PTI JOURNAL

LPPM Universitas Putra Indonesia YPTK Padang
Lubuk Begalung Highway, Padang, Sumatera Barat, Indonesia
UPI YPTK Volume: 13, Issue: 1, Page: 50 - 58, 30/05/2026, e-ISSN: 2685-3914

Development of Web-Based Interactive Learning Media as A
Digital Innovation in Hardware and Software Materials at
SMP Negeri 1 Senori

Dewi Anisa Hidayanti'®, Muhammad Rinov Cuhanazriansyah?, Day Ramadani Amir?
1.23 pendidikan Teknologi Informasi, IKIP PGRI Bojonegoro, Jawa Timur, Indonesia
correspond_author dewianisaa46(@gmail.com

Abstract

The rapid development of digital technology has encouraged schools to integrate innovative learning media into classroom
instruction. However, the learning process of Information and Communication Technology (ICT) at SMP Negeri 1 Senori still
relies on conventional teaching methods, such as lectures and PowerPoint presentations, which limit students' engagement and
conceptual understanding of computer hardware and software. This study aimed to develop an interactive web-based learning
media and evaluate its validity, practicality, and effectiveness in improving students' conceptual understanding and learning
motivation. The research employed the Research and Development (R&D) approach using the ADDIE model, consisting of
Analysis, Design, Development, Implementation, and Evaluation stages. The developed product integrates multimedia
components, including text, images, videos, animations, and interactive quizzes within a web-based platform accessible through
computers and mobile devices. Product quality was evaluated by media experts and subject matter experts, while practicality
was assessed through teacher and student responses. Effectiveness was determined using pre-test and post-test scores as well
as students' learning motivation questionnaires. The findings indicate that the developed learning media fulfills the criteria of
valid, practical, and effective instructional media. Furthermore, the integration of multimedia and interactive features facilitates
active learning, enhances conceptual understanding of computer hardware and software, and increases students' motivation
during classroom instruction. Therefore, the proposed web-based learning media can serve as an effective digital learning
resource for ICT learning at the junior high school level.
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1. Introduction particularly in Information and Communication
Technology (ICT) subjects.

Computer hardware and software  constitute
fundamental topics in junior high school ICT education
because they establish the foundation for students'
digital literacy. Students are expected not only to
memorize the names of computer components but also
to understand their functions, classifications, and
interactions within a computer system. Nevertheless,
these concepts are often abstract for beginners, making
visualization and interactive learning experiences
essential for meaningful understanding [3].
Preliminary observations conducted at SMP Negeri |
Senori revealed several instructional problems. The ICT
learning process predominantly relies on lecture-based
instruction and PowerPoint presentations. Although
these media assist teachers in presenting learning
materials, they remain relatively static and provide
limited opportunities for student interaction [4]. As a
result, students tend to become passive learners who
merely receive information without actively
constructing their understanding. Moreover, limited
visualization of computer hardware and software

The rapid advancement of information and
communication  technology  has  significantly
transformed educational practices across all educational
levels [1]. Digital technology is no longer considered
merely a supporting tool but has become an integral
component of the teaching and learning process.
Educational institutions are expected to implement
technology-enhanced learning environments capable of
promoting active participation, independent learning,
and meaningful knowledge construction. Consequently,
teachers are encouraged to design innovative learning
media  that accommodate students' learning
characteristics while improving learning outcomes.

In Indonesia, the implementation of the Independent
Curriculum emphasizes student-centered learning
supported by digital technology [2]. The curriculum
encourages teachers to utilize interactive learning media
capable of facilitating higher-order thinking skills,
collaboration, creativity, and problem-solving abilities.
Therefore, integrating web-based learning media into
classroom instruction represents one of the most
promising strategies for improving instructional quality,

Accepted: 25-03-2026 | Revision: 26-04-2026 | Publication: 30-05-2026 | doi: 10.35134
50



mailto:penulis1@infeb.org

Dewi Anisa Hidayanti, et al

components makes it difficult for students to distinguish
various devices and understand their respective
functions.

