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This study describes the implementation of Project-Based Learning
(PjBL) through metal-product fabrication in the Creative Products and
Entrepreneurship (CP&E) subject for Grade XI students in the Light
Vehicle Engineering program. A descriptive case study was conducted
with 20 students at SMK Mataram Semarang from February to May
2026 over 12 meetings. The students were organized into three groups
that fabricated two long metal benches and one shoe rack. Data were
obtained from a student-response questionnaire, a process-and-
product assessment rubric, a 12-item teacher-response instrument,
documentation, and implementation notes. The analysis of student
responses focused on nine indicators of PjBL implementation. The
response indicators ranged from 78% to 83%, indicating positive to
very positive responses. Group 1 obtained 38 points and was
categorized as very good, whereas Groups 2 and 3 obtained 34 and 33
points and were categorized as good. The teacher-response instrument
yielded 43 of 48 points (89.58%) and was categorized as very good,
although incomplete finishing received the lowest rating. The main
constraints were limited practice time and materials, uneven
participation among groups, and incomplete paintings in two groups.
The findings indicate that PjBL involving metal-product fabrication
can provide an authentic vocational learning experience when
materials, time allocation, task distribution, safety supervision, and
assessment rubrics are systematically prepared. Practically, these
findings provide vocational teachers with a planning framework for
selecting feasible products, organizing group roles, scheduling staged
inspections, and reserving sufficient time for finishing in CP&E
instruction.
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INTRODUCTION
Vocational education is intended to prepare learners to connect disciplinary knowledge with

occupational skills, professional attitudes, and workplace expectations. In vocational high schools,
instruction should extend beyond theoretical explanation by giving students opportunities to operate

tools, follow work procedures, apply occupational health and safety principles, communicate
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effectively, collaborate, and produce tangible work that can be evaluated. Both technical and non-
technical capabilities are essential to vocational students’ readiness for employment (Widodo et al.,
2025). Educators’ competencies must also be strengthened so that instruction remains aligned with
industrial developments (Amitiurna et al., 2025), while the relevance of learning increases when school
assignments are explicitly connected to workplace activities and competencies (Hiim, 2023).

The Creative Products and Entrepreneurship (CP&E) subject in the Light Vehicle Engineering
program provides an appropriate setting in which practical competence, creativity, responsibility, and
product orientation can be integrated. Fabricating metal workpieces enables students to engage in an
authentic sequence of activities, including interpreting sketches, estimating material requirements,
measuring, cutting, assembling, welding, finishing, and evaluating the completed product. Visual
representations and technical guidance can help students understand product forms, dimensions, and
production procedures (Azizah & Herwanto, 2024). Such activities may also strengthen students’
understanding of product utility and entrepreneurship (Hendi et al., 2025). In metalwork, procedural
precision and joint quality directly affect the quality of the final product (Wibowo et al., 2025).
Nevertheless, school-based production practice is often constrained by the availability of materials, time,
equipment, and effective group-task distribution. Consequently, both the production process and the
resulting product need to be planned and assessed in a balanced manner.

Project-Based Learning is particularly relevant to this setting because it places projects and
products at the center of the learning experience. A comprehensive PjBL process includes a meaningful
goal or problem, systematic planning, collaborative work, decision-making, artifact production, process
monitoring, and evaluation of results (Markula & Aksela, 2022). It also emphasizes learning through
product development, authentic problem-solving, collaboration, and iterative revision (Shin et al., 2021).
Product-oriented studies have shown that a tangible product can connect creativity, project management,
and student innovation (Zhan et al., 2022). Similarly, project-based STEM learning demonstrates
considerable educational value while also revealing challenges associated with tool use and practical
implementation (Chang & Chen, 2022). In welding technology, a structured application of PjBL has
been reported to support vocational students’ cognitive, affective, and psychomotor competencies
(Rahim et al., 2024).

A substantial proportion of research on PjBL in vocational education has employed experimental
designs to compare learning outcomes. A meta-analysis indicates that PjBL can contribute to academic
achievement, attitudes, and thinking skills, although the magnitude of its effects depends on
implementation characteristics and research context (Zhang & Ma, 2023). Experimental designs are
useful for testing effects, but they do not always explain how projects unfold under actual classroom
and workshop conditions. Such conditions may include changes in the intended product because of
material shortages, unequal participation, unfinished product finishing, and the need for sustained safety

supervision. The development of PjBL syntax for vocational education likewise underscores the
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importance of clearly structured project stages from initial planning to the presentation of outcomes
(Akhyar et al., 2024). Furthermore, PjBL outcomes should be interpreted by considering the learning
environment, process, skills, and evidence embodied in the product rather than relying on a single
measure (Cruz et al., 2022). Accordingly, this study treats student responses as descriptive data and
triangulates them with process-and-product rubrics, teacher responses, documentation, and
implementation notes.

