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This study aimed to develop and examine the feasibility and effectiveness of a
website-based starter system e-module for Grade XI students in the Light Vehicle
Engineering Department at SMK Teuku Umar. This study employed a research and
development approach using the ADDIE model, which consists of Analyze, Design,
Development, Implementation, and Evaluation stages. The effectiveness of the
product was tested using a one-group pretest—posttest design involving 29 Grade XI
TKR 1 students. The instruments used in this study included expert validation
sheets, learning outcome tests, and a student response questionnaire. The feasibility
test involved two media experts and two subject matter experts. The results showed
that the developed e-module was categorized as very feasible, with validation scores
of 92.36% from media experts and 91.66% from subject matter experts. The learning
outcome test showed that students’ mean score increased from 47 in the pretest to
76 in the posttest. The paired-sample t-test indicated a significant improvement in
students’ learning outcomes, with tcount = 18.36, which was higher than ttable =
2.048. The N-Gain score was 0.5582, or 55.82%, indicating a moderate level of
effectiveness. Student responses reached 85%, categorized as very positive.
Therefore, the website-based starter system e-module is feasible and moderately
effective for supporting starter system learning. However, this study was limited to
one class and did not involve a control group; therefore, broader trials with
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comparison groups are recommended.
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1. INTRODUCTION
Education plays a strategic

environment and learning process that enables

role in students to actively develop their potential. In

developing competent human resources who
are able to adapt to social, technological, and
industrial changes. As stated in Law No. 20 of
2003 Article 1 Paragraph 1, education is a
conscious and planned effort to create a learning

this context, Vocational High Schools (SMK) are
expected to prepare students with specific
competencies required by the world of work
through  the theoretical
knowledge and practical skills. According to

integration  of
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Fikriyah (2021),
education emphasizes the mastery of specific
skills and requires learning strategies that are
relevant to students’ fields
Therefore, learning in vocational education,
including automotive engineering, should be

and Furoida vocational

of expertise.

supported by instructional media that can help

students understand technical concepts,
visualize work processes, and develop practical
competence.

One of the important competencies in the
Light Vehicle Engineering Department
understanding the automotive starter system.
This material requires students to understand
the function of components, electrical circuits,
working principles, inspection procedures, and
troubleshooting steps. However, starter system
learning is often difficult because it combines
electrical concepts and mechanical operation
that cannot always be understood through
verbal explanation or printed materials alone. In
21st-century learning, the use of digital
technology is increasingly important to create
more effective
experiences. Solihudin (2018) emphasizes that
digital technology integration can support the

is

and meaningful learning

development of effective learning processes.
Nevertheless, still report
common problems in SMK learning, such as
dependence on textbooks, limited use of digital
learning tools, and less engaging instructional
delivery. Damitri (2020) and Januardi et al.
(2021) found that such conditions can negatively
affect learning
outcomes.

A preliminary study conducted at SMK
Teuku Umar, particularly in Class XI of the Light
Vehicle Engineering Department, showed that
the learning resources used in starter system
learning were still limited. The teaching and
learning process relied heavily on the New Step
1 Toyota textbook, which was considered
insufficient to meet the
objectives for the starter system topic. Based on
classroom observation and discussions with

several studies

students’ motivation and

current learning

teachers, students had difficulty understanding
the material,
considered the learning process less interesting

showed low motivation, and
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because interactive learning media were not yet
available. The questionnaire results also showed
that 73.3% of students considered electrical
engine systems difficult, while the starter system
topic had the lowest level of mastery, with 66.7%
of students scoring below the minimum passing
grade. These findings indicate that the existing
learning resources have not fully supported the
minimum process standards stipulated in
Permendikbudristek No. 16 of 2022, especially in
relation to learning design, media utilization,
and student-centered learning activities.

