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Abstract:

The use of interactive learning modules has the potential to enhance the
understanding of mechanical concepts in steel while providing a highly
engaging and interactive learning experience for students. However, traditional
learning approaches that are less effective make it challenging for students to
understand and apply knowledge in practical situations. This study aims to
develop an interactive learning module using the FlipHTMLS application,
based on suitable learning theories for the Diploma in Welding Technology
subject, according to the vocational college syllabus. Additionally, it seeks to
assess the impact of FlipHTMLS in improving usability in terms of design,
functionality, and content relevance for learning the mechanical properties of
steel, while addressing the lack of teaching learning materials (TLM) in the
subject of Metallurgy and Corrosion Control. The research methodology
involves product development through a quantitative approach. The
quantitative research design was employed to ensure systematic data collection
and analysis in evaluating the effectiveness of the developed module. In
addition, the study instrument uses a questionnaire based on a 5-level Likert
scale, namely, strongly disagree, disagree, neutral, agree, and strongly agree.
It also follows the product design and development framework using the
ADDIE (Analyze, Design, Develop, Implement, and Evaluate) model as a
guide for developing the interactive learning module. The pilot study involved
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30 fourth- and fifth-semester students at Batu Pahat Vocational College, while
the main study was conducted on 40 fourth- and fifth-semester students at Muar
Vocational College using a simple random sampling method. Data collected
were analyzed using descriptive statistics through Statistical Package for the
Social Sciences (SPSS) version 30, with a Cronbach’s Alpha value of 0.942 in
the pilot study, indicating a high level of instrument reliability. The analysis
results reported mean values for usability in terms of design (mean = 4.47),
module functionality (mean = 4.36), and content relevance (mean = 4.40). This
reflects a positive impact on the use of the interactive learning module for the
topic of mechanical properties of steel. The discussion revealed that the
interactive learning module developed based on the ADDIE model could
enhance students’ understanding. This includes interactive elements such as
videos, infographics, and interactive quizzes, helping students grasp complex
concepts effectively. In conclusion, this study has a positive impact by
providing an innovative learning approach that improves students’
understanding. It also has the potential to serve as a reference model for

developing interactive learning materials for technical subjects.

Keywords:

Properties of Steel, Vocational Education

Introduction

Vocational education in the field of materials and steel engineering plays a crucial role in
shaping a competent workforce ready to face increasingly complex industrial challenges. In
this context, vocational education at secondary schools (SMK) and vocational colleges is
highly relevant, particularly in enhancing students’ technical understanding and critical
thinking skills. According to Rahmadani (2023), vocational education should integrate
vocational literacy to develop critical abilities. Moreover, the transformation of vocational
education has become a key focus in supporting national development agendas. Ariffin et al.
highlighted that the Teaching and Learning (T&L) process in vocational education needs to be
more engaging and aligned with current technological advancements to capture students’
interest.

Additionally, vocational education plays a vital role in improving career opportunities and
reducing recidivism rates among youths. Teaching the topic of mechanical properties in steel
often faces various challenges, particularly when conventional teaching methods, which are
less effective, are employed. Thus, understanding the mechanical properties of steel requires a
profound grasp of physics and chemistry concepts. However, students may struggle to relate
theoretical concepts to practical applications. According to Li and Maat (2022), more
innovative approaches, such as problem-based or collaborative learning, must be adopted to
enhance students’ understanding of this topic.

Therefore, the use of technology in teaching can be a decisive factor in improving teaching
effectiveness. Smith (2020) explained that the use of technology in education can help deliver
complex concepts in a more engaging and accessible manner. The significance of developing
interactive learning modules to improve the quality of T&L in vocational colleges is highly
significant. Meanwhile, Gracia (2021) emphasized that the use of e-modules integrating
Information and Communication Technology (ICT) can create a more active and engaging
classroom environment.
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Problem Statement
Vocational education plays a crucial role in preparing a highly skilled workforce, especially in
the fields of engineering and industry. Beyond merely imparting technical skills, it also serves
as a platform to foster critical thinking and problem-solving abilities essential for modern
industries (Rahmadani, 2023). However, research on digital learning, particularly interactive
learning modules for mechanical properties of steel in Metallurgy and Corrosion Control
courses, remains limited. Existing studies primarily focus on different subjects to highlight the
effectiveness of interactive e-modules in enhancing student engagement, learning outcomes,
and practical training (Aulia & Hardeli, 2022). The lack of research in this niche area presents
an opportunity to develop interactive learning modules tailored to these courses, thereby
enhancing students’ comprehension and knowledge (Adnan et al., 2022).