The contribution of this study lies in its detailed account of PjBL implementation through metal
product fabrication in the CP&E subject under authentic instructional conditions. This study extends
prior implementation-oriented research by integrating student responses across nine indicators with
group-level  process-and-product scores, teacher responses, expert-reviewed instruments,
documentation, and records of material, participation, and finishing constraints. This combination makes
it possible to trace how resource limitations and group-work conditions shaped both the learning process
and the completed products. Rather than attempting to establish a causal improvement in learning
outcomes, the study describes the project process, student responses, the quality of the process and
products, instrument validation, teacher responses, and the constraints encountered during
implementation. Therefore, the study aims to describe the implementation of metal-product-based PjBL,
students’ responses, the quality of project processes and outputs, and the factors that require
improvement in practical CP&E instruction.

METHOD

This study employed a descriptive approach in the form of an instructional implementation case
study. This approach was selected because the study did not involve a control class, pretest-posttest
measurements, or inferential statistical testing. Quantitative data were used to summarize student
responses, process-and-product assessments, and teacher responses, while qualitative data were obtained
from documentation, teacher comments, and records of implementation constraints. The findings should
therefore be interpreted as an account of PjBL implementation in a single instructional context rather
than as evidence of a causal effect.

The study was conducted at SMK Mataram Semarang in the Light Vehicle Engineering program.
The project-based instruction was implemented in the Creative Products and Entrepreneurship subject
over 12 meetings between February and May 2026. The participants were 20 Grade XI Light Vehicle
Engineering students. They were divided into three working groups. Groups 1 and 2 each consisted of
seven students and produced a long metal bench, whereas Group 3 consisted of six students and
produced a shoe rack after the original plan was modified because of limited practice materials. The
study was conducted after permission had been obtained from the school administration and the subject
teacher. Student identities were excluded from data processing and reporting, and all documentation was

used exclusively for research purposes.
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Table 1. Group composition and project products

Group Number of students Product
Group 1 7 students Long metal bench
Group 2 7 students Long metal bench
Group 3 6 students Shoe rack

The PjBL process began with an explanation of the project objectives, the products to be developed,

work procedures, required tools and materials, occupational health and safety requirements, and

assessment criteria. Students subsequently interpreted working drawings or sketches, distributed

responsibilities, measured and cut materials, assembled components, welded joints, completed finishing

work, evaluated the products, and received teacher feedback. The teacher supervised tool use and high-

risk procedures while allowing students to remain responsible for organizing group activities and

adapting their work when constraints emerged. Structured project stages help maintain coherence

between planning, implementation, and presentation of outcomes (Akhyar et al., 2024), while visual

media and technical instructions can clarify the product form and production procedures that students

are expected to follow (Azizah & Herwanto, 2024).

Table 2. Summary of instruments and data-collection techniques

Instrument and data source

Structure

Primary analytical use

Student response questionnaire
(20 Grade XI Light Vehicle Engineering

students)

Process-and-product rubric

(three project groups)

Teacher response instrument

(CP&E subject teacher)

Documentation and implementation
notes

(teacher and activity records)

Five-point Likert scale. Part A contained
15 statements concerning PjBL
implementation; Part B contained 10
statements concerning learning outcomes

and skills.

Four-point scale. Maximum scores were
20 for the product, 20 for the process, and
40 in total.

Twelve statements scored on a four-point
scale, each accompanied by an open-

ended comment field.

Photographs of processes and products,
group lists, teacher notes, and records of

constraints.

The primary analysis focused on Items 2, 3,
4,5,6,10, 13, 14, and 15, representing nine
PjBL indicators. Part B was not treated as a
principal outcome because it consisted of

students’ self-assessments.

Assessed planning, collaboration, practical
skills, tool use and safety, time management,
product conformity, construction quality,
dimensional accuracy, finishing, and

product completion.

Assessed project objectives and stages,
participation, collaboration, tool use and
safety, completion, adaptation, product
function and construction, finishing,
practical skills, responsibility, and feasibility

for future implementation.

