what materials are currently needed by the industry and can
be integrated with a product / project-based learning model. This stage involves 10
teachers and 12 industry practitioners to ensure that learning needs are accurately
identified and aligned with industry requirements.

The Internal Validation stage aims to obtain feedback from experts to ensure
that the learning model and Practical Performance Test instruments are suitable for
application in the External Validation stage. This stage involves 2 vocational educa-
tion experts and 2 industry practitioners who assess the feasibility of the developed
models and instruments. Their input is used to refine and adjust the models before
wider testing. The External Validation stage focuses on evaluating the effectiveness
of the learning model in enhancing students’ work readiness. This process involves
a series of tests and trials, beginning with a pretest involving 32 students, followed
by a limited test with 20 students, and culminating in a broader trial with 136 stu-
dents. This phased approach allows for a thorough evaluation of the learning model,
from small groups to larger cohorts, ensuring its effectiveness and reliability in an
educational setting. The sequential progression of these research stages is illustrat-
ed in Figure 2.
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Fig. 2. Research and development procedures

The data collection methodologies employed in this study encompassed both
test-based and non-test-based approaches. Non-test methodologies comprised in-
terviews and questionnaires. The test-based methodology entailed a practical per-
formance examination. Interviews were conducted through focused group discus-
sions to glean insights into learning impediments, competencies, and the requisite
product/project-oriented learning materials essential for industry integration.

The Education and Science Journal Vol. 27, No 6. 2025

37



© Cypapcono b., Canmytpa B.H.3., I'xo3amu ®.A.
TToBbILIIEH)E TOTOBHOCTYA CTYZIEHTOB K GYAyiieit rIpocheCcHOHabHOJ 1eSTeNbHOCTI: OTpACIeBas MOLE/b 0GyUeH s HaBbIKAM CAMOCTOSTENBHOTO TpoeKTHpoBanys (i-SDPL)

Table 1
The internal validation instrument grids
No Criteria Assessment indicators
1 |Relevance The learning model is relevant to the learning objectives to be achieved
2 |Necessity The learning model is appropriate to the needs and characteristics of students.
3 |Clarity The instructions and steps in the learning model are clearly presented and easy

to understand.

4 |Readability The language used in the learning model is easy to understand by students,
teachers and industry practitioners.

5 |Applicability |The learning model can be applied in the context of classroom learning

6 |Effectiveness |The learning model is effective in improving aspects of student competence

Suitability to  |The learning model is in accordance with the applicable curriculum and is able
the curriculum [to support the achievement of basic competencies that have been determined
8 |Industry The learning model encourages industry participation

participation

To see the feasibility of the learning model and practical performance assess-
ment instruments, validation and input from experts consisting of vocational edu-
cation/learning experts and industry practitioners are required. Furthermore, the
learning model and practical performance assessment instruments resulting from
internal validation are applied to the external validation stage to determine the
effectiveness of the learning model in improving students’ work readiness. The in-
ternal validation instrument grids for experts and learning evaluation instruments
can be seen in Table 1 and Table 2, respectively.

Table 2
Learning evaluation instruments
Competencies Competency aspect
Attitude Thoroughness
Teamwork

Hard work and discipline
Creativity and innovation

Knowledge Technical knowledge
Material knowledge
Skills Mechanical skills

Information technology skills

The validity and reliability of the interview, questionnaire, and performance
test instruments were assessed through rigorous content validity tests conducted
by experts drawn from the realms of vocational learning and industry. Specifically,
these experts held positions as car service advisors, ensuring a specialised under-
standing of the subject matter. Reliability testing, on the other hand, was executed
utilising the Cronbach’s alpha (a) test, a renowned measure known for its ability
to ascertain internal consistency reliably. The outcomes consistently affirmed the
instruments’ reliability. The assessment instrument for the student practical perfor-
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mance test underwent meticulous development, spearheaded by VHS Automotive
Engineering educators, automotive industry practitioners, and vocational learning
authorities. Drawing upon the seminal research titled “Development of an Indus-
try-Oriented Experiential Learning (EL+i) Model to Enhance Vocational High School
Students’ Job Readiness”, as delineated in Table 3, the instrument was tailored to
suit the exigencies of the study [55] .

Table 3
Categorisation of questionnaires and practical performance tests
Score Category
3.01-4.00 Very effective
2.51-3.00 Effective
2.01-2.50 Less effective
0-2.00 Ineffective

Quantitative data analysis served as the cornerstone for evaluating both the
model’s feasibility questionnaire instrument and the practical performance assess-
ment instrument, alongside the subsequent analysis of the practical performance
test results. This analytical approach facilitated comprehensive categorisation and
interpretation of the amassed data.

Research Results

Needs Analysis

The needs analysis stage aims to investigate learning challenges, required com-
petencies, and the product or project-based learning materials necessary for indus-
try integration. Data analysis was conducted through focus group discussions in-
volving participants from vocational high school automotive engineering teachers
and automotive industry practitioners. The findings from the needs analysis stage
are presented in Table 4, Table 5, and Figure 3. The results indicate that the current
industry demands product and project-based learning materials, specifically in the
areas of electric vehicle modification, gas and electric welding, and oven painting.

Table 4
Learning problems
No. Indicators Vocational school teachers Industry practitioners
1 |Learning Planning|Teachers plan lessons in VHSs do not collaborate with industry in
accordance with the instructions |lesson planning.
of related agencies; there is no role
for industry.
2 |Learning During this time, the VHSs passively collaborate and cooperate
Implementation |implementation of learning is with industry in the implementation of
done by teachers themselves; the |learning.
role of industry is absent.
3 |Evaluation of VHS-based evaluation; no industry|VHS collaboration with industry is
Learning role. limited to graduation competency tests.
Not implemented on every competency
indicator required by VHS.
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4 |Graduate Quality |The quality of graduates is not The quality of graduates depends on
certified by the industry. the results of the VHS process, while
industry contributes minimally.

The analysis reveals significant deficiencies in the collaboration between vo-
cational high schools and industry in planning, implementation, evaluation, and
graduate quality. The curriculum is developed and implemented unilaterally by vo-
cational high schools without industry participation. Thus, industry involvement is
lacking. Evaluation is primarily managed by vocational high schools, with industry
participation limited to graduation competency tests, resulting in graduates lacking
industry certification. To address these issues, it is recommended to establish part-
nerships between vocational high schools and industry to co-develop curricula that
integrate current industry standards and practices.

Industry professionals should actively participate in teaching and provide prac-
tical training, while continuous evaluation involving industry practitioners should
be implemented to ensure students meet the required competencies. In addition,
certification processes developed in collaboration with industry should validate
graduates’ skills and knowledge, thereby improving their employability and ensur-
ing vocational education is aligned with current industry standards.

Industry practitioners work together with vocational high schools to play an
active role in the planning, implementation, evaluation, certification and sustain-
ability of vocational high school graduates to form competency completeness that
meets industry criteria.

Table 5
Competencies required by industry
Competencies | Competency aspect Description
Attitude Thoroughness Ability to perform work with detail and accuracy.
Teamwork Ability to work with others in a team, collaborate and

support each other to achieve common goals.

Hard work and discipline |Ability to complete tasks in a timely manner and to a high
standard of quality.

Creativity and innovation|Ability to think beyond predictions, seek new solutions, or
improve existing processes.

Knowledge Technical knowledge Ability about the principles, concepts, and specific details
of a field of technology or science.
Material knowledge Understanding of the types of materials, their properties,

processing methods and applications in technology,
their properties, optimal use, and ways of processing and
application in various contexts.

Skills Mechanical skills Skills in maintenance and repair of work equipment and
field of work.
Information technology|Skills in using software and related technology that
skills supports work processes in industry.

The listed competencies are comprehensive and encompass essential areas for
vocational students, particularly those specialising in electric vehicles. Attitude-re-
lated competencies prepare students to work effectively and innovate within teams.
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Knowledge-based competencies provide the theoretical foundation necessary for
understanding and applying technical concepts. Skill-related competencies ensure
students can perform practical tasks and utilise modern technologies proficiently.
Integrating these competencies into vocational education can significantly enhance
students’ readiness for the workforce, especially in technical and rapidly advancing
fields such as electric vehicle technology.

