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ABSTRACT

Background: The integration of digital technology into vocational
education provides opportunities to improve the quality of learning,
particularly in Motorcycle Engineering and Business (TBSM) competency
instruction. However, the continued use of conventional teaching
approaches may limit students’ learning interest and achievement.
Purpose: This study aimed to examine the effect of web-based learning
on students’ learning interest and learning outcomes in TBSM
competency instruction at SMKN 2 Bangkalan.

Method: A quantitative approach with a quasi-experimental pretest—
posttest control group design was employed. The participants were 60
students selected through total sampling, consisting of 30 students in
Class X TBSM 1 as the experimental group and 30 students in Class X
TBSM 2 as the control group. Data were collected using a learning
interest questionnaire and learning outcome tests. Data analysis
involved prerequisite testing and independent samples t-tests.
Findings: The results demonstrated a statistically significant difference
in learning interest between the experimental and control groups (Sig. =
0.024 < 0.05). The experimental group obtained a higher mean learning
interest score (52.27) than the control group (46.40). A significant
difference was also found in learning outcomes (Sig. = 0.000 < 0.05), with
the experimental group achieving a higher posttest mean score (86.67)
than the control group (65.67).

Implication: These findings provide empirical evidence that web-based
learning is more effective than conventional instruction in improving
both learning interest and academic achievement in TBSM competency
instruction.
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INTRODUCTION

Vocational education is currently undergoing a digital transition that requires
educational institutions to modify their teaching methodologies in accordance with
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technological advancements and industry needs (Hermansah et al, 2025). This
transformation is highly relevant for Vocational High Schools, especially in the Motorcycle
Engineering and Business program, because the competencies of graduates are influenced
not only by practical skills in the workshop but also by their ability to understand concepts,
analyze work procedures, interpret technical information, and independently use digital
learning resources (Kamaludin et al,, 2024; Wahyudi, K.S,, et al, 2021; Wijaya et al,, 2023). In
Indonesia, the potential for implementing web-based learning is increasingly developing
along with the growing access to public internet (Arya & Rekha, 2025). Hargittai (2025)
shows that vocational high school students typically operate within a digital ecosystem that
facilitates more efficient web-based learning implementation.

Although internet access is increasing, the quality of vocational education has not yet
reached optimal results (Silvana et al, 2021). This condition shows that the presence of
technology does not inherently guaranty improved learning outcomes unless combined
with engaging, meaningful, and contextually relevant instructional design (Hafidh et al,
2026). In the field of Motorcycle Engineering and Business, education often faces obstacles
due to the theoretical and procedural nature of the material. Noviyana et al. (2021) suggest
that online learning in the Motorcycle Engineering and Business program contributes to
improving students' theoretical understanding by providing more interactive and
meaningful learning experiences. However, this has not fully replaced practical learning due
to constraints related to equipment, network access, time, and the availability of tools and
practice materials. These findings indicate that web-based learning should not be
considered a substitute for workshop practice, but rather as an enhancement of theoretical
learning, procedural visualization, material enrichment, formative exercises, and preparatory
activities before practice (Sugiarto et al, 2023).

Previous studies highlight that the use of technology in vocational education creates
more engaging learning experiences, encouraging students to become more motivated and
achieve better learning outcomes. Idroes et al. (2024) provide evidence that web-based
constructivist learning environments facilitate the development of vocational students'
academic performance while encouraging active cognitive involvement in the learning
process. Rossydi et al. (2026) demonstrate that web-based interactive learning media
significantly improve the motivation and academic performance of vocational high school
students. Hardison et al. (2025) show that web applications in vocational automotive
education can enhance student interest, teamwork, and theoretical exam results. Efendi et
al. (2021) highlighted the effectiveness of mixed reality technology in automotive vocational
schools improves students' academic performance compared to traditional non-
technology-based learning methods. This collection of studies supports the premise that
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digital technology, particularly web-based learning, significantly enhances the quality of
vocational education, especially when tailored to vocational training needs.