The absence of interactive instructional media also
affects students' learning motivation. Many students
demonstrate low enthusiasm during classroom activities
because instructional materials are delivered through
one-way communication. Learning activities become

teacher-centered,  reducing  opportunities  for
exploration, self-paced learning, and immediate
feedback.  Consequently,  students  experience

difficulties in comprehending the relationships between
hardware and software components, resulting in
relatively low conceptual understanding.

Previous studies have consistently demonstrated that
web-based learning media positively influence students'
academic achievement and engagement. [1] Interactive
multimedia environments combining text, graphics,
animation, audio, video, and quizzes have been shown
to facilitate conceptual understanding while increasing
students' participation during classroom activities.
Research employing the ADDIE development model
has also reported that web-based instructional media
generally satisfy validity, practicality, and effectiveness
criteria for classroom implementation.

Despite these positive findings, several research gaps
remain. Most previous studies focused exclusively on
computer hardware or software rather than integrating
both topics into a comprehensive instructional platform.
Furthermore, many studies primarily investigated media
feasibility without considering contextual instructional
needs within specific schools. These limitations indicate
the necessity of developing contextualized web-based
learning media capable of integrating hardware and
software materials into a single interactive learning
environment [5].

The theoretical foundation of this research is based on
Mayer's Multimedia Learning Theory, which states that
students learn more effectively when instructional
information is  presented  through  multiple
representations, including verbal and visual channels
[1]. By combining text, images, animations, videos, and
interactive exercises, students can process information
more efficiently and construct deeper conceptual
understanding. In addition, Constructivist Learning
Theory emphasizes that students actively construct
knowledge through exploration, interaction, and
problem-solving rather than passively receiving
information. Therefore, interactive web-based learning
environments provide opportunities for learners to
explore educational content independently while
receiving immediate feedback [6].

Interactivity represents another critical component in
digital learning. Interactive navigation systems, self-
assessment  quizzes, automatic feedback, and
multimedia visualization encourage students to
participate actively throughout the learning process [1].
Such features promote greater engagement and
motivation while allowing learners to evaluate their own

understanding continuously. Consequently, integrating
these instructional features into web-based learning
media is expected to improve students' conceptual
understanding and learning motivation simultaneously
[6].

This study employed the Research and Development
(R&D) methodology using the ADDIE instructional
design model to develop an interactive web-based
learning media for computer hardware and software
instruction [7]. The product integrates multimedia
elements, interactive navigation, instructional videos,
images, and online quizzes into a single learning
platform accessible through various digital devices [1].
Unlike previous studies, the proposed learning media
integrates computer hardware and software concepts
within one instructional environment while considering
the specific instructional context of SMP Negeri 1
Senori.

The novelty of this study lies in three major aspects.
First, the developed instructional media integrates
hardware and software learning materials into a unified
web-based platform, enabling students to understand
the complete computer system comprehensively [8].
Second, the instructional media is designed according to
the contextual needs of junior high school students and
teachers at SMP Negeri 1 Senori [9]. Third, the product
evaluation is conducted comprehensively by examining
its validity, practicality, effectiveness, students'
conceptual understanding, and learning motivation
using structured research instruments [7]

Accordingly, the objective of this research is to develop
and evaluate an interactive web-based learning media
capable of improving ICT learning quality at the junior
high school level. Specifically, this study investigates
whether the developed instructional media satisfies
validity, practicality, and effectiveness criteria while
enhancing students' conceptual understanding and
learning motivation [7]. The findings are expected to
contribute to the development of innovative digital
learning media that support technology-enhanced
education and facilitate more meaningful learning
experiences in ICT classrooms.

2. Methods

This study employed the Research and Development
(R&D) approach to develop and evaluate an interactive
web-based learning media for Information and
Communication  Technology (ICT) instruction,
particularly on computer hardware and software
materials for seventh-grade junior high school students
[4]. The R&D method was selected because it focuses
not only on developing an educational product but also
on evaluating its feasibility and effectiveness before
implementation in the classroom. The instructional
development process adopted the ADDIE model, which
consists of five sequential stages: Analysis, Design,
Development, Implementation, and Evaluation. The
ADDIE model was selected due to its systematic,
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flexible, and iterative characteristics that enable
continuous product improvement throughout the
development process [7].