Teacher

|

Product/Project
Planning

Reflection

Implementation

Inquiry and
Development

Presentation

Evaluation Collaboration

Fig. 3. i-SDPL model from needs analysis (conceptual)

Internal Validation

The internal validation stage aims to determine feasibility and seek input and
suggestions from experts regarding the feasibility of practical performance assess-
ment models and instruments, which will be applied at the external validation (trial)
stage. Experts involved in the internal validation stage include: (a) vocational learn-
ing lecturers with over 15 years of academic experience, automotive competency
certificates, and relevant work in automotive engineering, and (b) industry practi-
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tioners with over 10 years of experience as service advisors or workshop heads. The
results of the internal validation indicate that the practical performance assessment
instrument aligns with the measured competencies, rubric criteria, and scoring.
Regarding the stages of developing the i-SDPL learning model, some important
points resulting from the internal validation stage are as follows: (a) i-SDPL em-
phasises collaboration between industry and educators at every stage of the model,
(b) implementation of the model is feasible in both vocational schools and indus-
try, taking into account the availability of learning facilities and infrastructure; (c)
evaluation occurs in the industry with graduation standards aligned with industry
needs. The revised i-SDPL learning model, incorporating feedback from the internal

validation stage, is illustrated in Figure 4.

School

Product/Project
Planning

v

Industry

Implementation

v

Inquiry and
Development

v

Collaboration

v

Presentation

v

Evaluation

School

v
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The i-SDPL model consists of stages that aim to shape the work readiness of the
rest of the vocational school:

e The product/project planning contains activities aimed at establishing clear
learning objectives, selecting appropriate projects/products, and scheduling their
implementation.

e The implementation stage contains student activities in implementing
learning in accordance with the learning plan. Teachers and industry practitioners
ensure learning outcomes comply with industry standards. This phase is important
for grounding theoretical knowledge in practical application.

¢ The investigation and development stage encourages students to complete
learning tasks according to the knowledge and skills they have acquired.

e The collaboration stage is the stage where students interact directly with
industry practitioners to gain experience, knowledge and skills according to the
needs of the industrial world.

e The presentation stage contains activities to demonstrate the results of the
problem solving process/tasks that have been studied. Here communication will be
formed and produce input from other students, teachers and industry practitioners.

e The evaluation stage contains competency tests and feedback that are in
line with industry standards.

e The final stage, reflection, allows teachers and industry practitioners to as-
sess learning outcomes and develop further strategies for developing student com-
petencies.

Table 4
Stages of Industry-Integrated Self-Design Project Learning (i-SDPL) model
Model stages Activities Time
Product/Project |Industry practitioner and teacher together: Before
Planning - determine learning objectives; learning

- determine the project or product that will be used for learning;
- inform students about the work plan and schedule for learning
implementation; and

- divide the group.

Implementation |Students start practising and working according to the projects planned |According

by teachers and industry practitioners. to

Industry practitioners and teachers together provide guidance to students |industry

when needed. standards
Inquiry and - Students complete a project/product.

Development Student apply he attitudes, knowledge and skills gained from

learning.
- Industry practitioners and teachers together provide guidance

to students when needed.
Collaboration  |Students interact with industry practitioners who are experienced in
completing projects/products.

Presentation Students present the results of the project/product that is done. 10
minutes/
group
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Evaluation - Teachers and industry practitioners evaluate student progress |As per
on a regular basis. industry
8 . . standard
- Teachers or industry practitioners conduct competency tests.
- Teachers and industry practitioners summarise and provide
feedback to students.
Reflection Teachers and industry practitioners reflect on learning outcomes and plan |At the
steps for student competency development. end of the
lesson

External Validation

The external validation stage is divided into two: limited trial and extended
trial stages. The purpose of external validation is to determine the effectiveness of
the i-SDPL model in improving the work readiness of vocational students. External
validation activities began with a pretest involving 32 students of VHS Muhammad-
iyah 2 Tempel. The subject matter tested was welding with a motorcycle chain cover
project. The limited trial was conducted at VHS Muhammadiyah 1 Salam Magelang
involving 20 students who studied welding with a toolbox project. Meanwhile, the
extended trial was conducted at SMK Muhammadiyah 1 Salam and SMK Muham-
madiyah Pakem, involving 136 students from the Automotive Engineering Depart-
ment.

The analysis of the table indicates significant improvements across various cat-
egories attitude, knowledge, and skills from pretest to posttest. In the attitude cat-
egory, there was a notable increase in creativity and innovation, with scores rising
from 1.4 in the pretest to 3.6 in the posttest. Although some categories, such as con-
scientiousness and hard work and discipline, experienced a decline during the trials
stage, both showed significant improvement in the posttest. The knowledge catego-
ry also demonstrated a positive upward trend, with material knowledge increasing
from 1.6 in the pretest to 3.6 in the posttest. Similarly, the skills category exhibited
growth, with information technology skills improving from 1.4 in the pretest to 3.4
in the posttest.

Overall, these results suggest that the implemented programme or intervention
was successful in enhancing participants’ attitudes, knowledge, and skills, despite
some fluctuations during the trials stage. This indicates that, despite initial chal-
lenges, participants were able to overcome and significantly improve their abilities
through the learning process or intervention conducted. The results of the external
validation stage can be seen in Figure 5.
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Comparison of Average Scores of External Validation
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Fig. 5. Comparison of average scores of external validation stage

Results and Discussion

According to I. Tejawiani, 1. Lastriyani, L. Lidiawati et al. [45], D. Guile, C.
Spinuzzi [56], and L. Youyou, A. C. Kit [57], the Industry-Integrated Self-Design Proj-
ect Learning (i-SDPL) model, derived from the Project Based Learning (PjBL) frame-
work, emphasises the development of student competencies through direct engage-
ment with industry-related projects and products. This model integrates theoretical
and practical learning, fostering a holistic development of attitudes, knowledge, and
skills. Key characteristics of the i-SDPL model include its collaborative approach,
where educators and industry practitioners work together to guide students. The
curriculum is aligned with industry standards, ensuring that the competencies stu-
dents acquire are relevant and up-to-date with current industrial demands. Fur-
thermore, the model includes rigorous stages of implementation and evaluation,
conducted within industrial settings, which immerse students in real-world work
environments. This not only bridges the gap between classroom learning and in-
dustry practice but also facilitates a smoother transition for students into the work-
force.

According to C. Marnewick [58], H. Yudiono, S. Maulana, M. B. R. Wijaya et al.
[59],and G. Pan, P.-S. Seow, V. Shankararaman et al. [60], in the i-SDPL learning mod-
el, the integration of project- and product-based learning with industry standards
is essential in shaping students’ competencies to meet industry needs. By working
on real industrial projects, students gain practical experience and develop skills that
can be directly applied in their future careers. This experiential learning approach
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not only improves technical proficiency, but also encourages critical thinking, prob-
lem-solving and collaboration skills. Exposure to the industrial climate plays an im-
portant role in preparing students for the professional environment by enhancing
their understanding of industrial processes and work culture. This comprehensive
exposure helps develop the character and work readiness of vocational high school
(VHS) students, making them more adaptable and able to face the challenges of the
modern industrial landscape. The i-SDPL model, therefore, represents a significant
advancement in vocational education by ensuring that students are not only aca-
demically proficient but also industry-ready.

According to A. Saepudin [61], the i-SDPL learning model has been shown to be
highly effective in improving work readiness across multiple dimensions, includ-
ing attitude, knowledge and skills. The model significantly improves competence
in the attitude of rigour. The statement is supported by H. B. Issa and A. Khataibeh
[62], who state that project-based learning is a core component of the i-SDPL model
that emphasises the final quality of the product. To achieve a high-quality product,
students must pay careful attention to every detail and ensure that each step is
done carefully, thus consistently developing attitudinal competence in the aspect of
rigour. In addition, G. Aydin, O. Mutlu [63] and U. Usmeldi, R. Amini [64], stated that
the i-SDPL learning model is an effective method to foster competence in teamwork.
Student collaboration/cooperation in producing products/projects forms student
competence in discussion and provides different knowledge.