However, several research gaps remain to be addressed. Previous studies have
demonstrated the potential of digital learning in vocational education by supporting student
engagement, learning achievement, and access to instructional materials. Research in
automotive education has also examined the use of advanced digital technologies, including
mixed reality and other technology-enhanced learning environments. Nevertheless,
empirical studies specifically examining web-based learning among Grade 10 students in
the Motorcycle Engineering and Business program at public vocational high schools remain
limited. In addition, previous studies have often examined learning outcomes, motivation,
engagement, or learning interest as separate indicators. Research that examines learning
interest and learning outcomes simultaneously as primary indicators of instructional
effectiveness is comparatively limited. Methodologically, several studies have employed
developmental research, survey approaches, or one-group pretest—posttest designs, which
provide useful evidence but offer more limited comparisons between instructional
conditions. Therefore, further quasi-experimental research involving experimental and
control groups is needed to provide stronger empirical evidence regarding the effectiveness
of web-based learning in motorcycle vocational education. This research gap is important
because learning interest reflects students’ affective involvement in learning, whereas
learning outcomes provide an indication of the extent to which instructional activities
support the acquisition of knowledge and skills. Previous findings have shown that
technology-supported learning can positively influence students’ learning engagement and
achievement, although its effectiveness may vary according to the learning context,
instructional design, and characteristics of the learners. Accordingly, examining these two
outcomes together can provide a more comprehensive understanding of the contribution
of web-based learning to vocational education.

Learning interest and learning outcomes are particularly relevant in Motorcycle
Engineering and Business education because theoretical understanding provides an
essential foundation for subsequent practical activities. Initial observations at SMKN 2
Bangkalan indicate that students in the Motorcycle Engineering and Business program
require learning media that can increase their interest in instructional materials, strengthen
conceptual understanding before practical application, and provide flexible access to
learning resources beyond regular classroom hours. Classroom instruction that relies
predominantly on teacher explanations may not fully accommodate differences in students’
learning needs, particularly in topics involving motorcycle components, mechanisms, and
operational systems that require clear visualization. Web-based learning provides an
alternative by organizing instructional materials in an accessible digital environment and
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incorporating visual explanations, instructional videos, practice activities, and feedback.
These features allow students to review learning materials repeatedly and access them
according to their individual learning needs. In this context, web-based learning has the
potential to connect theoretical concepts with practical applications while supporting both
students’ interest in learning and their academic achievement.

Based on these considerations, this study aims to examine the effect of web-based
learning on students’ learning interest and learning outcomes in Motorcycle Engineering
and Business education. Specifically, the study seeks to compare students’ learning interest
and learning outcomes between students who receive web-based learning and those who
receive conventional instruction, and to determine the effectiveness of web-based learning
in improving both outcomes. The findings are expected to provide empirical evidence for
the use of web-based learning as an instructional approach in vocational motorcycle
education and to contribute to the development of more flexible, accessible, and learner-

oriented vocational instruction.

METHODS

This study employed a quantitative approach using a quasi-experimental design with
a pretest—posttest control group framework. This concept is used because the class
formation was pre-existing, making individual randomization impossible. This study was
conducted at SMKN 2 Bangkalan, involving tenth-grade students enrolled in the Motorcycle
Engineering and Business program (TBSM) during the current academic semester. Two
classes underwent a pretest and a learning interest questionnaire, followed by different
treatments: web-based learning for the experimental class and conventional learning for the
control class. Next, the same posttest and questionnaire were administered to assess
changes in students' learning outcomes and interest in learning.

The target population consisted of all students enrolled in the tenth-grade Motorcycle
Engineering and Business (TBSM) program at SMKN 2 Bangkalan, which consists of two
classes with a total of 60 students, each comprising 30 students from the X TBSM
(Motorcycle Engineering and Business) 1 class and 30 students from the X TBSM (Motorcycle
Engineering and Business) 2 class. The sampling technique used is total sampling, thus
encompassing the entire population as the research sample. One class was designated as
the experimental group, while the other class served as the control group. Both classes were
given identical materials, learning durations, and assessments, with the only difference being
that the experimental class used web-based learning media, whereas the control group
received conventional instruction.

The research instruments consist of a learning interest questionnaire and a learning
outcome assessment. The questionnaire uses a Likert scale to assess students' learning
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interest, including interest, attention, engagement, and motivation to learn. The assessment
of learning outcomes evaluates knowledge of TBSM material thru pretests and posttests.
The instrument includes an observation sheet to facilitate the implementation of learning,
ensuring uniformity in treatment in both courses.