The development of digital learning media
has been widely proposed as an alternative
solution
vocational education (Cokro & Iskandar, 2025;
Iskandar, 2023). Previous studies have shown
that e-modules, website-based learning media,
and other digital learning resources can improve
students” understanding, motivation, learning
independence, and learning outcomes (Malik et
al., 2024; Musyono et al., 2024; Yulianto et al,,
2025). Zaka & Supraptono (2020), Putra &
Wibowo (2021), Mahmudin et al. (2022), and
Pirdaus et al. (2022) reported that digital
modules and web-based learning media have

to improve learning quality in

positive effects on student learning because they
provide flexible access, structured content, and
more attractive material presentation. These
studies are relevant to the present research
because they confirm the potential of digital
learning media supporting vocational
learning (Iskandar et al., 2023; Maulana et al.,
2025). However, the previous studies were
conducted in different contexts, used different
platforms or learning topics, and did not
specifically focus on a website-based e-module
for starter system material in the Light Vehicle
Engineering Department at SMK Teuku Umar.
In addition, previous digital media studies
have not sufficiently addressed the specific
problem found in this study, namely the limited
availability of interactive and independently
accessible learning resources for starter system
learning. Some previous studies focused on
general e-modules, while others developed
website-based media using certain platforms
such as Google Sites, Blogger, or other web-

in
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based tools. However, these studies did not
specifically integrate starter system material,
structured independent
visual presentation, and feasibility testing based
on the actual needs of Grade XI TKR students at
SMK Teuku Umar. Ferreira et al. (2024) and
Muhammad et al. (2025) explain that manually
developed websites using HTML, CSS, and
JavaScript provide greater flexibility in design
and content customization. In this study, this
perspective is used to support the development
of a website-based e-module that can be adapted
to students’ learning needs, the characteristics of
starter system material, and the instructional
objectives of vocational automotive learning.
Based on the previous explanation, the
research gap of this study lies in the absence of a
website-based starter system e-module that is
specifically developed according to the learning
problems, student characteristics, and
instructional needs of Class XI TKR students at
SMK Teuku Umar. Although previous studies
have demonstrated that digital modules and
web-based learning media can improve learning
outcomes, they have not clearly addressed the
development and testing of a website-based e-
module for the automotive starter system topic
in this specific school context. Therefore, this
study offers a contextual contribution by
developing a website-based e-module that

learning  activities,

combines structured material, visual support,
independent learning access, and evaluation
activities to support students” understanding of
starter system concepts.

This study aims to develop and examine
the feasibility and effectiveness of a website-
based starter system e-module for Grade XI
students in the Light Vehicle Engineering
Department. The development process used the
ADDIE model, which consists of Analyze,
Design, Development, Implementation, and
Evaluation stages. The
addressed in this study are as follows: How
feasible is the website-based starter system e-
module based on expert validation? How do
students respond to the developed e-module?
How effective is the e-module in improving
students’ learning outcomes on starter system

research questions

11

material? The results of this study are expected
to provide an alternative digital learning
medium for automotive vocational education
and support the implementation of more
engaging, student-centered

accessible, and

learning.

2. RESEARCH METHOD

This study employed a Research and
Development (R&D) approach to develop and
examine the feasibility and effectiveness of a
website-based e-module on the automotive
starter system. The product was developed
using the ADDIE model, which consists of five
stages:  Analyze, Design, Development,
Implementation, and Evaluation (Addzikri &
Iskandar, 2026) . The study also applied a pre-
experimental design using a one-group pretest—
posttest model to examine the improvement in
students’ learning outcomes after using the e-
module (Khoiruddin & Iskandar, 2024;
Setiyawan et al., 2025). The design is represented
as O; X Oy, where O, refers to the pretest, X refers
to learning using the website-based starter
system e-module, and O, refers to the posttest
(Septiyanto et al., 2024).

The study was conducted at SMK Teuku
Umar, located at Jalan Karangrejo Tengah IX No.
99A, Semarang, Central Java, from February to
July 2025. The population consisted of 88
students from the Light Vehicle Engineering
Department. The sample involved 29 students
from class XI TKR 1. Because the participants
were taken from one intact class, the sampling
technique was categorized as cluster sampling
or purposive sampling. One existing classroom
group was selected as the implementation group
based on the relevance of the subject matter,
learning schedule, and accessibility for product
testing.