According to Z. Zen, Reflianto, Syamsuar et al. [65], L. Zhang, Y. Ma [66] and T.
Q. Tran, T. N. P. Tran [67], work competence and discipline refer to a person’s ability
to complete tasks on time with high quality standards. Through the application of
the i-SDPL learning model by producing projects or products, students can create
work that meets industry standards, which emphasise completeness, efficiency and
perfection. By applying i-SDPL consistently, an optimal attitude of hard work and
discipline will be formed. The next attitude competency is creativity and innova-
tion. According to S. Hanif, A. F. C. Wijaya, N. Winarno [68], S. K. Ummah, A. Inam, R.
D. Azmi [69], and A. Ahmad, B. Jabu [70], the application of i-SDPL will strengthen
students’ creativity and innovation attitudes. In the process of making products,
students repeatedly receive input/direction from industry practitioners and teach-
ers. The process encourages students to always innovate, looking for new ways to
improve the quality of the products they produce, so that their creativity and inno-
vation competencies are growing.

Motivational factors for all participants in the i-SDPL model include aspects
from students, teachers, and industries involved in the learning process. The i-SDPL
learning model stimulates students to understand and apply concepts and theories
in product manufacturing. The question is supported by Syahril, Purwantono, R. E.
Wulansari et al. [71] and M. H. Shin [72], that through the i-SDPL learning model,
students more easily understand the relevance and importance of technical knowl-
edge in practical applications. Not only that, this model also facilitates students to
experience firsthand the process and challenges of completing a project or product.
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This activity encourages students to develop technical skills from planning, imple-
mentation, to evaluation. In addition, the i-SDPL learning model improves students’
material knowledge competence. This is supported by research conducted by N. Wi-
jayati, W. Sumarni, S. Supanti [73], E. C. Miller, J. S. Krajcik [74], and M. Nasir, R.
Fakhrunnisa, L. R. Nastiti [75], which showed that learning with the i-SDPL model
can shape students’ attitudes, knowledge, and work skills as a whole. Through this
model, students not only understand the theory, but can also directly observe how
these concepts are applied in making real projects or products. The integration of
product-based learning models with industry allows students to gain practical ex-
perience in the use and processing of materials, so that they are better prepared to
face challenges in the world of work.

For teachers, motivation comes from their role as facilitators who not only
teach theory but also guide students in industry-based projects. This model allows
teachers to update their insights through co-operation with industry as well as de-
velop more innovative and effective learning methods. In addition, students’ suc-
cess in producing quality projects is a source of satisfaction for educators. For the
industry, involvement in SDPL is an opportunity to get a more prepared and skilled
workforce candidate according to the company’s needs. By participating in the de-
sign and evaluation of projects, industries can ensure that graduates have compe-
tencies that meet their standards. In addition, this model also helps the industry
to build close relationships with educational institutions, which can lead to wider
cooperation in the future.

Mechanical skills competence refers to a person’s practical ability to under-
stand, maintain, repair and operate machine tools and components. The i-SDPL
learning model is developed in accordance with industry needs and standardisa-
tion. Through the application of the model, students get the opportunity to apply
the theory and concepts of machining in making projects or products. This ques-
tion is in accordance with the results of research from W. Kurniawan, A. Budiono
[76], H. Maksum, W. Purwanto [77], C. Y. Chao, Y.-C. Li, M.-S. Hour et al. [78], and S.
Syahril, R. A. Nabawi, D. Safitri [79], who stated that by working according to indus-
try standards, students can understand how the principles of mechanics apply in a
real industrial context. S. Syahril, R. A. Nabawi, D. Safitri [79], ]. Zhang, W. Wu, H. Li
[80], H. Suswanto, A. Hamdan, R. R. Mariana et al. [81], M. D. C. Granado-Alcén, D.
Goémez-Baya, E. Herrera-Gutiérrez et al. [82], stated that the project-based learning
model integrated with industry can improve the competence of information tech-
nology skills. The statement is supported by V. J. Llorent, A. L. Gonzéalez-Gémez, D.
P. Farrington et al. [83], and A. M. Al-Abdullatif, A. A. Gameil [84], that through the
completion of industry-standard projects or products, students have the opportuni-
ty to interact with various tools, platforms and information technology commonly
used in the industrial world. This learning activity equips students with practical
and technical skills in operating, maintaining, and utilising various solutions using
information technology.
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The i-SDPL model has several limitations that can affect its effectiveness. One
of the main challenges is the limited collaboration with industry, especially for
schools that do not have easy access to relevant companies. This can be overcome
by building a wider network of partnerships through internship programmes, curric-
ulum cooperation and industry visits. In addition, limited resources and infrastruc-
ture in some schools are also an obstacle in implementing this model. Solutions
that can be applied are the utilisation of simulation technology, cooperation with
companies for access to industrial facilities, and procurement of equipment through
educational grants.

On the other hand, students’ level of independence in learning varies, which
can affect the smooth running of their projects. To overcome this, initial training
on project management, more intensive guidance from teachers and industry men-
tors, and periodic evaluations are needed to ensure students’ progress. In addition,
the evaluation of competency standards is also a challenge due to differences in
industry standards that may affect the objectivity of the assessment. Therefore, the
development of a standardised assessment rubric with the industry is a solution to
ensure a more accurate evaluation and in accordance with the needs of the world of
work. An explanation of these limitations and their solutions can be included in the
Discussion section to provide insight into the challenges of i-SDPL implementation
and strategies to improve its effectiveness.

Conclusion

The i-SDPL learning model is an innovative approach derived from the Proj-
ect-Based Learning (PjBL) framework. The development of this model stems from
a comprehensive needs analysis and feedback from industry experts and practi-
tioners. The distinguishing feature of the i-SDPL model is the integration of indus-
try involvement at every stage of the learning process, including preparation, im-
plementation, and evaluation. Moreover, the i-SDPL model is executed in a blended
format, combining learning experiences in vocational high schools (VHS) and in-
dustry settings. The industry component is designed to acquaint students with the
professional work environment at an early stage.