One key design issue in interactive learning modules is the confusing interface and poor
engagement structure (Chu & Ramirez, 2012). Proper design must encompass content and
construct validity to ensure learning material effectiveness and engagement (Anggoro et al.,
2023). Note that poorly structured courses may lead to information overload, disorientation,
and cognitive strain for students, especially when dealing with dense and disorganized module
content (Zheng & Chen, 2020; Riani et al., 2024).

Another concern involves text displays in interactive modules. While exposure to “textisms”
does not significantly impair spelling ability (Charlina et al., 2022), students often prefer
innovative and interactive content presentation (Affan Lubis et al., 2022). Additionally, the use
of animations in learning modules presents challenges in cognitive acquisition and knowledge
processing. Although animations can enhance visualization, they may hinder detailed encoding
and mental simulations, leading to cognitive overload (Hubing et al., 2002; Schnotz et al.,
1999).

The usability of graphics and images is another critical aspect affecting user experience in
interactive modules. Challenges in expressing interactive dynamics can undermine interface
effectiveness (Drumeva, 2022). Accordingly, interactive graphics have the potential to evoke
emotional responses and improve communication (Ancker et al., 2009). On the other hand,
issues with audio integration can hinder interactive learning experiences (Waters, 1997). Proper
hardware and software considerations are necessary to maximize the benefits of audio systems
for interactive learning (Nurjanah et al., 2021).

Furthermore, interactive learning modules often face technical challenges, including non-user-
friendly interfaces, technical difficulties, and poor student motivation due to complex designs
(Mcquaigue et al., 2018). Students often struggle with traditional textbooks and face difficulty
visualizing complex subjects without engaging interactive modules (Hendra et al., 2022). Other
obstacles include difficulties in searching for credible digital content, managing unclear
terminologies, and limited exploration opportunities (Kapidakis, 2011; Ma et al., 2018).

Lastly, issues such as unsuitable training exercises and poorly aligned video content in
interactive learning modules negatively impact student engagement and knowledge acquisition
(Ibrahim, 2015; Kim et al., 2011). Limited interactive elements in existing Learning
Management Systems (LMS) and the absence of structured interactive modules affect learning
outcomes (Martin & Moore, 2008). Therefore, developing high-quality, interactive, and well-
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structured learning modules is critical to enhancing learning experiences and achieving
effective educational outcomes (Amini & Usmeldi, 2022).

Research Question
The research questions for developing an interactive learning module based on the ADDIE
model for the topic of mechanical properties of steel in vocational colleges are as follows:

1. How does the design aspect of the interactive learning module influence the learning
outcomes of students in vocational colleges?

2. How does the usability of the interactive learning module help improve students’
understanding in vocational colleges?

3. How is the suitability of the interactive learning module content accepted by students in
vocational colleges?

Research Method

The research methodology involves product development through a quantitative approach. The
quantitative research design was employed to ensure systematic data collection and analysis in
evaluating the effectiveness of the developed module. This quantitative approach involves the
use of research instruments such as questionnaires, which enable objective measurement of
students’ understanding of the developed module. In addition, the study instrument uses a
questionnaire based on a 5-level Likert scale, namely, strongly disagree, disagree, moderate,
agree, and strongly agree. This study also follows the product design and development using
the ADDIE model as a guide for developing an interactive learning module. The ADDIE model
was selected as the instructional design framework for developing an interactive learning
module on FlipHTMLS due to its systematic and structured phases: analysis, design,
development, implementation, and evaluation (Ali et al., 2023). Each phase plays a pivotal role
in ensuring the effectiveness and quality of the developed learning content. Figure 4.1 visually
represents the ADDIE stages and their sequential process.

Analysis

L

Design

L

Development

L

Implementation

L

Evaluation

Figure 4.1: Stage in the Development of the ADDIE Model
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Analysis Phase

The analysis phase focuses on identifying problems and gathering information to address them.
The researcher conducted observational analyses to understand challenges faced by students in
learning the topic of mechanical properties in the Metallurgy and Corrosion Control course.
This phase serves as the foundation for instructional design, aimed at defining objectives,
identifying problems, and ensuring the suitability of learning targets. The researcher analyzed
student knowledge and classroom use of e-modules to assess their effectiveness compared to
traditional learning methods. A literature review was also conducted on the technical design
and appropriate content for developing the interactive learning module.