The ADDIE development procedure was
implemented through five systematic stages. In
the Analyze stage, the researchers identified the
be
characteristics, learning problems, and relevant
starter system content. Data were obtained
through observation,
learning evaluation, teacher discussion, student

competencies  to achieved, student

classroom student



discussion, and questionnaire distribution. The
results of this stage showed that students
needed more accessible, structured, and visually
supported learning media for the starter system
topic.

In the Design stage, the researchers
prepared the structure of the e-module,
including the navigation flow, learning
objectives, material sequence, visual
components, practice activities, and evaluation
section. A storyboard was developed to ensure
that the content was organized systematically
could support students’” independent
learning. In the Development stage, the e-
module prototype was created based on the
design specifications and validated by media
and subject matter experts. Revisions were made
according to the validators” suggestions before
implementation.

In the Implementation stage, the revised e-
module was used in learning activities with 29
students of class XI TKR 1. The implementation
began with a pretest to measure students’ initial

and

knowledge, followed by learning using the e-
module, and ended with a posttest and student
response questionnaire. In the Evaluation stage,
the researchers analyzed expert validation
results, students’ learning outcomes, N-Gain
scores, and student responses to determine the
feasibility and effectiveness of the developed e-
module.

The data in this study consisted of
quantitative data obtained from expert
validation scores, learning outcome test scores,
and student response questionnaire scores
(Soesana et al., 2023). The instruments used in
this study included expert validation sheets,
learning outcome tests, and a student response
questionnaire. The expert validation sheets were
used to assess the feasibility of the e-module
before implementation. The validation involved
two media experts and two subject matter
experts. The media validation aspects included
visual design, navigation, readability, layout
consistency, accessibility, and technical quality.
The subject matter validation aspects included
content to
objectives,

accuracy, relevance learning

material sequence, clarity of
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explanation, suitability of evaluation items, and
support for independent learning. The
validation sheets used a 4-point Likert scale.
The learning outcome test was used to
measure students’ mastery of starter system
material before and after using the e-module.
The initial test instrument consisted of 40
multiple-choice arranged based on
competence indicators. Before being used in the
pretest and posttest, the items were tested for
validity, reliability, difficulty level, and item
discrimination (Iskandar & Nashiroh, 2026).
Item validity was analyzed using point-biserial
correlation. An item was considered valid when

items

the calculated r-value was higher than the r-table
value at the selected significance level. The
validity analysis showed that 36 out of 40 items
were valid, while four items were removed or
revised. Reliability was analyzed using the KR-
21 the
dichotomously scored, with 1 for correct
answers and 0 for The
reliability coefficient was 0.946, indicating very
high reliability. The
calculated to identify whether the items were
categorized as difficult, moderate, or easy
(Magdalena et al., 2021). The item difficulty
index was calculated using I=B /], where I is the
difficulty index, B is the number of students
answering correctly, and J is the total number of
students (Iskandar et al., 2026).

Table 1. Level of difficulty of test items

formula because items  were

incorrect answers.

difficulty index was

Interval Interpretation
0.00-0.30 Difficult
0.31-0.70 Moderate
0.71-1.00 Easy

Data analysis consisted of descriptive and
inferential statistics. The normality test was
conducted using the Liliefors test. The data were
considered normally distributed when L, was
lower than Ltable. The homogeneity test was
performed using the F-test by comparing the
variances of pretest and posttest scores. The data
were considered homogeneous when Fcount
was lower than Ftable.