The i-SDPL learning model has demonstrated its efficacy in enhancing compe-
tencies in attitude, knowledge, and work skills through two trial implementations.
The implementation of the model is intended to benefit not only students but also
teachers. For educators, the i-SDPL model serves as a mechanism to update and
expand their knowledge in line with current industry advancements.
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Abstract. Introduction. The Fourth Industrial Revolution has brought about significant changes in both
the economy and education. This study introduces a tailored self-design training model specific to In-
donesia's industries for students. Aim. The present research aims to develop a learning model that is
product-oriented and tailored to meet the needs of the industry. Additionally, it seeks to evaluate the
model’s effectiveness in enhancing the readiness of vocational high school (VHS) students. Methodology
and research methods. The study employed various testing methods, including interviews, questionnaires,
and practical perfformance assessments. Results and scientific novelty. The developed Industry-Integrat-
ed Self-Design Project Learning (i-8DPL) model integrates the learning experiences from VHSs with an
industry component aimed at familiarising students with the professional environment of enterprises.
This model emphasises student independence in the development and implementation of industry pro-
jects. The integration with industry within the model offers students access to the latest technologies
and practical knowledge that may not always be available in an academic setting. The advantages of this
model include active student participation in enterprise operations, training based on real products,
and a comprehensive enhancement of both technical competencies and soft skills compared to tradi-
tional methods. The effectiveness of the i-SDPL model is evaluated based on three main competency
aspects, each with clear indicators and criteria. The i-SDPL model has demonstrated its effectiveness
in enhancing attitude, knowledge, and skills competency among 136 students across two trial imple-
mentations. Scientific novelty. An original i-SDPL model has been developed to ensure the integration
of vocational education programmes with the specific needs of various industries. Practical significance.
The widespread adoption of the i-SDPL mode| will further enhance partnerships between vocational ed-
ucation institutions and industry. The findings of this study are not only pertinent to the VHS system in
Indonesia but can also serve as a valuable guide for vocational education institutions in other countries
facing similar challenges.
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Annomayus. Bsedenue., YeTsepras NPOMBILIICHHAS PEBOMOLMA NPUBENA K CEPbE3HBIM M3MEHEHISIM
KAK B 9KOHOMMEKE, TAk i B ce pe nogroroeku kagpoe. Mewiegosadne NpeicrasiseT BapHadT Mogeu of-
YMEHMH CTYICHTOR CAMOCTOATENBHOMY IIPOCKTHPOBAHMIO I KOHKPETHOM OTPAtIM NPOMbILLTE HHOCTH
Hugonesuu. Hers uccnegosadus — paspaborka Mmogeny oByueHus, 0CHOBAHHOI HA HPOOYKTE U COOTBET-
CTBYHLWEH NoTpeGHOCTIM OTPAUIN, 4 Takoke oueHK ee ek THBHOCTH B NOBLIUEHHH IOTOBHOCTH K
pabore crygentos npodeccotaibHO-TexHudec knx yuwinw (VHS). Memodonoeus, memodst u memodur it
B wcotenoBaHMy NPUMMEHSJIMCH TECTOBLIE METOAbLl € MCIOIbL30BAHMEM TAKMX MHCTPYMEHTOB, KAK HMH-
TEPBLID, AHKeTHPOBAHKe 1 npakTHueckue rectsl sdde krnsnocry. Pesynsmamst. Paspaborasyas mogens
i-SDPL 00beaMHAeT ONbIT 00y4eHMA B aKae MHUeCcKoit cpene npodieCcHOHANILHO-TeXHHUSCKMX YUUIMLL,
(VHS) ¢ oTpaciesblM KOMIIOHEHTOM, PeAHATHAYC HHBIM 115 03HAKOM/ICHHSH CTYAeHTOB ¢ npodeccio-
HAMbLHON cpenoi Ha npegnpuaTsax. JaHHas Mogens JefaeT VIop Ha CaMOCTOATENbHOCTL CTYAEHTOR B
paspadoTKe U PeaM3alMK OTPACIeBb NPOeKTOS. MHTerpays ¢ HpoMbIUUIEHHOCTEH B PAMKAX MOLE/IK
MPeLOCTABISET CTYACHTAM BO3MOMHOCT b HOJIYUMTD JOCTYI K HOBE AWM TEXHOMOI MSIM W ITPA KT MUe CKIM
FHAHMAM, KOTOPBLIE HE BCEraa JOCTYIIHLL B akageMuueckoi cpege. [IpeMy lecTsa MOAeNH 3aii0ualorTcd
B AKTHMBHOM YHACTHH CTYICHTOR B paboTe npennpusaTiii, o0yueH MM Ha OCHOBE PEalibHBIX IIPOIYKTOB U
KOMIUIE KCHOM YEPEIUIeHMM TeXHMME CKOH KOMIIeTeHTHOCTH M MATKMX HABBLIKOB 110 CPABHEHMID ¢ TPagu-
umoHHsIMu Metogamu. 3 e krusrocr b mogeny i-SDPL o1leHHBASTCH HA OCHOBE TPeX OCHOBHLIX ACTeK-
TOB KOMIETEHTHOCTH, KaXOLii M3 KOTOPLIX MMEeT HYeTKMe Mnoxkasatenn u kpurtepuy. IpescrasieHHan
sogens obyuerns i-SDPL npogeMoHcTpuposaia ceow 3GdeKTHBHOCTD B IIOBLILICHMM KOMIIETEHTHOCTH
B 00NACTH OTHOWEHUA K Oeny, 3HAHWI M TPYIOBLIX HABLIKOB ¥ 136 CTYIEHTOB B X0Je ABYX NPOOHLIX
pHeapesmit. Hayunan wosusva. Paspaborada opurMHaibHas mogens i-SDPL, nossomasiowas obecie-
UMTh MHTErpalio 00pasoBaTenbHbX Nporpasmm npodeccHoHanbHOro 0BpasoBaHus ¢ HOTPeBHOCTIMM
KOHKPETHLIX OTpacteil npomMeiuieHHoct. fpakmuneckan svauusmocns, LMpokoe BHEAPEeHUE MOOEIH
i-SDPL 6ygeT cniocobeTBOBATE JAbHER e My YKPEILIeHHIO APTHe PCKIX OTHOLIE HUI MEXIy yupexne-
HUAMH [IPODECCHOHANLHOIO 0APA30BAHMA U IIPOMBIULIEHHOCT bi0. Pesy/ibTaTsl MCUICL0BAHMS HE TOMLKO
AKTYaibLHBLL A cucrembl VHS B MHgoHesmMu, HO M MOTYT IYHUTE OPHEHTHPOM I8 YUPEKIeHMil npo-
theccnoHaIbHOrO O0PA3OBAHKMA B APYTMX CTPAHAX, CTATKMBAK LMXCH € AHATIOTMYHBIM K [TPOGIeMA M.

Kmouespie cioaa: orpaciesoe 0Gy4eHHe POSKTAM CaMOCTOATEILHOIO NpoekTHposanus (i-SDPL), cry-
LEeHTB TPodeccMOHATBHO-TEXHHUECKMX YHIUTHMLL, FOTOBHOCT b K pafore

Bagzodaprocniit. ABTOpPLl BLIPAKAWT BaarofapHocTs Yausepeutery Axmana JlaxiaHa 3a nogaeprky
BHYTPEHHMX MCCIenoBaTenLCkMx GoHooe ¢ HoMmepom KoxTpakTa PIPP-032/5P3/LPPM-UAD/VIL/2022,
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Introduction

The Fourth Industrial Revolution, known as Industry 4.0, has brought about
major changes in various sectors, including the world of work. In this era, the skills
required are no longer limited to technical abilities, but also include soft skills such
as critical thinking, creativity, and the ability to collaborate [1, 2]. Vocational high
schools (VHSs) in Indonesia aim to produce a workforce that is competent and ready
to face the world of work [3, 4, 5]. Therefore, adjustments are needed in the curricu-
lum, learning methods, and competency standards to suit industry needs. However,
there is still a gap between the world of education and the world of work, which
causes VHS graduates to not be fully prepared to face challenges in the industry.

The Industry-Integrated Self-Design Project Learning (i-SDPL) model is
emerging as a potential solution to address these challenges. The i-SDPL model is
an extension of the existing SDPL model and emphasises the active involvement
of students in designing and implementing relevant projects in learning. The main
difference with the current SDPL model is that i-SDPL emphasises the active in-
volvement of students in designing and implementing industry-relevant projects [6,
7]. In this model, students not only learn about theoretical concepts, but also apply
their knowledge in real situations. Thus, students can develop technical skills and
soft skills that are highly needed in the world of work [1, 8]. One of the advantages
of i-SDPL is its ability to provide a more in-depth and contextualised learning ex-
perience for students. In their self-designed projects, students have to interact with
various stakeholders, including teachers, industry professionals and peers [9, 10].
These interactions not only enrich their learning experience, but also help students
build professional networks that can be useful in the future. In addition, students
also learn to work in teams, resolve conflicts, and manage time effectively.

Integration with industry in SDPL provides opportunities for students to access
the latest technology and practical knowledge that is not always available in an aca-
demic environment [11, 12]. Through collaboration with industry, students can keep
up with the latest trends, understand market needs, and prepare themselves for up-
coming challenges [13, 14]. This is especially important given the rapid changes in
technology and the need for a flexible and adaptive workforce. Industry also benefits
by being involved in the education process, such as identifying potential workforce
candidates and contributing to the development of relevant curricula.
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The perceptions of stakeholders, including students, teachers and industry, will
be the main focus in assessing the success of this learning model. Students are ex-
pected to provide feedback on their leaming experience, mastery of technical and
soft skills, and the relevance of the project to industry needs. Teachers will provide
perspectives on implementation challenges, benefits for improving the quality of
learning, and the impact on teaching methods applied in the classroom. Meanwhile,
the industry will assess students’ work readiness, identify skills gaps, and provide
recommendations to enhance the integration of SDPL with evolving industry de-
mands.