2.1 Research Design

The research was conducted at SMP Negeri 1 Senori,
Indonesia. The participants consisted of one ICT
teacher, one subject matter expert, two media experts,
and 31 seventh-grade students who participated during
the implementation stage. The developed learning
media was designed as a responsive web application
that could be accessed using desktop computers,
laptops, tablets, and smartphones [5]. The web-based
application integrates learning materials, illustrations,
instructional videos, interactive navigation, and self-
assessment quizzes into a single learning environment.
2.2 ADDIE Development Procedure

The development process followed the five phases of
the ADDIE instructional design model.

Analysis The analysis phase aimed to identify
instructional problems, students' learning
characteristics,  curriculum  requirements,  and

technological needs [7]. Classroom observations and
interviews with the ICT teacher were conducted to
investigate existing instructional practices. The analysis
revealed that learning activities were still dominated by
lectures and PowerPoint presentations, resulting in
limited student interaction and low conceptual
understanding of computer hardware and software. In
addition, existing instructional media provided
insufficient visualization of computer components,
making it difficult for students to understand their
functions and relationships [10]. The findings from this
phase served as the basis for determining product
specifications and instructional objectives.

Design During the design phase, the overall architecture
of the learning media was prepared [11]. This stage
involved designing the website interface, navigation
structure, instructional flow, learning materials,
multimedia components, and assessment instruments
[1]. The instructional content was organized into two
main topics: computer hardware and computer
software. Each topic consisted of learning objectives,
explanatory texts, images, videos, animations, and
interactive  exercises.  Assessment  instruments,
including expert validation sheets, teacher and student
response  questionnaires, learning  motivation
questionnaires, and pre-test and post-test questions,
were also developed during this phase [12].

Development The development phase focused on
producing the web-based learning media according to
the previously designed specifications [11]. Multimedia
elements, including text, graphics, animations,
instructional videos, hyperlinks, and online quizzes,
were integrated into the website to provide meaningful
learning experiences [1]. After the prototype was
completed, product validation was conducted by one
subject matter expert and two media experts. The
experts evaluated the instructional content, interface
design, navigation, functionality, language clarity, and

multimedia quality wusing structured validation
instruments. Suggestions and recommendations from
the validators were subsequently used to revise and
improve the product before classroom implementation.
Implementation The implementation phase involved
applying the validated learning media during ICT
learning activities in a seventh-grade classroom at SMP
Negeri 1 Senori. Students accessed the learning media
individually through digital devices under teacher
supervision. During classroom implementation,
students studied the instructional materials, watched
learning videos, explored interactive illustrations,
completed online exercises, and participated in
evaluation quizzes provided by the system. At the end
of the learning session, students completed response
questionnaires and learning motivation questionnaires,
while the teacher evaluated the practicality of the
developed learning media.

Evaluation The evaluation phase aimed to determine the
overall quality of the developed learning media. Product
quality was assessed through three major indicators:
validity, practicality, and effectiveness. Validity was
determined from expert evaluations, practicality was
measured using teacher and student response
questionnaires, while effectiveness was evaluated by
comparing students' pre-test and post-test scores.
Students' learning motivation after using the learning
media was also measured using a five-point Likert-scale
questionnaire [4]. The evaluation results were used to
determine whether the developed product fulfilled the
quality standards ~ required  for  classroom
implementation.

2.3 Data Collection Instruments

Several research instruments were employed to collect
quantitative and qualitative data throughout the
development process.

Expert validation sheets were used to evaluate the
instructional content, interface design, usability,
functionality, navigation, and language quality of the
developed learning media.

Teacher response questionnaires measured the
practicality of the learning media from the instructor's
perspective, including ease of use, instructional
suitability, and classroom applicability.