The paired-sample t-test was used to
determine the significance of the difference
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between pretest and posttest scores. The formula
used was t =D/ (SD / Vn), where t is the paired-
sample t-test value, D is the mean of the
difference scores, SD is the standard deviation of
the difference scores, and n is the number of
paired observations. The decision was made by
comparing the significance value with a = 0.05.
If p <0.05, there was a statistically significant
difference between pretest and posttest scores.
The N-Gain was used to measure the level
of improvement in students’ learning outcomes
after using the e-module. The N-Gain score was
calculated using the following formula: N-Gain
= (posttest score — pretest score) / (ideal score -
pretest score). The N-Gain value was interpreted
using the following criteria: 0.70 < g <1.00 = high,
0.30 < g <0.70 = medium, 0.00 < g <0.30 =low, g
= 0.00
decrease. The N-Gain percentage was also used
to interpret effectiveness, with >76% categorized
as effective, 55%—75% as quite effective, 40%—
54% as less effective, and <40% as ineffective
(Hidayat et al., 2024; Raharjo et al., 2025).

no increase, and -1.00 < g < 0.00 =

3. RESULTS AND DISCUSSION
Results

This study produced a website-based e-
module for starter system material developed
using the ADDIE model, which consists of
Analysis, Design, Development,
Implementation, and Evaluation. The e-module
was designed to improve students’ cognitive
learning outcomes by providing structured
instructional =~ materials, support,
interactive content, accessible web
navigation for vocational high school students in
the Light Vehicle Engineering Department.

In the analysis stage, the researchers
identified the learning problems, student needs,
and relevant competencies related to starter
system material. The analysis showed that the
existing learning resources, particularly the New
Step 1 Toyota book, were not sufficient to
support students’ understanding of starter
system components, working principles, and
operation. The needs analysis indicated that
students required a more interactive, visually
engaging, and

visual
and

independently  accessible
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learning medium to help them understand the
material more effectively.

In the design stage, the researchers
developed the structure and navigation flow of
the e-module. The storyboard was prepared to
organize the content systematically and ensure
that each page was connected to the intended
learning objectives. The e-module consisted of
several main menus, including home, foreword,
developer profile, learning outcomes, learning
materials and activities, evaluation, and user
guide. These components were designed to
provide clear navigation, readable content, and
visual support for students.

In the development stage, the e-module
was created using HTML, CSS, and JavaScript.
The final product was hosted online and tested
for compatibility with both laptop
smartphone screens. Navigation buttons were
embedded to make the e-module easier to
access, while the content was arranged into

and

separate sub-pages to support independent and
flexible learning. Before implementation, the
product was validated by media experts and
material experts to determine its feasibility.

Table 2. Expert feasibility test results

Expert Expert Tota] Max

Feasibility

Validat Cat
atidator 2 score geore percentage ategory
Media 71 133 144 923e% Y
experts feasible
Material 68 132 144 9l66% oY
experts feasible

The feasibility test involved two media
experts and two material experts. The media
experts gave scores of 62 and 71 out of a
maximum total score of 144, resulting in a
feasibility percentage of 92.36%. Meanwhile, the
material experts gave scores of 64 and 68 out of
a maximum total score of 144, resulting in a
feasibility percentage of 91.66%. Based on these
results, the website-based starter system e-
module was categorized as very feasible in terms
of both media quality and material quality. This
finding indicates that the developed e-module
met the required standards for visual design,
navigation, readability, accessibility, content



accuracy, relevance to learning objectives, and
support for independent learning.

In the implementation stage, the test
instrument was first validated using 29 students
from class XI TKR 3. The initial instrument
consisted of 40 multiple-choice items. The
validity analysis showed that 36 items were
valid because their r-values were higher than the
r-table value of 0.367, while four items were
removed because they did not meet the validity
criteria. The reliability test using the KR-21
formula produced a coefficient of 0.946,
indicating that the instrument had very high
reliability. The difficulty level analysis showed
that two items were categorized as easy, 29 items
were categorized as moderate, and five items
were categorized as difficult. These results
indicate that the learning outcome test was
appropriate for students’
understanding of starter system material.