Data analysis was performed using both descriptive and inferential statistical
techniques methods. Descriptive statistics were used to analyze the mean scores and
changes observed between the pretest and posttest measurements, along with the learning
interest questionnaire. Inferential analysis begins with preparatory assessments, including
tests of normality and homogeneity. Hypothesis testing uses an independent samples t-test
was employed to evaluate whether significant differences existed between the experimental
and control groups. The analysis was performed using IBM SPSS Statistics with the
significance level established at 0.05 (a = 0.05). This study employed a quantitative approach
using a quasi-experimental pretest—posttest control group design. This design was selected
because the research participants were organized into pre-existing classes, making
individual randomization impractical in the school setting. Quasi-experimental designs are
appropriate for evaluating the effects of an intervention when random assignment cannot
be fully implemented. The study was conducted at a Vocational High School in Bangkalan,
Indonesia, involving Grade 10 students enrolled in the Motorcycle Engineering and Business
(TBSM) program during the academic semester of the study. Two intact classes participated
in the research. Both groups completed a pretest and a learning interest questionnaire
before the intervention. The experimental group received web-based learning, whereas the
control group received conventional instruction. After the intervention, both groups
completed the same posttest and learning interest questionnaire to identify changes in
learning outcomes and learning interest.

The population consisted of all Grade 10 students enrolled in the Motorcycle
Engineering and Business program at the selected Vocational High School, comprising 60
students distributed across two classes. Class X TBSM 1 consisted of 30 students, while Class
X TBSM 2 consisted of 30 students. Total sampling was used because the entire accessible
population was included as the research sample. Total sampling involves including all
members of a population when the population is relatively limited and accessible to the
researcher. One class was assigned as the experimental group and the other as the control
group. Both groups received the same learning materials, instructional duration, learning
objectives, and assessment procedures. The difference between the groups was limited to
the instructional approach, with the experimental group using web-based learning and the
control group receiving conventional instruction.

Data were collected using a learning interest questionnaire and a learning outcome
test, supported by an observation sheet to monitor the implementation of the learning
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activities. The learning interest questionnaire used a Likert scale and covered four indicators:
interest in the learning material, attention during learning activities, engagement in learning,
and motivation to learn. The learning outcome test consisted of objective questions based
on the Motorcycle Engineering and Business material taught during the intervention. The
test was administered as a pretest and posttest to measure changes in students' knowledge.
The instrument indicators were developed according to the learning objectives and
competencies addressed in the instructional material. Before the instruments were used in
the main study, their quality was examined through validity and reliability procedures.
Content validity was assessed through expert judgment to determine the relevance, clarity,
and suitability of the items with the research variables and learning objectives. Empirical item
validity was subsequently examined to identify items that adequately measured the
intended constructs. Reliability testing was conducted to determine the internal consistency
of the instruments. Validity indicates the extent to which an instrument measures the
intended construct, whereas reliability refers to the consistency of the measurement results.
The final instruments consisted only of items that met the predetermined validity and
reliability criteria.

The data analysis involved descriptive and inferential statistical procedures. Descriptive
statistics were used to summarize the pretest and posttest scores and learning interest
measurements, including the mean and standard deviation. Before hypothesis testing,
normality and homogeneity tests were conducted as prerequisite analyses for the use of
parametric statistical procedures. The normality test was used to determine whether the data
were normally distributed, while the homogeneity test examined the equality of variances
between the experimental and control groups. An independent-samples t-test was
subsequently used to determine whether significant differences existed between the
experimental and control groups in terms of learning interest and learning outcomes. The
independent-samples t-test is appropriate for examining differences in the means of two
independent groups when the relevant assumptions are satisfied. Statistical significance was
determined at an alpha level of 0.05 (a = 0.05), and the analysis was performed using IBM
SPSS Statistics.

RESULT AND DISCUSSION

Results
Descriptive statistical analysis was employed to examine the baseline and post-

intervention conditions of students in the experimental and control groups. The analysis of
pretest and posttest scores provides an overview of the effectiveness of website-based
learning media in enhancing students' learning interest and learning outcomes. The findings
are presented in table 1.
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Tables 1.
Descriptive Statistics of Student Learning Interest and Learning Outcomes

Variable Class N Pretest Posttest Mean Std. Std. Error
Mean Mean Difference Deviation Mean
Student Experiment 30 33,43 52,27 18,84 9,303 1,699
Interest Control 30 29,80 46,40 16,6 10,251 1,872
Learning  Experiment 30 51,83 86,67 34,84 16,556 3,023
outcomes Control 30 49,00 65,67 16,67 24,415 4,458

Descriptive analysis showed improvements in both learning interest and learning
outcomes in the experimental and control groups, with greater gains observed in the
experimental group. Learning interest in the experimental group increased from a mean
score of 33.43 in the pretest to 52.27 in the posttest, representing an increase of 18.84 points.
This improvement indicates that students demonstrated greater interest, attention,
engagement, and motivation during the learning process after receiving web-based
instruction. In comparison, the control group increased from 29.80 to 46.40, with a gain of
16.60 points.