Student response questionnaires evaluated students'
perceptions regarding interface attractiveness, usability,
accessibility, interaction quality, and overall
satisfaction.

Learning motivation questionnaires were administered
using a five-point Likert scale to assess students'
motivation after using the web-based learning media.
Pre-test and post-test instruments consisting of
objective questions were administered to measure
improvements in students' conceptual understanding of
computer hardware and software after the
implementation of the developed instructional media
[7].

2.4 Data Analysis
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The collected data were analyzed using descriptive
quantitative analysis.

The validity of the learning media was calculated by
converting expert evaluation scores into percentages
and interpreting them according to predetermined
validity criteria. Practicality was analyzed using the
average percentage scores obtained from teacher and
student response questionnaires. Product effectiveness
was determined by comparing students' pre-test and
post-test achievement scores to identify improvements
in conceptual understanding after using the developed
learning media [13]. Learning motivation data were
analyzed using descriptive statistics by calculating the
average Likert-scale scores for each motivation
indicator.

The developed web-based learning media was
considered feasible for classroom implementation if it
satisfied three quality criteria: (1) valid according to
expert evaluation, (2) practical according to teacher and
student responses, and (3) effective in improving
students' conceptual understanding and learning
motivation. This comprehensive evaluation ensured that
the developed instructional media met both pedagogical
and technological standards for ICT learning in junior
high schools.

3. Results and Discussions

3.1 Analysis Stage

The analysis stage was conducted to identify
instructional ~ problems, learner  characteristics,
curriculum requirements, and technological needs
before developing the interactive web-based learning
media [1]. This phase represents the foundation of the
ADDIE instructional design model because the quality
of the final product depends on the accuracy of the
initial needs assessment.

Data were collected through classroom observations,
interviews with the Information and Communication
Technology (ICT) teacher, and an analysis of
curriculum documents used at SMP Negeri 1 Senori.
The findings revealed that the existing learning process
still relied primarily on teacher-centered instructional
methods, particularly lectures supported by Microsoft
PowerPoint presentations. Although these media
assisted teachers in delivering learning materials, they
provided limited opportunities for student interaction
and independent learning. Consequently, students
tended to become passive recipients of information
rather than active participants in constructing their
knowledge.

Another significant issue identified during the analysis
was the limited availability of interactive learning
resources for computer hardware and software topics.
The instructional materials mainly consisted of textual
explanations accompanied by static images, making it
difficult for students to visualize computer components
and understand the relationships between hardware and
software within a computer system. As a result, students
frequently experienced misconceptions regarding

component functions and classifications, which
negatively affected their conceptual understanding [8].
The classroom observation also indicated that students
showed relatively low learning motivation during ICT
lessons. Most classroom activities were dominated by
one-way communication, leaving little opportunity for
exploration, discussion, or self-paced learning. Students
tended to rely heavily on teacher explanations and rarely
participated actively during classroom discussions.
Such instructional conditions are inconsistent with the
student-centered learning principles promoted by the
Indonesian Independent Curriculum.

Curriculum analysis demonstrated that the learning
objectives require students not only to identify
computer hardware and software components but also
to explain their functions, classify different devices, and
understand the interactions among system components.
These competencies require instructional media capable
of providing rich visualization, interactive exploration,
and immediate feedback [9]. Therefore, conventional
presentation media alone were considered insufficient
for achieving the expected learning outcomes.
Furthermore, learner analysis showed that seventh-
grade students were already familiar with smartphones
and internet-based applications in their daily activities.
Most students demonstrated adequate digital literacy
and expressed positive attitudes toward technology-
assisted learning. These characteristics indicate that
web-based learning media have considerable potential
to increase students' engagement and facilitate
independent learning beyond classroom sessions.
Based on the findings obtained during the analysis
stage, several instructional requirements were
identified. First, the learning media should integrate
computer hardware and software materials into a single
instructional platform to provide comprehensive
conceptual understanding. Second, the media should
incorporate multimedia elements such as images,
animations, instructional videos, and interactive
simulations to facilitate visualization of abstract
concepts [1]. Third, interactive quizzes with automatic
feedback should be included to enable students to
evaluate their understanding independently. Finally, the
learning media should be accessible through various
digital devices, including desktop computers, laptops,
tablets, and smartphones, thereby supporting flexible
learning inside and outside the classroom [5].