Design Phase

The design phase involves developing an interactive learning module for the topic of
mechanical properties of steel, presented as an interactive storyboard. The design focuses on
key criteria of the ADDIE model, ensuring ease of use and effective application by students.
Key elements considered include media integration, content structure, language, and display
design, aligning with instructional strategies used by educators during T&L (Rahayu &
Sukardi, 2021). The module was specifically designed for the DMB 3323 Metallurgy and
Corrosion Control course to enhance student engagement and understanding.

Table 4.1: Design Criteria For Interactive Learning Module Products
Criteria Explanation
Media The interactive learning module is suitable
for use by students and lecturers
Variety of functions
User-friendly

Content Based on the prescribed Vocational College
Standard Curriculum
Language Simple and easy-to-understand language

Vocabulary aligned with the Vocational
College Standard Curriculum
Display Must include images, videos, animations,
and audio

Development Phase

The development phase involves creating and assembling all content and components based on
the design phase, translating the instructional structure into a functional interactive learning
module (Bakhrun, 2021). Initially, the module interface was designed using Canva and later
integrated into FlipHTMLS5 to enhance interactivity. The researcher incorporated videos,
quizzes, concise notes, and explanations related to the topic of mechanical properties of steel.
This phase followed the previously developed storyboard, ensuring alignment with the
instructional design. Subsequently, an alpha test was conducted to obtain expert validation and
confirm compliance with the specified requirements.
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Figure 4.2: (a) Interactive Learning Module & (b) QR Code for Access to E-Learning

Implementation Phase

The implementation phase is a critical stage in the ADDIE model, where the developed
interactive learning module is tested in a real learning environment. This study began with an
alpha test using Statistical Package for the Social Sciences (SPSS) version 30 to obtain
Cronbach’s Alpha values for assessing the reliability of the questionnaire and the interactive
module. The test involved two expert lecturers from University Tun Hussein Onn Malaysia
specializing in multimedia and mechanical fields, and 30 diploma students in Welding
Technology from Batu Pahat Vocational College who had enrolled in the Metallurgy and
Corrosion Control course. Feedback from experts and students helped identify improvements
in the module’s content, design, and technical functions. This phase ensured that the module
met usability and effectiveness standards, supporting optimal learning experiences for
vocational college students (Hidayat & Nizar, 2021).

(@) (b)
Figure 4.3: (a) & (b) Uses of the Interactive Learning Module by Target User

Evaluation Phase

The evaluation phase, as the final stage of the ADDIE model, plays a crucial role in assessing
the effectiveness, functionality, and acceptance of the developed interactive learning module.
This study conducted a comprehensive beta test involving 43 Diploma Vocational Malaysia
(DVM) students from the Welding Technology course at Muar Vocational College, who were
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studying Metallurgy and Corrosion Control. The module was evaluated based on usability,
appeal, and pedagogical effectiveness. A questionnaire measured key aspects such as content
effectiveness, interactive design, usability, and its contribution to learning outcomes.
Descriptive statistical analysis was performed to determine mean scores, which were
interpreted within low, moderate, or high categories. At the same time, direct observation
provided additional insights into the module’s real-world application. Concurrently, the
feedback and data collected guided improvements, ensuring the module met student needs and
supported learning effectively (Asrial et al., 2020).

MEAN

Suitability of the content in the interactive learning module

the design aspect

Usability of the interactive learning module _
15 2 25 35 4 4

Figure 4.4: Result and Analysis

Population and Sampling Study

The population in this study refers to the entire group of individuals relevant to the research,
comprising students from the Welding Technology program at a vocational college. According
to Weeks and Atlas (2015), a population encompasses a set of individuals, objects, or events
that are the subject of inquiry for a research study. To determine the sample size, the researcher
adopted the sample size determination table developed by Krejcie and Morgan (1970). It
provides a structured approach to selecting an appropriate sample size based on the total
population. In this study, out of a population of 43 students enrolled in the Metallurgical and
Corrosion Control course (DMB 3323), 40 students were selected as the final sample. This
selection ensures adequate representation and reflects the population’s key characteristics
relevant to the research objectives.