Provided supporting qualitative evidence
concerning the project process, limitations
of materials and time, group participation,

and product completion.
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For the process-and-product rubric, total scores of 36-40 were categorized as very good, scores of
30-35 as good, scores of 20-29 as satisfactory, and scores below 20 as requiring improvement.
Occupational health and safety was retained as a distinct assessment aspect because the use of workshop
tools and materials requires appropriate safety knowledge, attitudes, and supervision (Dewangga et al.,
2025).

During the preparation of the final analysis, the instruments and reporting focus were reviewed by
one university-based expert in educational evaluation with experience in assessing learning instruments
for vocational and practical instruction. The review addressed alignment between instrument content
and the study objectives, clarity of indicators, linguistic precision, readability, appropriateness of the
rating scales, and feasibility for vocational practical instruction. Based on the review, the student-
response analysis was narrowed to nine indicators that directly represented PjBL implementation, while
self-reported learning-outcome items were excluded from the primary analysis. The wording of several
teacher-response statements was simplified to reduce ambiguity, and the process-and-product rubric was
checked for alignment with the sequence and characteristics of metal-product fabrication. Based on the
available review notes, the student response questionnaire was considered suitable after revision, while
the process-and-product rubric and teacher response instrument were considered appropriate for use.
Because the review document did not include quantitative scores, the validation results are reported
qualitatively in terms of feasibility decisions and the subsequent revisions made.

The data were analyzed descriptively. Student responses to the nine selected items were summed
for each indicator and compared with the maximum possible score of 100, calculated as 20 students
multiplied by a maximum score of 5. Mean scores and percentages were then calculated. For descriptive
presentation, the percentages were classified into five equal-width intervals: 0%-20% as very low, more
than 20%-40% as low, more than 40%-60% as moderate, more than 60%-80% as positive, and more
than 80%-100% as very positive. Calculations were based on individual item responses. All manually
recorded questionnaire totals were rechecked by recalculating the item scores. When discrepancies were
found, the analysis used the recalculated item-level scores. The process-and-product rubric was analyzed
using product subtotals, process subtotals, total scores, categories, and teacher notes. Teacher responses
were calculated across 12 items against a maximum score of 48 and interpreted together with the
comments attached to each item. The analysis was not used to claim statistically significant
improvement or causal relationships because the study did not employ pretest-posttest measurements or

a comparison group.

RESULTS AND DISCUSSION

Implementation of Project-Based Learning in Creative Products and Entrepreneurship
Instruction
PjBL was implemented over 12 meetings between February and May 2026 through projects

involving the fabrication of metal workpieces. At the beginning of the activity, the teacher explained the
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objectives, products, tools and materials, work procedures, occupational health and safety requirements,
and assessment rubric. Students then worked in three groups. Two groups produced long metal benches,
while one group produced a shoe rack after the original plan was adjusted to accommodate material
shortages. This modification demonstrates that the project did not take place under ideal conditions;
instead, both students and the teacher had to make decisions based on the resources that were actually
available.

The practical stages consisted of planning, task distribution, measurement, cutting, assembly,
welding, finishing, and product evaluation. These activities combined technical and non-technical
competencies. Technical competence was reflected in tool operation and material processing, whereas
non-technical competence was evident in communication, collaboration, responsibility, time
management, and problem-solving. This pattern is consistent with PjBL, which integrates inquiry,
collaboration, decision-making, and the creation of a tangible product within a single learning sequence
(Markula & Aksela, 2022). Project work can also strengthen student engagement and character
development in vocational education (Putra et al., 2025) and support interpersonal competence when
roles, activities, and reflection are clearly designed (Crespi et al., 2022; Widodo et al., 2025).

The products provided a more authentic work context than isolated exercises without a defined
practical purpose. Students were required to consider the relationships among dimensional accuracy,
joint quality, neatness, time allocation, and product functionality. Connecting instructional content with
authentic vocational tasks is central to maintaining the relevance of vocational education (Hiim, 2023).
Integrating project-based instruction with production settings may also strengthen the relationship
between educational activities and practical workplace demands (Wang et al., 2023). The present
findings are broadly consistent with Rahim et al. (2024), although that study employed an experimental

design, whereas the present study is limited to a descriptive account of implementation in one class.

Assessment of the Project Process and Products

The teacher’s assessment indicated that all groups achieved either good or very good performance.
The results are presented in terms of product subtotal, process subtotal, total score, category, and teacher
comments. Scores for individual aspects could not be analyzed separately because the available

summary sheet contained only subtotal scores.