The outcomes of this analysis stage became the primary
basis for designing the web-based learning media
developed in this study. By aligning the instructional
design with students' learning characteristics,
curriculum objectives, and classroom needs, the
resulting learning media was expected to improve
conceptual understanding, increase learning motivation,
and promote active participation during ICT instruction.

Table 1. Summary of Needs Analysis
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No. |Aspect Description of Results

1 Learning process [Develop interactive student-
centered learning media.

2 Learning materials [[ntegrate multimedia
components (images,
videos, animations)

3 Student Provide interactive

participation navigation and quizzes

4 Learning Design attractive

motivation multimedia-based learning
experiences

5 Expert Based on ISO/IEC 9126

Validation standards, the system was
classified as good and
suitable for use.

6 Technology Develop responsive web-

availability based learning media

7 Curriculum Integrate ~ hardware  and

requirements software materials into one
platform.

3.2 Design Stage

The design stage was conducted after completing the
needs analysis to establish the instructional framework
and technical specifications of the interactive web-
based learning media. The primary objective of this
stage was to transform the identified instructional needs
into a systematic learning environment that supports
students' conceptual understanding and active
participation during Information and Communication
Technology (ICT) learning [1].

The instructional design referred to the learning
objectives specified in the Independent Curriculum for
seventh-grade ICT courses. The learning content was
organized into two main modules, namely computer
hardware and computer software. Each module was

designed sequentially, beginning with learning
objectives, conceptual explanations, illustrations,
multimedia resources, interactive activities, and
formative assessments. This organization allows

students to learn independently while following a
logical sequence of concepts.

The user interface (UI) was designed based on
simplicity, consistency, and ease of navigation. A
responsive web interface was selected to ensure
compatibility across multiple devices, including
desktop computers, laptops, tablets, and smartphones.
The interface employed readable typography, consistent
color schemes, intuitive navigation menus, and
attractive visual elements suitable for junior high school
students [10]. These design principles aimed to
minimize cognitive load and improve students' learning
experiences.

To enhance conceptual understanding, various
multimedia components were incorporated into the
learning media. These included explanatory texts, high-
quality images of computer hardware components,
instructional videos, simple animations, and interactive

quizzes. The multimedia elements were developed
following Mayer's Multimedia Learning Theory, which
emphasizes that combining verbal and visual
information facilitates deeper learning by engaging both
visual and auditory cognitive channels simultaneously.
The website navigation structure was also carefully
designed to provide straightforward access to learning
resources. The main navigation menu consisted of
Home, Learning Objectives, Hardware Materials,
Software Materials, Learning Videos, Interactive Quiz,
Evaluation, and Developer Profile. This hierarchical
navigation enabled students to locate learning resources
efficiently without experiencing confusion during
independent learning activities [6].

Assessment instruments were designed simultaneously
with the instructional media. The research instruments
included expert validation sheets, teacher response
questionnaires, student response questionnaires,
learning motivation questionnaires using a five-point
Likert scale, and pre-test and post-test questions. These
instruments were developed to evaluate the validity,
practicality, and effectiveness of the developed learning
media comprehensively.

A storyboard was also prepared to visualize the
arrangement of each webpage before programming
activities began. The storyboard specified page layouts,
multimedia placement, navigation buttons, hyperlinks,
instructional sequences, and user interactions.
Developing the storyboard before implementation
minimized design inconsistencies and facilitated
communication between the instructional designer and
the software development process.

The overall design process resulted in a comprehensive
blueprint that integrated instructional content,
multimedia resources, navigation systems, assessment
components, and responsive interface design into a
unified web-based learning environment. This blueprint
served as the foundation for the subsequent
development stage, during which the actual learning
media was implemented and validated by subject matter
and media experts.