A more pronounced improvement was observed in learning outcomes. The
experimental group increased from a mean pretest score of 51.83 to a posttest score of
86.67, representing a gain of 34.84 points. This improvement reflects better mastery of the
Motorcycle Engineering and Business material following the intervention. The control group
also showed improvement, increasing from 49.00 to 65.67, with a gain of 16.67 points. Thus,
the increase in the experimental group was more than twice that observed in the control
group. In addition, the standard deviation of learning outcomes in the experimental group
(16.556) was lower than that of the control group (24.415), indicating that the post-
intervention scores in the experimental group were relatively more homogeneous. Overall,
the descriptive findings show that web-based learning was associated with improvements
in both students’ learning interest and learning outcomes, with the most notable
improvement occurring in academic achievement. A graphical comparison of the pretest
and posttest results for both variables is presented in the following figure.

The normality prerequisite test using Shapiro-Wilk and the homogeneity test using
Levene's Test for the variables of student interest and learning outcomes can be seen in the
table 2. The assumption tests confirmed that the research data met the requirements for
parametric analysis. The Shapiro-Wilk normality test indicated that all data distributions
were normal, with significance values exceeding 0.05. Specifically, the learning interest
variable obtained p-values of 0.200 for the posttest and 0.119 for the pretest, while the
learning outcomes variable showed p-values of 0.210 for the pretest and 0.161 for the
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posttest. Furthermore, Levene's test results demonstrated that the data variances were
homogeneous, with significance values of 0.083 and 0.161 for learning outcomes in the
pretest and posttest, respectively, and 0.167 and 0.815 for learning interest in the pretest
and posttest, respectively. Since all significance values exceeded the 0.05 threshold, the data
satisfied the assumptions of normality and homogeneity of variance. Therefore, the data
were considered appropriate for further analysis using the independent samples t-test as a
parametric statistical procedure

Figure 1.
Graphical Representation of Changes in Learning Interest and Academic Performance in the
Experimental and Control Groups

B Pretest Experiment H Pretest Control B Posttest Experiment M Posttest Control

86.67

65.67

S ' 2
VARIABLE
STUDENT INTEREST LEARNING OUTCOMES
Tables 2.
Normality and Homogeneity Test Results for the Research Data
. Treatment Shapiro- e Levene's <

Variable time Wilk test Description Test Description

Student Pretest 0,119 Normal 0,167 Homogen

Interest Posttest 0,200 Normal 0,815 Homogen

Learning Pretest 0,210 Normal 0,083 Homogen

outcomes Posttest 0,161 Normal 0,161 Homogen
Tables 3.

Results of the Independent Samples t-Test on Students’ Learning Interest and
Academic Outcomes

Variabel Treatment t df Sig. (2-tailed) Descriptiom
time
Student Interest Pretest -1.492 58 0,141 insignificant
Posttest 2.321 58 0,024 significant
Learning Pretest 0419 58 0,667 insignificant
outcomes Posttest 3.899 58 < 0,001 significant
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The results of the independent samples t-test (table 3) indicated that there were no
statistically significant differences between the experimental and control groups prior to the
intervention. The pretest analysis showed significance values of 0.667 for learning outcomes
and 0.141 for learning interest, both exceeding the 0.05 threshold, suggesting that the two
groups had comparable baseline characteristics. However, significant differences emerged
in the posttest results following the intervention, with a significance value of p < 0.001 for
learning outcomes and 0.024 for learning interest. These findings indicate that web-based
learning was more effective than conventional instructional approaches in improving
students' learning interest and academic achievement.

Tables 4.
Effect Size of Web-Based Learning on Students’ Learning Interest and Learning
Outcomes

Variabel Cohen's d Description
Student Interest 0,599 Medium Effect
Learning outcomes 1,007 Large Effect

The effect size analysis showed (table 4) that web-based learning had a medium effect
on students’ learning interest (d = 0.599) and a large effect on learning outcomes (d = 1.007).
These findings indicate that the intervention produced a more substantial effect on students’
academic achievement than on their learning interest. The effect size results therefore
complement the hypothesis testing by demonstrating not only whether differences
occurred between the groups but also the magnitude of those differences.