Table 3. Group-level process-and-product assessment results

Group Product P:g:}i“ Psrcooc::s Total Category Teacher’s notes

The product was completed;
Group 1 Long metal bench 19/20 19/20 38 Very good collaboration and product quality
were good.

The main construction was
Group 2 Long metal bench 18/20 16/20 34 Good completed, but painting was
unfinished.
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Group Product Product Process Total Category Teacher’s notes
score score

The product was changed because
of material limitations; the final
form was completed, but it was not
painted.

Group 3 Shoe rack 18/20 15/20 33 Good

Note: The maximum score for each product and process subtotal was 20.

Group 1 obtained a product score of 19 and a process score of 19, resulting in a total score of 38
and a very good classification. Group 2 obtained a product score of 18 and a process score of 16, for a
total of 34. Although the main construction of the long metal bench was completed, the painting stage
could not be finished. Group 3 obtained a product score of 18 and a process score of 15, for a total of
33. This group successfully adapted the project by producing a shoe rack because of material constraints
and completed its final structural form, although painting was not undertaken.

Groups 2 and 3 received lower process scores than product scores. This difference indicates that
the principal structural quality of the products remained good, but the implementation process was not
fully optimal because of limited time, unequal participation, weaknesses in group-work management,
material adjustments, and unfinished final work. The discrepancy reinforces the need to assess both
process and product in practical instruction. In project-based learning, the product should be evaluated
together with students’ ability to manage the process, exercise creativity, and solve problems (Zhan et
al., 2022). Meta-analytic evidence likewise suggests that PjBL findings must be interpreted in relation

to the type of outcome measured and the characteristics of implementation (Zhang & Ma, 2023).

Expert Validation of the Instruments
Before the final analysis was conducted, all three instruments were reviewed by one expert
validator. Because the source validation forms did not contain quantitative scores, the results are

reported as feasibility decisions and follow-up revisions. Table 4 summarizes the validation results.

Table 4. Summary of validation by one expert reviewer

Instrument Validation result Revision or follow-up action

The analysis was limited to nine PjBL indicators; self-
Student response questionnaire Suitable with revision reported learning-outcome indicators were excluded from the
main analysis.

The rubric was aligned with metal products and the scoring

Process-and-product rubric Suitable for use . LT
sequence in the original instrument.

Teacher response instrument Suitable for use The wording of the statements was simplified.

The validation process indicated that the student response questionnaire required refinement in the
focus of analysis, whereas the process-and-product rubric and the teacher response instrument were
appropriate for use. Student perceptions can provide evidence of acceptance and engagement, but they
cannot replace tests, performance assessments, or product artifacts when demonstrating improvement in

learning outcomes. For this reason, Part B of the questionnaire was not analyzed as a primary outcome.
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Student Responses to Project-Based Instruction
Student responses were calculated from nine selected items across 20 completed questionnaires.
The maximum score for each indicator was 100, and the maximum mean score was 5. Table 5 presents

the mean score, percentage, and descriptive category for each indicator.

Table 5. Student responses across nine indicators

Student response indicator Mean score Percentage Category

Understanding of the project 4.00 80% Positive
Active participation in practice 4.10 82% Very positive
Group collaboration 4.15 83% Very positive
Teacher guidance 4.15 83% Very positive
Practical skills 4.05 81% Very positive
Responsibility 4.10 82% Very positive

Problem-solving 3.90 78% Positive
Occupational safety 4.15 83% Very positive

Authentic work experience 3.90 78% Positive

Note: Categories were derived from five equal-width descriptive intervals; percentages greater than
80% up to 100% were classified as very positive, and percentages greater than 60% up to 80% were
classified as positive.

The highest percentages were recorded for group collaboration, teacher guidance, and occupational
safety. Each of these indicators achieved a mean score of 4.15 or 83% and was classified as very positive.
Active participation and responsibility each obtained a mean score of 4.10 or 82%, while practical skills
achieved 4.05 or 81%; all three were also classified as very positive. Understanding of the project
obtained a mean score of 4.00 or 80% and was classified as positive. The two lowest indicators were
problem-solving and authentic work experience, each with a mean score of 3.90 or 78%, although both
remained within the positive category. The relatively lower problem-solving score may reflect students’
continued dependence on teacher guidance when materials were limited, work plans changed, or
technical difficulties occurred. The authentic-work-experience score may have been affected by the
school-based setting, limited materials and time, unequal participation, and the absence of complete
industrial production conditions, particularly at the finishing stage. This pattern indicates broad
acceptance of the learning process while suggesting that students’ independence in addressing project
problems and connecting the activity to real workplace situations still requires further development.