In addition, this research will also assess how SDPL can be adapted and imple-
mented in different contexts. Given the diversity of VHSs in Indonesia, it is import-
ant to understand the factors that may influence the successful implementation of
this model, such as support from school Yes, I agree. Very good title. Thank you
management, availability of resources, and linkages with industry. This study will
explore various strategies that can be used to overcome these challenges, as well as
evaluate how this model can be integrated with existing educational programmes.

With the growing need for a ready and competent workforce, it is important to
evaluate and update existing learning approaches. Industry-Integrated SDPL (i-SD-
PL) offers an attractive model to improve the work readiness of vocational students
[15]. The i-SDPL model emphasises student independence in designing and imple-
menting industry-based projects, with direct integration in every stage of learning
to improve work readiness. Its advantages lie in active industry involvement, real
product-based learning, and holistic strengthening of technical competence and
soft skills compared to conventional methods.

The performance of the i-SDPL model is evaluated based on three primary com-
petency aspects, each with clear indicators and criteria: (a) Attitude. This is assessed
through rigour, teamwork, diligence, discipline, as well as creativity and innovation,
which reflect students’ preparedness for a real work environment. (b) Knowledge.
This is measured by the technical understanding and material knowledge required
by the industry, ensuring that students master both the theory and its practical
applications. (c) Skills. This encompasses mechanical and information technology
skills, which are fundamental to industrial practice and the utilisation of modern
technology [16, 17].

Overall, this research aims to provide a comprehensive insight into the de-
velopment of an Industry-Integrated Self-Design Project Learning Model in VHS.
By examining various aspects of this model, it is hoped that ways can be found to
improve its effectiveness and provide maximum benefits for students. The results
of this research are not only relevant for VHSs in Indonesia, but can also serve as
a reference for vocational education institutions in other countries facing similar
challenges.
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Literature Review

Vocational High Schools (VHS) serve as educational institutions designed to
prepare graduates for immediate entry into the workforce in their respective fields
of expertise [18, 19]. VHS play a crucial role in meeting the labor demands of vari-
ous industrial sectors. Consequently, the quality of VHS graduates directly impacts
industrial productivity. According to S. Sukardi, W. Wildan, A. Subhani [15] and V. R.
Palilingan, R. R. Oroh, M. S. S. Tumanduk et al. [20], well-prepared VHS graduates
can seamlessly transition into the workforce, contributing effectively to their re-
spective industries and enhancing overall productivity.

However, data from the Central Bureau of Statistics indicate that VHS graduates
constitute the highest proportion of unemployed individuals, accounting for 9.6% of
the total unemployment rate [21]. This high unemployment rate among VHS grad-
uates can be attributed to several factors, with the primary issue being their level of
jobreadiness [22]. Many graduates lack the necessary skills and practical experience
demanded by employers, leading to a significant gap between education and em-
ployment. S. A. Rodzalan, N. N. Mohd Noor, N. H. Abdullah et al. [23] and W. Schulz,
H. Solga, R. Pollak [24] stated that addressing this issue requires a comprehensive
approach to improve the vocational training curriculum, incorporate industry-spe-
cific skills, and provide real-world experience to enhance the employability of VHS
graduates.

In the study conducted by A. Prianto, W. Winardi, U. N. Qomariyabh, it is estab-
lished that the readiness to enter the workforce among graduates of VHS is formed
through a comprehensive learning process that includes theoretical instruction,
practical training, and industry exposure [25]. Vocational high schools have been
progressively enhancing the quality of their education by integrating advanced ed-
ucational methods and updating their curricula to meet the evolving demands of
the job market [25, 26]. These efforts encompass a variety of initiatives, including
the adoption of modern teaching techniques, the improvement of learning facilities,
and the use of technology-enhanced learning tools. Despite these advancements,
the issue of high unemployment rates among VHS graduates remains a significant
challenge, requiring further strategic interventions.

A critical component of addressing this challenge is the establishment of robust
partnerships between vocational high schools and industries [27]. D. W. Drewery, T.
]. Pretti and D. Church noted that such collaborations are essential for aligning the
educational outcomes of VHS students with the specific skills, knowledge, and at-
titudes required by employers [28]. By engaging directly with industries, vocational
schools can ensure that their curricula are not only relevant but also forward-look-
ing, preparing students for current and future job market demands [29, 30]. These
partnerships facilitate the exchange of valuable insights and allow for the adapta-
tion of teaching methodologies to better meet industry standards. As pointed out
by D. Borah, K. Malik, S. Massini [31] and L. Underdahl, P. Akojie, M. Agustin Magabo
et al. [32], industry involvement in the education process can provide students with
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practical experience and real-world exposure, further enhancing their readiness for
employment.

I. Garcia-Martinez, M. Montenegro-Rueda, E. Molina-Fernandez et al. [33] and
S.U. Nsanzumubhire, W. Groot [34] reported that a systematic approach is required to
effectively implement these industry-school collaborations. This includes conduct-
ing comprehensive needs analyses to identify the specific competencies demanded
by various sectors, developing detailed task descriptions that outline the expected
job roles, and establishing clear competency standards that serve as benchmarks
for student performance. Additionally, creating rigorous assessment procedures
is crucial for evaluating whether students have acquired the necessary skills and
knowledge. These assessments should be designed in consultation with industry
experts to ensure their relevance and accuracy. Through these collaborative efforts,
vocational high schools can produce graduates who are not only academically pro-
ficient but also possess the practical capabilities and professional attitudes required
to thrive in the workforce [35, 36].

S. McGrath, S. Yamada [37], P. S. Rebia, Suharno, A. G. Tamrin et al. [38] and D.
Rachmawati, S. Suharno, R. Roemintoyo [39] highlighted the pivotal factor contrib-
uting to the effective cultivation of work readiness among graduates of VHS, which
resides in the proactive engagement of the industry in establishing competency
benchmarks for VHS graduates, encompassing attitudes, knowledge, and skills. The
main criterion for the implementation of VHS is the formation of competencies with
standardisation in accordance with the needs of the world of work. L. Jie, T. Choich-
aroen, S. Juithong identified Self-Design Project Learning (SDPL) as a pedagogical
methodology garnering increasing attention in vocational education [40]. SDPL
stands out as a pedagogical model deemed suitable for adoption within vocational
education settings. The fundamental aim of the SDPL framework is to align the cal-
iber of vocational graduates with industry exigencies [41, 42]. SDPL is characterised
by students acquiring proficiency in attitude, knowledge, and work skills through
their engagement with products or projects. Much of the research conducted by F.
N. Fauziah, K. Saddhono, E. Suryanto [43], N. B. Muliawan, . A. Sulistijono [44], L.
Tejawiani, L. Lastriyani, L. Lidiawati et al. [45] and M. A. Almulla [46] has focused on
identifying the SDPL framework comprises seven distinct stages, namely: (a) Prod-
uct/Project Planning; (b) Implementation; (¢) Inquiry and Development; (d) Collab-
oration; (e) Evaluation; (f) Presentation; and (g) Reflection.
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Fig. 1. Stages of the Self-Design Project Learning (SDPL) model

The i-SDPL (Industry-Integrated Self-Design Project Learning) model rep-
resents a refinement of traditional Project-Based Learning (PjBL), aimed at ad-
dressing the inherent limitations observed in the standard SDPL approach. Recent
scholarly investigations, as documented by R. Zhang, ]. Shi, |. Zhang [47], V. L. Hari-
yanto, R. Hidayah, G. N. I. Putra Pratama et al. [48], and P. Nilsook, P. Chatwattana, T.
Seechaliao [49], have underscored deficiencies primarily pertaining to collaborative
dynamics and the degree of industrial engagement within the educational milieu.
These shortcomings have prompted a concerted effort to reconceptualise the SDPL
framework, thereby fostering a more symbiotic relationship between academia and
industry.