Discussion
The hypothesis testing results based on the independent samples t-test revealed that

no significant differences existed between the experimental and control groups at the
pretest stage, both in students’ learning interest (p = 0.141) and learning outcomes (p =
0.667). These findings indicate that both groups had comparable baseline conditions prior
to the intervention. However, the posttest analysis demonstrated significant differences
between the two groups after the implementation of web-based learning, with significance
values of p = 0.024 for learning interest and p < 0.001 for learning outcomes. Furthermore,
the effect size analysis showed that web-based learning had a moderate effect on students’
learning interest (Cohen’s d = 0.599) and a large practical effect on learning outcomes
(Cohen’s d = 1.007). Therefore, the research hypothesis was supported, indicating that web-
based learning effectively contributes to improving students’ learning interest and academic
achievement in vocational education.
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The findings suggest that web-based learning provides a more effective learning
experience than conventional instructional approaches. The improvement in the
experimental class is evident not only from the difference in average posttest scores but also
from the strength of the influence measured by the effect size value. This shows that the use
of the web in motorcycle vocational education serves as a learning tool that helps students
absorb information in a more flexible, visual, and repetitive manner (Widiaty et al., 2019).
These findings are consistent with previous research conducted by Permatasari & Hardyanto
(2019), which found thru meta-analysis that web-based learning and blended learning
consistently produce better learning outcomes compared to conventional learning.
Students benefit from the possibility of more flexible learning, more time to study the
content, and the ability to access learning materials whenever they need them (Wachid et
al, 2019). Thus, using the web not only serves as a means to provide information but also
enhances the overall quality of the learning experience (Chairil Imran, 2022).

Students' interest in the experimental class can increase as a result of more engaging
and accessible web-based learning. Motorcycle vocational content involves technical
features that require visualization, specific examples, and repetition (Setyawan et al,, 2024).
Students can independently access information, photos, videos, or activities thru the
internet, giving them a better opportunity to understand the topic at their own pace (Sawiji,
2024). This condition can enhance students' attention, interest, and engagement in the
learning process. The findings of this study are consistent with the research by Alfath et al.
(2025), which found that web-based learning can enhance students' motivation, satisfaction,
and engagement by providing easier access to materials, better communication, and more
opportunities for independent learning. In line with this, Tumasis (2022) stated in their
systematic review that the use of learning technology adds to the increase in student
engagement, as evidenced by heightened student attention, active participation, and
perseverance throughout the learning process.

Web-based learning demonstrated a moderate effect on students’ learning interest.
These results indicate that students' interest in learning is not only influenced by the use of
digital media but also by their personal motivation, study habits, teacher assistance,
classroom environment, and the relevance of the material to their needs (van Aswegen &
Pendergast, 2023). To increase student interest, web-based learning should be built
interactively while also involving the role of the teacher (Karcher et al., 2025). The findings of
the present study are corroborated by previous research demonstrating that Mahesa et al.
(2025), which indicates that the effectiveness of online learning is influenced not only by
technological implementation but also by teachers’ pedagogical approaches, the quality of
learning interactions, and the structure of activities designed to facilitate active engagement.

518 | Bulletin of Educational Management and Innovation, Vol. 4 No. 2, 2026, pp. 509-525



Improving learning outcomes and learning interest among vocational students majoring in motorcycle
technology through web-based learning

In other words, using technology alone is not enough to increase learning interest unless it
is combined with the right pedagogical approach (Bagaskara et al, 2023).

The variable of learning outcomes has a stronger impact. This shows that web-based
learning is more successful in helping students master the content (Pantoja & Aguayo,
2022). Before the evaluation, students in the experimental class can study the content, review
previously unclear ideas, and reinforce their understanding. This is important in Motorcycle
Engineering and Business learning because students must first understand the ideas,
components, functions, and work procedures before engaging in real tasks. Web-based
learning enhances students' conceptual and procedural understanding (Herlambang et al,,
2024).

This finding supports the view that learning technologies can contribute to improving
instructional quality when they are applied appropriately and aligned with educational
objectives and learner needs (Ismaniati et al,, 2023). Web-based learning makes the learning
process more adaptive, open, and not limited to the classroom. However, its success still
depends on the design of the materials, teacher engagement, availability of devices, and
students' readiness to utilize technology (Basori et al., 2023; Carney et al,, 2020). Therefore,
the use of the web in vocational education should be positioned as a pedagogical method
rather than merely a means of delivering digital content (Bashori et al., 2022).