After the instrument testing stage, the e-
module was implemented in class XI TKR 1,
involving 29 students. Students used the e-
module during the learning process and then
completed a response questionnaire to evaluate
their perception of the developed product.

measuring

Table 3. Student response of the e-module

Student response component Score
Total student response score 1282
Maximum possible score 1508
Percentage 85%
Category Very positive

Average value of learning outcomes
80 76
et
o
% 60
[
o
€ 40
v
2
20 4

Posttest

Pretest

Figure 1. Average student learning outcomes

The
consisted of 13 items using a 4-point Likert scale
and was completed by 29 students. Therefore,
the maximum possible score was calculated as

student response questionnaire
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29 students x 13 items x 4 points = 1508. The total
score obtained from student responses was 1282,
resulting in a percentage of 85%. Based on the
interpretation this
categorized as very positive. This finding shows
that students perceived the e-module as
accessible, visually attractive, easy to use, and
helpful understanding
material. The positive response also indicates
that the website-based format supported
students’” independent learning and increased
their interest in learning automotive electrical
system material.

The evaluation stage was conducted to
determine the effectiveness of the developed e-
module. The normality test using the Liliefors
method showed that both pretest and posttest
scores were normally distributed, with L, values
of 0.138 and 0.155, respectively, which were
lower than the critical value of Ltable = 0.161.
The homogeneity test yielded Fcount = 1.101,
which was lower than Ftable = 1.88, indicating
that the data were homogeneous. The paired-
sample t-test resulted in tcount = 18.36, which
exceeded ttable = 2.048, indicating a statistically
significant improvement in students’ learning
outcomes after using the e-module.

The effectiveness of the e-module was

criteria, result was

for starter system

further evaluated using N-Gain analysis. The
results showed that one student was in the low
category (g < 0.30), 25 students were in the
medium category (0.30 < g < 0.70), and three
students achieved a high level of improvement
(g 20.70). The average N-Gain score was 0.5582,
or 55.82%, indicating that the developed e-
module had a moderate level of effectiveness in
enhancing students’ learning outcomes.

Discussion

The website-based e-module developed in
this research proved to be both feasible and
effective. The feasibility scores from media and
experts, which 91%,
demonstrated that the design, content quality,
and user interface were aligned with the needs
of vocational learning. The validation results
also indicate that the e-module had appropriate
visual design,

material exceeded

clear navigation, accessible
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content, and relevant learning materials for
starter system instruction.

The significant increase in posttest scores
supports the claim that the e-module effectively
enhanced cognitive learning. The t-test result of
18.36 confirms this statistically, while the
moderate average N-Gain score of 0.5582
highlights its practical educational impact.
These results are consistent with previous
findings by Panjaitan et al. (2020) and Parwati et
al. (2019), which emphasized the importance of
supporting learning
outcomes. In this study, visuals, animations, and
structured content were beneficial, especially for
students who needed concrete representations
of starter system components and working
principles.

Student responses were also very positive,
with an 85% response score. This result indicates
that the e-module met students” expectations in
of accessibility,
readability, and ease of use. Compatibility with
both mobile and desktop devices contributed to
the usability of the product and enabled more
flexible access to learning materials. However,
several students still noted navigational
challenges, suggesting that future revisions
should improve menu clarity, page transitions,
and user guidance.

Overall, the
responsive, interactive, and accessible learning
tool that improves both the learning process and
cognitive outcomes in vocational education. It
also supports the implementation of
independent and digital-based learning in line
with
Nevertheless, the effectiveness evidence should
be interpreted carefully because the study used
a one-group pretest—posttest design without a
control group.

interactive media in

terms visual appearance,

e-module serves as a

current curriculum demands.

4. CONCLUSION

This concludes that the
development of a website-based e-module on
starter system material for Grade XI students of
the Light Vehicle Engineering Department at
SMK Teuku Umar was valid, feasible, and
effective in improving students’

research

cognitive
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learning outcomes. The e-module, developed
using the ADDIE model, showed significant
improvement as evidenced by the paired-
sample t-test (tcount = 18.36 > ttable = 2.048) and
the average N-Gain score of 0.5582, or 55.82%,
which falls into the moderate category. These
findings demonstrate that the integration of
interactive and accessible
resources can enhance students’” conceptual
understanding the
development of educational technology in
vocational learning contexts. Future research is
recommended to enhance the e-module by
integrating more interactive and adaptive
features to meet diverse learning needs and
preferences.

digital

learning

and contribute to
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