The integration of i-SDPL with industrial imperatives is multifaceted, encom-
passing several key facets. Firstly, it necessitates the alignment of educational ob-
jectives with the dynamic demands of contemporary industries. This alignment
ensures that curricular content is not only relevant but also responsive to the evolv-
ing needs of the professional landscape. Secondly, the collaborative partnership
between educators and industry stakeholders assumes paramount significance. By
fostering close ties between these two spheres, i-SDPL endeavours to bridge the gap
between theoretical knowledge and practical application, thereby imbuing students
with a holistic understanding of their chosen vocation. Finally, the utilisation of
industrial infrastructure serves to immerse students in an authentic work environ-
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ment, thereby providing firsthand exposure to the challenges and nuances of their
respective industries.

Ultimately, the overarching goal of integrating the i-SDPL model with industry
is to enhance the vocational preparedness of students enrolled in Vocational High
Schools (VHS) while simultaneously mitigating the incidence of post-graduation
unemployment. Through a synergistic blend of academic rigor and real-world ap-
plicability, i-SDPL seeks to empower students with the requisite skills and compe-
tencies to thrive in an increasingly competitive job market. Moreover, by fostering
a culture of collaboration and partnership between academia and industry, i-SD-
PL not only serves the immediate interests of students but also contributes to the
broader socio-economic development of the communities it serves [50,51, 52, 53].

Methodology, Materials and Methods

This study employed J. D. Richey’s and R. C. Klein’s research and development
design, comprising three distinct stages of inquiry [54]. The stages of the research
and development of the Industry-Integrated Self-Design Project Learning model are
divided into 3 stages. These stages are needs analysis, internal validation and ex-
ternal validation. The needs analysis stage aims to explore information about the
condition of leaming in VHS, what aspects of competence are needed by the in-
dustry and VHS and what materials are currently needed by the industry and can
be integrated with a product / project-based learning model. This stage involves 10
teachers and 12 industry practitioners to ensure that learning needs are accurately
identified and aligned with industry requirements.

The Internal Validation stage aims to obtain feedback from experts to ensure
that the learning model and Practical Performance Test instruments are suitable for
application in the External Validation stage. This stage involves 2 vocational educa-
tion experts and 2 industry practitioners who assess the feasibility of the developed
models and instruments. Their input is used to refine and adjust the models before
wider testing. The External Validation stage focuses on evaluating the effectiveness
of the learning model in enhancing students’ work readiness. This process involves
a series of tests and trials, beginning with a pretest involving 32 students, followed
by a limited test with 20 students, and culminating in a broader trial with 136 stu-
dents. This phased approach allows for a thorough evaluation of the learning model,
from small groups to larger cohorts, ensuring its effectiveness and reliability in an
educational setting. The sequential progression of these research stages is illustrat-
ed in Figure 2.
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Fig. 2. Research and development procedures

The data collection methodologies employed in this study encompassed both
test-based and non-test-based approaches. Non-test methodologies comprised in-
terviews and questionnaires. The test-based methodology entailed a practical per-
formance examination. Interviews were conducted through focused group discus-
sions to glean insights into learning impediments, competencies, and the requisite
product/project-oriented learning materials essential for industry integration.
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Table 1
The intemal validation instrument grids
No Criteria As%nt indicators
1 [Relevance The learning model is relevant to the learning objectives to be achieved
2 |Necessity The learning model is appropriate to the needs and characteristics of students.
3 |Clarity The instructions and steps in the learning model are clearly presented and easy

to understand.

4 |Readability The language used in the learning model is easy to understand by students,
teachers and industry practitioners.

5 |Applicability |The leaming model can be applied in the context of classroom learning

6 |Effectiveness |The leaming modelis effective in improving aspects of student competence

7 |Suitability to  |The leamning modelis in accordance with the applicable curriculum and is able
the currculum |to support the achievement of basic competencies that have been determined
8 |Industry The learning model encourages industry participation

participation

To see the feasibility of the learning model and practical performance assess-
ment instruments, validation and input from experts consisting of vocational edu-
cation/learning experts and industry practitioners are required. Furthermore, the
learning model and practical performance assessment instruments resulting from
internal validation are applied to the external validation stage to determine the
effectiveness of the learning model in improving students’ work readiness. The in-
ternal validation instrument grids for experts and learning evaluation instruments
can be seen in Table 1 and Table 2, respectively.

Table 2
Learning evaluation instruments
Competencies Competency aspect
Attitude Thoroughness
Teamwork

Hard work and discipline
Creativity and innovation

Knowledge Technical knowledee
Material knowledge
Skills Mechanical skills

Information technology skills

The validity and reliability of the interview, questionnaire, and performance
test instruments were assessed through rigorous content validity tests conducted
by experts drawn from the realms of vocational learning and industry. Specifically,
these experts held positions as car service advisors, ensuring a specialised under-
standing of the subject matter. Reliability testing, on the other hand, was executed
utilising the Cronbach’s alpha (o) test, a renowned measure known for its ability
to ascertain internal consistency reliably. The outcomes consistently affirmed the
instruments’ reliability. The assessment instrument for the student practical perfor-
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mance test underwent meticulous development, spearheaded by VHS Automotive
Engineering educators, automotive industry practitioners, and vocational learning
authorities. Drawing upon the seminal research titled “Development of an Indus-
try-Oriented Experiential Leaming (EL+i) Model to Enhance Vocational High School
Students’ Job Readiness”, as delineated in Table 3, the instrument was tailored to
suit the exigencies of the study [55] .

Table 3
Categorisation of questionnaires and practical performance tests
Score Category
3.01-4.00 Very effective
2.51-3.00 Effective
2.01-2.50 Less effective
0-2.00 Ineffective

Quantitative data analysis served as the cornerstone for evaluating both the
model’s feasibility questionnaire instrument and the practical performance assess-
ment instrument, alongside the subsequent analysis of the practical performance
test results. This analytical approach facilitated comprehensive categorisation and
interpretation of the amassed data.

Research Results

Needs Analysis

The needs analysis stage aims to investigate learning challenges, required com-
petencies, and the product or project-based learning materials necessary for indus-
try integration. Data analysis was conducted through focus group discussions in-
volving participants from vocational high school automotive engineering teachers
and automotive industry practitioners. The findings from the needs analysis stage
are presented in Table 4, Table 5, and Figure 3. The results indicate that the current
industry demands product and project-based learning materials, specifically in the
areas of electric vehicle modification, gas and electric welding, and oven painting.

Table 4
Learning problems
No. Indicators Vocational school teachers Industry practitioners
1 |Leaming Planning |Teachers plan lessons in VHSs do not collaborate with industry in
accordance with the instructions  |lesson planning.
of related agencies; there is no role
for industry.
2 |Leaming During this time, the VHSs passively collaborate and cooperate
Implementation |implementation of learning is with industry in the implementation of
done by teachers themselves; the (leaming.
role of industry is absent.
53 |Evaluation of VHS-based evaluation; no industry |VHS collaboration with industry is
Leaming role. limited to graduation competency tests.
Not implemented on every competency
indicator required by VHS.
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4 |Graduate Quality |The guality of graduates is not The quality of graduates depends on
certified by the industry. the results of the VHS process, while
industry contributes minimally.

The analysis reveals significant deficiencies in the collaboration between vo-
cational high schools and industry in planning, implementation, evaluation, and
graduate quality. The curriculum is developed and implemented unilaterally by vo-
cational high schools without industry participation. Thus, industry involvement is
lacking. Evaluation is primarily managed by vocational high schools, with industry
participation limited to graduation competency tests, resulting in graduates lacking
industry certification. To address these issues, it is recommended to establish part-
nerships between vocational high schools and industry to co-develop curricula that
integrate current industry standards and practices.

Industry professionals should actively participate in teaching and provide prac-
tical training, while continuous evaluation involving industry practitioners should
be implemented to ensure students meet the required competencies. In addition,
certification processes developed in collaboration with industry should validate
graduates’ skills and knowledge, thereby improving their employability and ensur-
ing vocational education is aligned with current industry standards.

Industry practitioners work together with vocational high schools to play an
active role in the planning, implementation, evaluation, certification and sustain-
ability of vocational high school graduates to form competency completeness that
meets industry criteria.