To select respondents, the researcher employed a combination of purposive random sampling
and simple random sampling techniques. Purposive sampling ensured that participants met
specific criteria relevant to the research focus, such as enrollment in the Welding Technology
program and participation in the course under investigation. Meanwhile, simple random
sampling, which provides an equal probability of selection for each student in the population,
further enhances the validity and reliability of the sample selection process. Kaviza (2020)
highlighted that simple random sampling is instrumental in enabling researchers to make
statistically sound inferences about a population while minimizing bias. This rigorous sampling
strategy ensures that the findings generated from this study can be generalized appropriately to
similar educational contexts.
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Population
43 student welding technology

at Vocational College Muar

Sample

40
fourth

from

fifth

students

and

Figure 4.5: Population and Sampling Study

Reliability and Validity

Reliability in this study refers to the consistency and stability of the questionnaire items across
time, ensuring accurate and dependable data collection. The researcher employed Cronbach’s
Alpha coefficient to assess the internal consistency of the questionnaire items. According to
Shojima and Toyoda (2002), a Cronbach’s Alpha value of 0.942 or higher indicates excellent
internal consistency. The pilot study conducted prior to the full implementation of the
interactive learning module aimed to evaluate its functionality and suitability while identifying
potential issues during its application. This process also provided insights into the reliability of
the questionnaire items, as suggested by Rebhi et al. (2023). The pilot study findings allowed
for adjustments to be made to the questionnaire to ensure data consistency and reliability.

To ensure the validity of the interactive learning module and questionnaire, the researcher
adopted content and internal validity assessments. Content validity was obtained through
expert reviews involving experienced professionals in the field. These experts were consulted
to evaluate the appropriateness of the module content, activity design, and learning objectives.
Additionally, internal validity was assessed through alpha testing by measuring the usability
and accuracy of the module, as recommended by McKim (2022). The findings from the expert
validation process guided refinements to the module to enhance user experience, functionality,
and educational relevance.

Findings

The questionnaire utilized in this study was designed to gather data from respondents to address
the research questions. Each item within the questionnaire was assessed by calculating the
mean scores, which were based on a 5-level Likert scale: strongly disagree, disagree, neutral,
agree, and strongly agree. The interpretation of responses was guided by the range of mean
scores presented in Table 6.1, which helped determine the respondents’ perspectives on the
research questions.
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Table 5.1: Score Mean Analysis

Score Score Mean Mark Level
1 1.00-1.80 Very Low
2 1.81 -2.60 Low
3 2.61 —3.40 Moderate
4 341 -4.20 High
5 4.21 -5.00 Very High

Part A: Demographics of Respondents
Tables 5.2 and 5.3 present the demographic distribution of 40 respondents. Most were male
(85%), while females comprised 15%. All respondents were Malay (100%).

Table 5.2: Frequency Distribution of Respondents by Gender

Gender Frequency (f) Percentage (%)
Male 34 85

Female 6 15

Amount 40 100
Table 5.3: Frequency Distribution of Respondents by Nation
Nation Frequency (f) Percentage (%)
Malay 40 100
Indian 0 0
Chinese 0 0

Other races 0 0
Amount 40 100

Part B: The Usability of an Interactive Learning Module from the Design Aspect

The objective of the first research question is to determine how far the usability of interactive
learning modules from the design aspect will affect the students’ understanding of how to use
the modules. The results are summarized in Table 5.1. In particular, Table 5.1 provides the
results of the respondents involved in the survey according to items and suggests that the result
(mean) obtained is at a very high level. It also indicated that respondents very strongly agreed
with the presented items. Moreover, it implied that the respondents strongly agreed that the
usability from a design aspect makes the learning process more efficient.

Table 5.4: Score Mean and Standard Deviation of Items B1 to B13

N Item Mea S tandar
0 n Deviatio
n

B Interactive learning modules use appropriate text sizes. 4.46 0.596

1

B The interactive learning module uses the type of text 4.32 0.567

2 that suits the student’s learning level.

B The choice of background color in the learning module ~ 4.46 0.596

3 does not disturb the reader’s focus.

B The animation displayed in the learning module 4.59 0.591

4 corresponds to the teaching topic.

149



International Journal of
Modern Education IJMOE

EISSN: 2637-0905

Volume 7 Issue 26 (September 2025) PP. 141-156
DOI: 10.35631/1IJMOE.726010

B The size of the graphics in the learning module is 4.41 0.547
5 appropriate.