Conceptually, project experience may foster communication, collaboration, responsibility, and
problem-solving. Crespi et al. (2022) reported that PjBL can develop interpersonal competencies when
activities, roles, and reflective processes are designed clearly. Chang and Chen (2022) similarly
demonstrated that project-based learning provides valuable direct experience while still presenting

challenges in tool use and task completion. In the present study, however, participation was not entirely
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balanced across group members. Therefore, positive responses should not be interpreted as evidence

that every student had an equivalent experience or that learning outcomes increased significantly.

Teacher Responses to the Implementation

The teacher response instrument yielded a score of 43 out of a maximum of 48, equivalent to
89.58%, and was classified as very good in the source instrument. Eight aspects received a score of 4:
understanding of objectives and stages, student participation, collaboration, adaptation to constraints,
product functionality, practical skills, responsibility, and feasibility for future use. Tool use and safety,
completion according to plan, and construction quality received scores of 3. Product finishing received
the lowest score of 2 because several groups did not complete the painting stage. Future implementation
should improve this stage by preparing paint and surface-treatment materials before the project begins,
setting a finishing deadline before the final meeting, conducting staged checks of grinding and surface
preparation, assigning specific finishing roles within each group, and reserving at least one dedicated

session for painting, drying, inspection, and minor correction.

Table 6. Teacher responses to product-based instruction

No. Assessed aspect Score Teacher’s principal comment
Understanding of objectives and
1 4 Most students understood the sequence of work.
stages
2 Student participation 4 Each group was actively involved in practical work.
3 Group collaboration 4 Tasks were distributed reasonably well, and members supported one another.
) Procedures were generally followed, although continued supervision was
4  Tool use and occupational safety 3
necessary.
5 Completion according to plan 3 Some groups did not complete the painting stage.
6 Adaptation to constraints 4 Group 3 adapted by changing the intended product.
7 Product functionality 4 The products functioned in accordance with their intended purposes.
8 Construction quality 3 The construction was good, but the final stage required improvement.
9 Product finishing 2 Several groups did not complete the painting stage.
] ) The teacher observed improvement in measurement, welding, and assembly
10 Practical skills 4 )
skills.
11 Student responsibility 4 Students demonstrated stronger responsibility for the group product.
Feasibility for future ) ) ) ) )
12 ) ) 4 The method was considered appropriate for practical learning experiences.
implementation

Total score = 43 out of 48 (89.58%); category in the source instrument = very good.

The teacher’s group-specific comments were consistent with the process-and-product rubric. Group
1 completed the long metal bench according to the original plan and completed all production stages.
Group 2 completed the main bench construction, but the painting stage remained unfinished. Group 3

revised its plan because of limited materials, changed the product to a shoe rack, and completed the final
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structural form without painting. Thus, the most consistent constraints across the rubric and teacher
response data concerned material readiness and the time available for finishing.

The teacher’s role in PjBL is not to complete the project on behalf of students, but to provide
direction, monitor safety, pose questions, and offer timely feedback. Such support should be
accompanied by a traceable division of responsibilities so that a small number of highly active students
do not dominate the entire project. Continuing professional development and stronger connections with
industrial practice are important for improving teachers’ ability to manage contextualized vocational
instruction (Amitiurna et al., 2025). In future implementation, a role-distribution sheet and individual

progress records could be used to strengthen group accountability.

Constraints in PjBL Implementation

The principal constraints were limited time, insufficient materials, incomplete finishing, and
unequal participation among group members. Material shortages caused Group 3 to change the intended
product. Time limitations prevented two groups from completing the painting stage. These findings
indicate that product complexity must be aligned with the number and duration of instructional meetings,
students’ initial abilities, and the availability of materials.

These constraints should not be omitted from the report because they constitute part of the findings
of an implementation study. On the contrary, they explain why product scores varied across groups and
why the quality of learning should not be judged solely from the final physical form. Evaluation of
vocational practice programs needs to account for implementation processes and actual field conditions
rather than focusing only on the final result (Yulianti et al., 2024). Future implementation should
therefore include a detailed material list, reserve materials, stage-specific deadlines, explicit role
allocation, advance distribution of the rubric, and dedicated time for finishing and evaluation.