Table 5
Competencies required by industry
Competencies | Competency aspect Description
Attitude Thoroughness Ability to perform work with detail and accuracy.
Teamwork Ability to work with others in a team, collaborate and

support each other to achieve common goals.

Hard work and discipline [Ability to complete tasks in a timely manner and to a high
standard of quality.

Creativity and innovation|Ability to think beyond predictions, seek new solutions, or
improve existing processes.

Knowledge Technical knowledge Ability about the principles, concepts, and specific details
of a field of technology or science.
Material knowledge Understanding of the types of materials, their properties,

processing methods and applications in  technology,
their properties, optimal use, and ways of processing and
application in various contexts.

Skills Mechanical skills Skills in maintenance and repair of work equipment and
field of work.

Information technology(Skills in using software and related technology that
skills supports work processes in industry.

The listed competencies are comprehensive and encompass essential areas for
vocational students, particularly those specialising in electric vehicles. Attitude-re-
lated competencies prepare students to work effectively and innovate within teams.
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Knowledge-based competencies provide the theoretical foundation necessary for
understanding and applying technical concepts. Skill-related competencies ensure
students can perform practical tasks and utilise modern technologies proficiently.
Integrating these competencies into vocational education can significantly enhance
students’ readiness for the workforce, especially in technical and rapidly advancing
fields such as electric vehicle technology.

Teacher

;

Product/Project
Planning

A

Implementation

Evaluation

Inquiry and
Development

Collaboration

Fig. 3. i-SDPL model from needs analysis (conceptual)

Internal Validation

The internal validation stage aims to determine feasibility and seek input and
suggestions from experts regarding the feasibility of practical performance assess-
ment models and instruments, which will be applied at the external validation (trial)
stage. Experts involved in the internal validation stage include: (a) vocational learn-
ing lecturers with over 15 years of academic experience, automotive competency
certificates, and relevant work in automotive engineering, and (b) industry practi-
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tioners with over 10 years of experience as service advisors or workshop heads. The
results of the internal validation indicate that the practical performance assessment
instrument aligns with the measured competencies, rubric criteria, and scoring.

Regarding the stages of developing the i-SDPL learning model, some important
points resulting from the internal validation stage are as follows: (a) i-SDPL em-
phasises collaboration between industry and educators at every stage of the model;
(b) implementation of the model is feasible in both vocational schools and indus-
try, taking into account the availability of learning facilities and infrastructure; (c)
evaluation occurs in the industry with graduation standards aligned with industry
needs. The revised i-SDPL learning model, incorporating feedback from the internal
validation stage, is illustrated in Figure 4.

School Product/Project || Teacher and
Planning industry
v practitioners
Industry | | Implementation | |

v
— ]_ﬂqUin a_'[]_d j—
Development

)
Collaboration |_

| ey
Presentation
v
- Evaluation | —_—

v
School _] Reflection l_

Fig. 4. Implementation of i-SDPL model
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The i-SDPL model consists of stages that aim to shape the work readiness of the
rest of the vocational school:

e The product/project planning contains activities aimed at establishing clear
learning objectives, selecting appropriate projects/products, and scheduling their
implementation.

e The implementation stage contains student activities in implementing
learning in accordance with the learning plan. Teachers and industry practitioners
ensure learning outcomes comply with industry standards. This phase is important
for grounding theoretical knowledge in practical application.

¢ The investigation and development stage encourages students to complete
learning tasks according to the knowledge and skills they have acquired.

e The collaboration stage is the stage where students interact directly with
industry practitioners to gain experience, knowledge and skills according to the
needs of the industrial world.

» The presentation stage contains activities to demonstrate the results of the
problem solving process/tasks that have been studied. Here communication will be
formed and produce input from other students, teachers and industry practitioners.

e The evaluation stage contains competency tests and feedback that are in
line with industry standards.

e The final stage, reflection, allows teachers and industry practitioners to as-
sess learning outcomes and develop further strategies for developing student com-
petencies.

Table 4
Stages of Industry-Integrated Self-Design Project Learning (i-SDPL) model
Model stages Activities Time
Product/Project |Industry practitioner and teacher together: Before
Planning - determine learning objectives; leaming

- determine the project or product that will be used for leaming;
- inform students about the work plan and schedule for learning
implementation; and

- divide the group.

Implementation | Students start practising and working according to the projects planned  |According

by teachers and industry practitioners. to

Industry practitioners and teachers together provide guidance to students |industry

when needed. standards
Inquiry and - Students complete a project/product.

Development Student apply he attitudes, knowledge and skills gained from

learning.
- Industry practitioners and teachers together provide guidance

to students when needed.
Collaboration  |Students interact with industry practitioners who are experienced in
completing projects/products.

Presentation Students present the results of the project/product that is done. 10
minutes/
group
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Evaluation - Teachers and industry practitioners evaluate student progress |As per
on a regular basis. industry
s ) . standard
- Teachers or industry practitioners conduct competency tests.
- Teachers and industry practitioners summarise and provide
feedback to students.
Reflection Teachers and industry practitioners reflect on learning outcomes and plan (At the
steps for student competency development. end of the
lesson

External Validation

The external validation stage is divided into two: limited trial and extended
trial stages. The purpose of external validation is to determine the effectiveness of
the i-SDPL model in improving the work readiness of vocational students. External
validation activities began with a pretest involving 32 students of VHS Muhammad-
iyah 2 Tempel. The subject matter tested was welding with a motorcycle chain cover
project. The limited trial was conducted at VHS Muhammadiyah 1 Salam Magelang
involving 20 students who studied welding with a toolbox project. Meanwhile, the
extended trial was conducted at SMK Muhammadiyah 1 Salam and SMK Muham-
madiyah Pakem, involving 136 students from the Automotive Engineering Depart-
ment.

The analysis of the table indicates significant improvements across various cat-
egories attitude, knowledge, and skills from pretest to posttest. In the attitude cat-
egory, there was a notable increase in creativity and innovation, with scores rising
from 1.4 in the pretest to 3.6 in the posttest. Although some categories, such as con-
scientiousness and hard work and discipline, experienced a decline during the trials
stage, both showed significant improvement in the posttest. The knowledge catego-
ry also demonstrated a positive upward trend, with material knowledge increasing
from 1.6 in the pretest to 3.6 in the posttest. Similarly, the skills category exhibited
growth, with information technology skills improving from 1.4 in the pretest to 3.4
in the posttest.

Overall, these results suggest that the implemented programme or intervention
was successful in enhancing participants” attitudes, knowledge, and skills, despite
some fluctuations during the trials stage. This indicates that, despite initial chal-
lenges, participants were able to overcome and significantly improve their abilities
through the learning process or intervention conducted. The results of the external
validation stage can be seen in Figure 5.
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Comparison of Average Scores of External Validation

Stage

4
35
3
2.5
2
1,5
1
0,5
0

Thoroughness Teamwork Hard Work Creativity and Technical Material Mechanical Informaton

and Innovation Knowledge Knowledge Skalls Technology

Discipline Skills
ATTITUDE KNOWLEDGE SKILLS

s PreTest  sssLimited trial == Extended trial

Fig. 5. Comparison of average scores of external validation stage

Results and Discussion

According to L. Tejawiani, I. Lastriyani, L. Lidiawati et al. [45], D. Guile, C.
Spinuzzi [56], and L. Youyou, A. C. Kit [57], the Industry-Integrated Self-Design Proj-
ect Learning (i-SDPL) model, derived from the Project Based Learning (PjBL) frame-
work, emphasises the development of student competencies through direct engage-
ment with industry-related projects and products. This model integrates theoretical
and practical learning, fostering a holistic development of attitudes, knowledge, and
skills. Key characteristics of the i-SDPL model include its collaborative approach,
where educators and industry practitioners work together to guide students. The
curriculum is aligned with industry standards, ensuring that the competencies stu-
dents acquire are relevant and up-to-date with current industrial demands. Fur-
thermore, the model includes rigorous stages of implementation and evaluation,
conducted within industrial settings, which immerse students in real-world work
environments. This not only bridges the gap between classroom learning and in-
dustry practice but also facilitates a smoother transition for students into the work-
force.