B The graphics used are appropriate to the teaching topic.  4.49 0.597
6

B The graphics used are related to the content of the 4.44 0.634
7 lesson.

B The audio display used in the interactive learning 4.32 0.610
8 module can be played and stopped at any time.

B The video quality displayed in the module is clear. 4.54 0.552
9

B The audio quality displayed in the module is clear. 4.56 0.550
10

B Smooth module interface when switching pages. 4.44 0.550
11

B QR codes work well when scanned using a smartphone.  4.56 0.594
12

B The FlipHTMLS5 platform works well. 4.46 0.596
13

The high score mean on item B4 (min = 4.56) clearly indicates that respondents strongly agree
that the animation display in the learning module corresponds to the teaching topic.

Part C: The Functional Ability of an Interactive Learning Module

The objective of the second research question is to assess the functional ability of an interactive
learning module. The survey findings are outlined in Table 5.5, namely the analysis of item C.
There are six items reported in this section. Referring to the results in Figure 5.1, most
respondents very strongly agreed that the usability of interactive learning modules will assist
students in improving their understanding of the learning process about the topics of
mechanical properties in steel.

Table 5.5: Score Mean and Standard Deviation of Items C1 to C6

N Item Mea 3 tandar
o n Deviatio
n
C1  User-friendly interactive learning module. 4.47 0.623
C2 Interactive learning modules are easy to handle.  4.44 0.634
C3  Interactive learning modules are easily 4.27 0.593
accessible anywhere.
C4 Interactive learning modules can be accessed at 4.37 0.536
any time.
CS5  Interactive learning modules can be explored 4.32 0.567
without any problems.
C6  The interactive learning module has links that 4.41 0.591
work well.

The high score mean on item C1 (mean = 4.47) clearly indicates that respondents strongly agree
that the usability of the interactive learning modules is user-friendly.
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Part D: The Appropriateness Of An Interactive Learning Module

The objective of the third research question is to observe how far the appropriateness of the
content of an interactive learning module helps students understand the topic of mechanical
properties in steel. The findings of the survey are tabulated in Table 5.6. There are eight items
in this section, and have been proposed to respondents to obtain their feedback on the
appropriateness of the content of the interactive learning module. The results suggest that the
highest mean score is for item D4 (mean = 4.56) and the lowest mean score is for item D3
(mean = 4.32). Meanwhile, the value of the mean item score for B4 was the highest, and
respondents agreed that the content of the interactive learning module uses easy-to-understand
language.

Table 5.6: Score Mean and Standard Deviation of Items D1 to D8

Standard
No Item lea Deviation
D1 The content of the interactive learning module is clear in 4.34 0.656
terms of delivery.
D2  The content of the interactive learning module is in line 4.46 0.596
with the content of the topic syllabus.
D3  The content of the interactive learning module is 4.32 0.650
organized in an orderly manner based on the topic of
mechanical properties in steel.
D4  The content of the interactive learning module uses easy- 4.56 0.550
to-understand language.
D5  The content of the interactive learning module provides 4.34 0.575

independent quizzes/exercises that are parallel to the
learning topic.
D6  The content of the interactive learning module contains 4.46 0.636
videos that parallel the content of the topic of mechanical
properties in steel.

D7  The content of the interactive learning module is in 4.34 0.617
accordance with the student’s learning level.
D8  The content of the interactive learning module is 4.34 0.693

presented from easy to difficult.

Discussion

The study demonstrated that interactive learning modules significantly enhance students’
comprehension and engagement in the topic of mechanical properties of steel. Developed using
the ADDIE model and FlipHTMLS5, the module effectively integrated multimedia elements
such as quizzes, videos, and infographics to support active learning (Farooqui et al., 2023).
Furthermore, positive feedback highlighted the usability and design, with intuitive navigation
reducing cognitive load. However, challenges like mobile compatibility were noted,
emphasizing the need for multi-platform optimization (Rahim et al., 2021). Despite that, the
module’s alignment with curriculum objectives was well-received, although participants
suggested including real-life examples for practical understanding (Musolin et al., 2023).
Nonetheless, continued improvements are recommended to maintain its relevance and
effectiveness.
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Usability of Interactive Learning Modules from the Design Aspect

The design aspect of interactive learning modules plays a critical role in enhancing user
experience and engagement. A well-structured and visually appealing design facilitates ease of
navigation and aids in information retention. This study reported that the design of the
developed module adhered to key usability principles, such as simplicity, intuitive layout, and
effective use of multimedia elements. The positive feedback from participants regarding the
layout and user interface highlights the significance of clear and logical navigation pathways.
As suggested by Jais et al. (2022), user-friendly interfaces significantly reduce cognitive load
and promote better learning outcomes. The integration of visual aids, such as infographics and
videos, provided multiple representations of the content, catering to diverse learning styles.
This is consistent with Najuah et al. (2021), who emphasized the dual-channel processing
capabilities of learners in digital environments.