The findings highlight the potential for vocational schools to establish more systematic
web-based learning frameworks, especially within productive disciplines that demand the
integration of theoretical concepts and technical practices (Chaipidech et al,, 2022; Ye et al,,
2022). Teachers can use the internet to provide additional resources, learning videos,
practice questions, summaries, and brief assessments that students can access outside of
class hours (Tira Erlangga, 2022; Zeng et al,, 2022). As a result, face-to-face time might be
better used for discussions, demonstrations, error explanations, and hands-on practice in
the workshop (Purnomo et al., 2023). Overall, this study provides evidence that web-based
learning facilitates improvements in student engagement and academic performance,
demonstrating a stronger effect on students’ learning outcomes. Web-based learning has
been proven to enhance students' knowledge, improve access to learning, and facilitate a
more flexible vocational learning process (Ramdhani et al., 2025). Therefore, the integration
of web-based learning into Motorcycle Engineering and Business education represents an
effective alternative instructional approach for improving the quality of vocational education
(Purnomo & Fatkhurahman, 2023).

One strength of this study lies in its quasi-experimental pretest—posttest control group
design, which allows changes in learning interest and learning outcomes to be examined in
relation to different instructional approaches. The inclusion of both learning interest and
learning outcomes also provides a broader perspective on instructional effectiveness by
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considering affective and academic dimensions simultaneously. In addition, the calculation
of Cohen's d complements the significance testing by showing the practical magnitude of
the differences between the experimental and control groups. The study is also situated in
a specific vocational context, namely Motorcycle Engineering and Business education, which
provides empirical evidence that is directly relevant to the implementation of web-based
learning in technical and practice-oriented subjects.

Several limitations should nevertheless be acknowledged. First, the study involved only
60 Grade 10 students from two existing classes at one Vocational High School in Bangkalan.
The limited sample and single-school setting may restrict the generalizability of the findings
to other vocational schools, regions, grade levels, or study programs. Second, the use of
intact classes without individual randomization means that potential pre-existing differences
between students cannot be completely eliminated, although the pretest results indicated
comparable baseline conditions. Third, the intervention was conducted within a relatively
limited instructional period, so the findings primarily reflect short-term changes and do not
establish whether the observed improvements in learning interest and learning outcomes
can be sustained over a longer period. Finally, the study focused on learning interest and
learning outcomes and did not examine other factors that may influence the effectiveness
of web-based learning, such as digital literacy, learning motivation, teacher competence,
availability of technological facilities, internet access, and students’ independent learning
habits.

Despite these limitations, the findings provide useful empirical support for the
integration of web-based learning into Motorcycle Engineering and Business education.
Future studies could involve larger and more diverse samples, multiple vocational schools,
longer intervention periods, and more rigorous group assignment procedures. Further
research could also examine how teacher support, digital literacy, learning motivation, and
the quality of web-based instructional materials influence the effectiveness and
sustainability of technology-supported vocational learning.

CONCLUSIONS

Based on the research objectives and hypotheses, the findings indicate that web-
based learning contributes to improving students’ learning interest and academic outcomes
in Motorcycle Engineering and Business vocational education. The research hypothesis was
supported, as significant differences were identified between the experimental and control
groups after the intervention. Compared with conventional instructional approaches, web-
based learning demonstrated greater effectiveness, particularly in enhancing students'’
learning outcomes. These findings suggest that the integration of web-based learning in
vocational education extends beyond its role as a supplementary instructional tool; it
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represents an innovative learning approach that facilitates broader access to learning
resources, promotes deeper conceptual understanding, and supports students’
independent learning. The primary contribution of this study lies in reinforcing the
implementation of digital learning practices within vocational education, particularly in the
Motorcycle Engineering and Business field, while encouraging the development of adaptive,
contextual, and student-centered learning environments in response to the demands of the
digital era.

Based on these findings, vocational teachers are encouraged to use web-based
learning as a complement to face-to-face learning, especially to provide materials, videos,
exercises, and assessments that can be independently accessed by students. Schools should
also promote the availability of digital facilities, teacher training, and the creation of web-
based learning content that is consistent with the features of productive topics. This study
can be expanded with a larger sample size, a longer treatment period, and other factors
such as learning motivation, practical skills, digital literacy, or students' readiness to use
learning technology.
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