According to C. Marnewick [58], H. Yudiono, S. Maulana, M. B. R. Wijaya et al.
[59],and G. Pan, P-S. Seow, V. Shankararaman et al. [60], in the i-SDPL learning mod-
el, the integration of project- and product-based learning with industry standards
is essential in shaping students’ competencies to meet industry needs. By working
on real industrial projects, students gain practical experience and develop skills that
can be directly applied in their future careers. This experiential learning approach
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not only improves technical proficiency, but also encourages critical thinking, prob-
lem-solving and collaboration skills. Exposure to the industrial climate plays an im-
portant role in preparing students for the professional environment by enhancing
their understanding of industrial processes and work culture. This comprehensive
exposure helps develop the character and work readiness of vocational high school
(VHS) students, making them more adaptable and able to face the challenges of the
modern industrial landscape. The i-SDPL model, therefore, represents a significant
advancement in vocational education by ensuring that students are not only aca-
demically proficient but also industry-ready.

According to A. Saepudin [61], the i-SDPL learning model has been shown to be
highly effective in improving work readiness across multiple dimensions, includ-
ing attitude, knowledge and skills. The model significantly improves competence
in the attitudeof rigour. The statement is supported by H. B. Issa and A. Khataibeh
[62], who state that project-based learning is a core component of the i-SDPL model
that emphasises the final quality of the product. To achieve a high-quality product,
students must pay careful attention to every detail and ensure that each step is
done carefully, thus consistently developing attitudinal competence in the aspect of
rigour. In addition, G. Aydin, O. Mutlu [63] and U. Usmeldi, R. Amini [64], stated that
the i-SDPL learning model is an effective method to foster competence in teamwork.
Student collaboration/cooperation in producing products/projects forms student
competence in discussion and provides different knowledge.

According to Z. Zen, Reflianto, Syamsuar et al. [65], L. Zhang, Y. Ma [66] and T.
Q. Tran, T. N. P. Tran [67], work competence and discipline refer to a person’s ability
to complete tasks on time with high quality standards. Through the application of
the i-SDPL learning model by producing projects or products, students can create
work that meets industry standards, which emphasise completeness, efficiency and
perfection. By applying i-SDPL consistently, an optimal attitude of hard work and
discipline will be formed. The next attitude competency is creativity and innova-
tion. According to S. Hanif, A. F. C. Wijaya, N. Winarno [68], S. K. Ummah, A. Inam, R.
D. Azmi [69], and A. Ahmad, B. Jabu [70], the application of i-SDPL will strengthen
students’ creativity and innovation attitudes. In the process of making products,
students repeatedly receive input/direction from industry practitioners and teach-
ers. The process encourages students to always innovate, looking for new ways to
improve the quality of the products they produce, so that their creativity and inno-
vation competencies are growing.

Motivational factors for all participants in the i-SDPL model include aspects
from students, teachers, and industries involved in the learning process. The i-SDPL
learning model stimulates students to understand and apply concepts and theories
in product manufacturing. The question is supported by Syahril, Purwantono, R. E.
Wulansari et al. [71] and M. H. Shin [72], that through the i-SDPL learning model,
students more easily understand the relevance and importance of technical knowl-
edge in practical applications. Not only that, this model also facilitates students to
experience firsthand the process and challenges of completing a project or product.
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This activity encourages students to develop technical skills from planning, imple-
mentation, to evaluation. In addition, the i-SDPL learning model improves students’
material knowledge competence. This is supported by research conducted by N. Wi-
jayati, W. Sumarni, S. Supanti [73], E. C. Miller, ]. S. Krajcik [74], and M. Nasir, R.
Fakhrunnisa, L. R. Nastiti [75], which showed that learning with the i-SDPL model
can shape students’ attitudes, knowledge, and work skills as a whole. Through this
model, students not only understand the theory, but can also directly observe how
these concepts are applied in making real projects or products. The integration of
product-based learning models with industry allows students to gain practical ex-
perience in the use and processing of materials, so that they are better prepared to
face challenges in the world of work.

For teachers, motivation comes from their role as facilitators who not only
teach theory but also guide students in industry-based projects. This model allows
teachers to update their insights through co-operation with industry as well as de-
velop more innovative and effective learning methods. In addition, students’ suc-
cess in producing quality projects is a source of satisfaction for educators. For the
industry, involvement in SDPL is an opportunity to get a more prepared and skilled
workforce candidate according to the company’s needs. By participating in the de-
sign and evaluation of projects, industries can ensure that graduates have compe-
tencies that meet their standards. In addition, this model also helps the industry
to build close relationships with educational institutions, which can lead to wider
cooperation in the future.

Mechanical skills competence refers to a person’s practical ability to under-
stand, maintain, repair and operate machine tools and components. The i-SDPL
learning model is developed in accordance with industry needs and standardisa-
tion. Through the application of the model, students get the opportunity to apply
the theory and concepts of machining in making projects or products. This ques-
tion is in accordance with the results of research from W. Kurniawan, A. Budiono
[76], H. Maksum, W. Purwanto [77], C. Y. Chao, Y.-C. Li, M.-S. Hour et al. [78], and S.
Syahril, R. A. Nabawi, D. Safitri [79], who stated that by working according to indus-
try standards, students can understand how the principles of mechanics apply in a
real industrial context. S. Syahril, R. A. Nabawi, D. Safitri [79], ]. Zhang, W. Wu, H. Li
[80], H. Suswanto, A. Hamdan, R. R. Mariana et al. [81], M. D. C. Granado-Alcén, D.
Gomez-Baya, E. Herrera-Gutiérrez et al. [82], stated that the project-based learning
model integrated with industry can improve the competence of information tech-
nology skills. The statement is supported by V. ]. Llorent, A. L. Gonzdlez-Gomez, D.
P. Farrington et al. [83], and A. M. Al-Abdullatif, A. A. Gameil [84], that through the
completion of industry-standard projects or products, students have the opportuni-
ty to interact with various tools, platforms and information technology commonly
used in the industrial world. This learning activity equips students with practical
and technical skills in operating, maintaining, and utilising various solutions using
information technology.
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The i-SDPL model has several limitations that can affect its effectiveness. One
of the main challenges is the limited collaboration with industry, especially for
schools that do not have easy access to relevant companies. This can be overcome
by building a wider network of partnerships through internship programmes, curric-
ulum cooperation and industry visits. In addition, limited resources and infrastruc-
ture in some schools are also an obstacle in implementing this model. Solutions
that can be applied are the utilisation of simulation technology, cooperation with
companies for access to industrial facilities, and procurement of equipment through
educational grants.

On the other hand, students’ level of independence in learning varies, which
can affect the smooth running of their projects. To overcome this, initial training
on project management, more intensive guidance from teachers and industry men-
tors, and periodic evaluations are needed to ensure students’ progress. In addition,
the evaluation of competency standards is also a challenge due to differences in
industry standards that may affect the objectivity of the assessment. Therefore, the
development of a standardised assessment rubric with the industry is a solution to
ensure a more accurate evaluation and in accordance with the needs of the world of
work. An explanation of these limitations and their solutions can be included in the
Discussion section to provide insight into the challenges of i-SDPL implementation
and strategies to improve its effectiveness.

Conclusion

The i-SDPL learning model is an innovative approach derived from the Proj-
ect-Based Leaming (PjBL) framework. The development of this model stems from
a comprehensive needs analysis and feedback from industry experts and practi-
tioners. The distinguishing feature of the i-SDPL model is the integration of indus-
try involvement at every stage of the learning process, including preparation, im-
plementation, and evaluation. Moreover, the i-SDPL model is executed in a blended
format, combining learning experiences in vocational high schools (VHS) and in-
dustry settings. The industry component is designed to acquaint students with the
professional work environment at an early stage.

The i-SDPL learning model has demonstrated its efficacy in enhancing compe-
tencies in attitude, knowledge, and work skills through two trial implementations.
The implementation of the model is intended to benefit not only students but also
teachers. For educators, the i-SDPL model serves as a mechanism to update and
expand their knowledge in line with current industry advancements.
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