Future improvements can include more adaptive design features that tailor content display
based on user interactions. Additionally, enhancing the aesthetic appeal by incorporating
modern design elements such as micro-interactions may further boost user engagement.

Usability of Interactive Learning Modules

The usability of interactive learning modules was assessed based on three key factors:
functionality, user satisfaction, and ease of use. The findings indicate that the module
demonstrated high usability, with participants rating the module positively across these
dimensions. The smooth functionality of the module contributed to a seamless learning
experience. In addition, the use of FlipHTMLS as the development platform enabled interactive
features such as clickable elements, embedded quizzes, and hyperlinked sections, which
facilitated learner autonomy and engagement. According to Ranuharja et al. (2021), responsive
systems and user feedback loops are essential for effective digital learning tools.

User satisfaction was another critical factor, with respondents appreciating the interactive
features and the immediate feedback provided during quizzes. This aligns with the findings of
Dilaines et al. (2024), who highlighted the significance of feedback in sustaining learner
motivation. Despite these positive outcomes, certain usability challenges were noted. For
instance, a few users reported difficulties accessing some interactive elements on mobile
devices. Accordingly, future iterations should focus on optimizing the module for mobile
compatibility and ensuring platform-agnostic functionality.

Suitability of Content in Interactive Learning Modules

The content suitability of the interactive learning module was evaluated in terms of relevance,
accuracy, and alignment with the curriculum objectives for the topic of mechanical properties
of steel. The findings revealed that the content was well-structured and comprehensively
covered the intended learning outcomes. Concurrently, participants reported that the inclusion
of multimedia elements, such as videos and interactive quizzes, enhanced their understanding
of complex concepts. This observation is supported by Kasi and Zaharudin (2023), who
asserted that multimedia elements can facilitate deeper comprehension.

Moreover, the interactive quizzes allowed learners to assess their understanding in real-time,
fostering self-directed learning. The alignment of the content with the vocational college
syllabus ensured that the module remained contextually relevant and practically applicable.
According to Adnan et al. (2022), contextual relevance is essential for meaningful learning
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experiences. However, minor content gaps were identified, such as the need for additional

examples and case studies to illustrate the practical application of theoretical concepts.

Therefore, addressing these gaps in future versions of the module will likely enhance its
educational effectiveness.

Suggestions for Study Improvement

This study successfully developed an interactive learning module based on the ADDIE model
for the topic of mechanical properties in steel, focusing on its effectiveness for vocational
college students. While the findings highlight its potential as an innovative teaching tool,
further exploration is needed to evaluate its adaptability and impact across diverse vocational
education settings. Notably, expanding the research to different institutions would generate
valuable empirical data on the module’s effectiveness in varying contexts, considering
demographic factors, student backgrounds, and institutional specializations. One expert
recommended positioning this research at the undergraduate level, emphasizing test analysis
to refine the module’s interactive elements and syllabus alignment. Thus, future efforts should
integrate advanced technologies and enhance interactive components to develop a more
comprehensive and adaptable learning model tailored to vocational education needs.

Conclusion

In conclusion, developing an interactive learning module based on the ADDIE model for
mechanical properties in steel at Muar Vocational College demonstrated notable effectiveness
in enhancing learner engagement and comprehension. The module’s design, functionality, and
content suitability collectively contributed to a positive learning experience, as reflected by the
high percentage of achievement and favorable feedback from students. Analysis of the
module’s context in terms of design, usability, and content suitability indicated its
appropriateness and effectiveness for the T&L, particularly for welding students. At the same
time, teachers recognized its potential as an innovative learning medium, further validating its
pedagogical value. Despite these positive outcomes, suggestions for improvement were
identified, particularly in mobile compatibility and content enrichment. Continued iteration and
refinement will ensure its sustained relevance and effectiveness in vocational education,
supporting students in improving their academic performance and mastery of topics.
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