Table 2. Main Features of the Web-Based Learning

Media
Feature Description Learning Function
Home Main interface [Provides easy access
IPage displaying to all learning
navigation resources
menus
Learning  |Displays IDisplays competencies
Objectives |competencies and learning outcomes
and learning
outcomes
Hardware |Contains Improves conceptual
Module concepts, understanding of
images, and |hardware components
explanations of
computer
hardware
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Software  [Presents Facilitates
Module software understanding of
classifications,  [software concepts
functions, and
examples
ILearning |[Embedded Supports  visual and
\Videos instructional auditory learning
videos
Interactive |[Multiple-choice |[Measures students'
Quiz questions  with junderstanding and
automatic provides  immediate
feedback feedback
Evaluatio  [Pre-test and post- [Measures learning
n test activities achievement
Developer [Information Provides application
Profile about the [identity and credibility
application
developer
3.3 Development Stage

The development stage focused on transforming the
instructional design into a functional interactive web-
based learning media. During this phase, all
instructional ~materials, multimedia components,
interface layouts, and navigation systems designed in
the previous stage were implemented into a responsive
web application [5]. The objective of this stage was to
produce a learning media that met pedagogical
requirements while providing an engaging and user-
friendly learning experience for seventh-grade students.
The web-based learning media was developed by
integrating various multimedia elements, including
textual explanations, images of computer hardware and
software, instructional videos, interactive navigation,
and online quizzes. These multimedia components were
organized according to the learning sequence
established during the design stage. Students could
access each learning module independently through a
web browser using desktop computers, laptops, tablets,
or smartphones without requiring additional software
installation [14].

The homepage was designed as the primary navigation
interface, allowing students to access all learning
modules efficiently. Each learning module contained
learning objectives, theoretical explanations, supporting
illustrations, and interactive activities. Hyperlinks and
navigation buttons were incorporated throughout the
application to facilitate seamless movement between
learning pages. Additionally, formative quizzes were
embedded within each module to provide immediate
feedback and reinforce students' conceptual
understanding.

After the prototype had been completed, the product
underwent an expert validation process to evaluate its
instructional quality before classroom implementation.
Validation was conducted by one subject matter expert
and two media experts. The subject matter expert
assessed the accuracy, completeness, relevance, and
curriculum alignment of the learning content, while the

media experts evaluated interface design, navigation,
functionality, usability, multimedia integration, and
overall system performance. The validation process
aimed to ensure that the developed learning media
satisfied educational and technical quality standards
prior to implementation.

The expert evaluations indicated that the developed
web-based learning media fulfilled the expected quality
criteria. Nevertheless, several recommendations were
provided to further improve the application. The subject
matter expert suggested refining several learning
explanations to improve conceptual clarity and adding
examples that were more closely related to students'
daily experiences. Meanwhile, the media experts
recommended improving interface consistency,
optimizing image resolution, enhancing navigation
button visibility, and simplifying several page layouts to
improve usability.

Based on the validators' recommendations, product
revisions were carried out before classroom
implementation. The revisions included improving
learning content, replacing several images with higher-
quality illustrations, reorganizing page layouts,
optimizing responsive display across different screen
sizes, refining navigation menus, and correcting minor
technical issues identified during expert evaluation.
These improvements enhanced both instructional
quality and wuser experience while maintaining
consistency with the original instructional design.

The revised product represented the final version of the
interactive web-based learning media used during the
implementation stage. The application integrated
instructional content, multimedia resources, interactive
exercises, and evaluation features into a single learning
platform that supported both classroom instruction and
independent learning activities.