Occupational health and safety must remain non-negotiable even when time is limited. Teacher
supervision, equipment inspection, use of personal protective equipment, and the immediate suspension
of unsafe work must take precedence over the pressure to complete a product. Students’ safety
knowledge and attitudes are associated with safe behavior during workshop practice (Dewangga et al.,
2025). With these safeguards in place, metal projects can serve as authentic yet controlled vocational

learning experiences.

Practical Implications for CP&E Instruction

The findings have several implications for the planning of CP&E instruction. First, teachers should
define a realistic project scope based on the number of meetings, students’ initial competence, available
tools, and the volume of materials. Excessively complex products may cause students to prioritize
completion over understanding the process, whereas overly simple products may not provide sufficient
challenge in planning, problem-solving, and quality evaluation. The selected instructional model should

balance the development of knowledge, practical skills, and work attitudes among mechanical
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engineering students (Widarto et al., 2024). Product selection should therefore consider functionality,
joint complexity, the number of components, finishing requirements, and occupational risks.

Second, the rubric should be distributed before practical work begins and used as a learning guide
rather than only as a scoring instrument. Students need to understand that planning, collaboration, tool
use, safety, dimensional accuracy, construction quality, finishing, and product completion are assessed
through explicit criteria. Advance access to the rubric can help each group establish targets and monitor
progress. Teachers may also add a brief control sheet for each meeting that records completed work,
encountered constraints, plans for the next meeting, and the members responsible for specific tasks. This
procedure may reduce the dominance of certain students while generating stronger process evidence for
assessment.

Third, project evaluation should be conducted progressively. Feedback should not be postponed
until the product is completed because errors in measurement, assembly sequence, or joint preparation
may become difficult to correct at a later stage. Interim checks can be conducted after planning, cutting,
initial assembly, welding, and finishing. This approach is consistent with the principle that monitoring
and revision are integral components of PjBL rather than supplementary activities undertaken after
project completion (Markula & Aksela, 2022; Shin et al., 2021). In vocational settings, staged inspection

also enables teachers to connect product-quality standards with safe and systematic work habits.

Study Limitations

This study has several limitations that should be acknowledged. The participants consisted of only
20 students from one class and one school; consequently, the findings cannot be generalized to all
students in Light Vehicle Engineering programs. The study also did not include a comparison group or
measurements before and after instruction. Therefore, the rubric scores and response data cannot be used
to conclude that PjBL caused an improvement in competence. The findings are more appropriately
understood as a contextual description of implementation and as a basis for instructional improvement.

Additional limitations concern the instruments and the traceability of the data. The rubric summary
did not report scores for each individual aspect, which restricted the analysis to product and process
subtotals. Instrument validation involved only one expert reviewer, and the source documents did not
provide quantitative validation scores or a complete description of the reviewer’s field of expertise. The
initial questionnaire was developed based on the long metal bench project. For the group that produced
a shoe rack, student responses were interpreted within the broader context of metal product fabrication.
To ensure accuracy, questionnaire data were analyzed based on item-level responses rather than relying
solely on manually written totals. Future studies should use product-specific instruments consistently,
involve more than one validator, provide digital item-level records, and document the validation

procedure in greater detail.
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CONCLUSION

Project-Based Learning through metal product fabrication was implemented in the CP&E subject
for Light Vehicle Engineering students as a descriptive study of practical instruction. Across 12
meetings from February to May 2026, students completed activities involving planning, measurement,
cutting, assembly, welding, finishing, and product evaluation. Group 1 achieved a score of 38 and was
classified as very good, whereas Groups 2 and 3 received scores of 34 and 33, respectively, and were
classified as good. Student responses across nine indicators ranged from 78% to 83%, representing
positive to very positive categories. The teacher response score was 43 out of 48, or 89.58%, and was
classified as very good in the source instrument, although finishing received the lowest score. For
vocational teachers and curriculum implementers, the findings emphasize the need to align project
complexity with available meetings and resources, use transparent role and assessment systems, and
allocate a dedicated finishing phase within CP&E learning plans.

The findings indicate that the principal value of PjBL lies in connecting the work process with a
tangible product, collaboration, responsibility, problem-solving, and occupational safety. Nevertheless,
positive student responses and teacher assessments do not constitute causal evidence of improved
learning outcomes. Future implementation should ensure earlier preparation of materials, alignment
between product complexity and available time, clearer role distribution, stronger monitoring of
individual contributions, dedicated time for finishing, and continuous safety supervision throughout all

stages of practical work.
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