Table 3. Summary of Expert Validation Results

Validation [Evaluator Revision
|Aspect Recommendation
Learning Subject Matter [Improve conceptual
Content Expert explanations and add
contextual examples
Curriculum  |Subject Matter [Ensure consistency
IAlignment Expert with learning
objectives and
competencies
Interface Media Experts  [Improve layout
Design consistency and
readability
Navigation Media Experts  [Simplify menu
navigation and
increase button
visibility
Multimedia  [Media Experts  [Optimize image
Components quality and
multimedia
resentation
Functionality [Media Experts  [Improve
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responsiveness and
eliminate minor
technical errors

3.4 Implementation Stage

The implementation stage was conducted after the
interactive web-based learning media had been revised
based on the recommendations provided by the subject
matter and media experts [11]. The revised product was
implemented in an actual classroom setting to evaluate
its practicality and effectiveness during Information and
Communication Technology (ICT) Ilearning. The
implementation involved 31 seventh-grade students of
SMP Negeri 1 Senori and one ICT teacher who
facilitated the learning activities.

Prior to the learning session, students were introduced
to the objectives of the learning activities and were
provided with instructions on how to access and use the
web-based learning media. Each student accessed the
application individually using available digital devices
connected to the internet. The teacher acted primarily as
a facilitator by guiding students through the learning
process, providing clarification when necessary, and
encouraging students to explore the learning materials
independently [9].

The learning activities began with the administration of
a pre-test to measure students' prior knowledge
regarding computer hardware and software concepts.
After completing the pre-test, students accessed the
web-based learning media and studied the instructional
materials sequentially. During the learning process,
students explored multimedia content consisting of
textual explanations, images, instructional videos, and
interactive illustrations [10]. They were also
encouraged to complete formative quizzes embedded
within each learning module to assess their
understanding and receive immediate feedback.
Throughout the implementation process, students
demonstrated active participation and  greater
engagement compared with conventional classroom
instruction. The interactive features enabled students to
navigate learning materials independently while
allowing them to review instructional content according
to their individual learning pace. The integration of
multimedia resources and interactive  quizzes
encouraged students to participate more actively in
classroom discussions and facilitated collaborative
learning among peers [11].

At the conclusion of the instructional session, students
completed a post-test to evaluate improvements in
conceptual understanding after using the developed
learning media. In addition, students completed
response questionnaires and learning motivation
questionnaires to provide feedback regarding the

usability, attractiveness, accessibility, and overall
learning experience offered by the web-based
application. The ICT teacher also completed a

practicality questionnaire to evaluate the suitability of
the learning media for classroom implementation.

The implementation results indicated that the developed
learning media could be integrated effectively into
classroom instruction without significant technical
difficulties. Students were able to access all learning
features successfully, while the teacher reported that the
application was easy to operate and supported student-
centered learning activities. Furthermore, the interactive
learning environment created through multimedia
integration encouraged students to become more
actively involved in the learning process and improved
classroom interaction [1].

The successful implementation demonstrated that the
developed web-based learning media was operationally
feasible for junior high school ICT instruction. The
implementation stage also generated quantitative and
qualitative data required for evaluating the validity,
practicality, effectiveness, learning motivation, and
conceptual understanding of students during the
subsequent evaluation stage.

Table 4. Implementation Activities

IActivity Description IParticipants
Orientation [Introduction to the [Teacher and 25
learning objectives [students
and web-based
application
Pre-test /Assessment of 25 students
students' initial
conceptual
understanding
Learning  [Students learned [Teacher and 25
Activities  [using  interactive [students
multimedia
imodules
Interactive [Students completed 25 students
Quiz formative
assessments ~ with
automatic feedback
Post-test Measurement  of 25 students
students'
conceptual
understanding after
learning
Questionna (Teacher and [Teacher and 25
ires students evaluated [students
the developed
learning media

3.5 Evaluation Stage

The evaluation stage was conducted to determine the
overall quality of the developed interactive web-based
learning media after its implementation in classroom
instruction. Evaluation was performed comprehensively
to examine whether the developed product fulfilled the
criteria of validity, practicality, and effectiveness, as
proposed in the ADDIE development model [3]. The
evaluation results were also used to identify the
strengths and limitations of the developed learning
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media as a digital learning resource for Information and
Communication Technology (ICT) education.

The validity of the learning media had previously been
established through expert evaluations conducted
during the development stage. Following product
revision based on the validators' recommendations, the
implementation stage focused primarily on evaluating
the practicality and effectiveness of the learning media
under actual classroom conditions. Practicality was
assessed through teacher and student response
questionnaires, whereas effectiveness was measured by
comparing students' pre-test and post-test learning
outcomes and analyzing students' learning motivation
after using the developed learning media.

The teacher's evaluation indicated that the developed
learning media was easy to operate and well aligned
with the learning objectives specified in the curriculum.
The teacher also reported that the web-based application
simplified the instructional process by providing
integrated learning materials, multimedia resources, and
assessment features within a single platform.
Furthermore, the interactive characteristics of the
application encouraged more active classroom
participation and reduced students' dependence on
teacher explanations during learning activities.
Students' responses also demonstrated positive
perceptions toward the developed learning media. Most
students reported that the application was attractive,
easy to navigate, and helpful in understanding computer
hardware and software concepts. The integration of
images, instructional videos, animations, and interactive
quizzes increased students' interest in learning and
encouraged them to explore instructional materials
independently. The responsive interface also enabled
students to access learning resources conveniently using
different digital devices [14].

The effectiveness evaluation was conducted by
comparing students' conceptual understanding before
and after using the developed learning media. Students
completed a pre-test before participating in the learning
activities and a post-test immediately after completing
all instructional modules. The comparison of learning
outcomes demonstrated an improvement in students'
conceptual understanding, indicating that the
multimedia-based learning environment successfully
facilitated knowledge acquisition and concept
reinforcement [13].

Learning motivation was evaluated using a structured
questionnaire administered after the implementation
process. The questionnaire measured several
motivational indicators, including learning interest,
attention, confidence, satisfaction, and willingness to
participate actively in classroom activities [15]. The
evaluation results showed that students demonstrated
positive learning motivation while using the web-based
learning media. Interactive learning activities,
immediate feedback, and multimedia visualization
contributed significantly to increasing students'

enthusiasm  and the
instructional process.

Overall, the evaluation findings indicate that the
developed interactive web-based learning media
successfully fulfilled the three principal quality criteria
required for educational product development. The
media demonstrated satisfactory validity through expert
evaluation, practical usability through positive teacher
and student responses, and instructional effectiveness
through improvements in students' conceptual
understanding and learning motivation. These findings
suggest that the developed learning media can be
effectively implemented as an alternative digital
learning resource for ICT instruction at the junior high
school level [16].

engagement  throughout

4. Conclusions

This study successfully developed an interactive web-
based learning media for teaching computer hardware and
software materials in Information and Communication
Technology (ICT) courses at the junior high school level
using the ADDIE instructional design model. The
development process consisted of five systematic stages,
namely Analysis, Design, Development, Implementation,
and Evaluation, resulting in a learning media that integrates
multimedia elements, interactive navigation, instructional
videos, and online assessment into a single web-based
platform [7].

The findings indicate that the developed learning media
satisfies the essential quality criteria of educational product
development, including validity, practicality, and
effectiveness. The integration of multimedia resources and
interactive learning activities contributes positively to
students' conceptual understanding, encourages active
participation during classroom instruction, and enhances
learning motivation. Furthermore, the responsive web-
based platform enables students to access learning
materials flexibly using various digital devices, thereby
supporting both classroom instruction and independent
learning.

This research contributes to the development of innovative
digital learning media by integrating computer hardware
and software materials into a unified web-based learning
environment specifically designed for junior high school
students. The proposed learning media not only supports
the implementation of student-centered learning but also
aligns with the objectives of the Independent Curriculum
in promoting technology-enhanced education [17].

Despite these promising results, this study was conducted
within a single educational setting involving a limited
number of participants. Therefore, future studies are
recommended to involve larger and more diverse samples,
evaluate the long-term impact of the learning media on
students' academic achievement and digital literacy, and
incorporate emerging technologies such as adaptive
learning, gamification, artificial intelligence, and learning
analytics to further improve instructional effectiveness and
personalized learning experiences [18].
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