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Published: 19-11-2025 This study aims to determine the validity level of the developed interactive
multimedia and to assess teachers’ and students’ responses toward its use. The

Keywords: research employed a Research and Development (R&D) method using a modified
development; ADDIE model, limited to the development stage. The trial subjects consisted of
multimedia; interactive;  two chemistry teachers and 9 students for the small-scale test, as well as 30 students
chemical bonding. from grade X1 at SMAN 2 Sekadau for the large-scale test.The validation results

from experts indicated that the interactive multimedia was highly valid with an
average percentage of 94.17%, consisting of 88.33% for the media aspect, 96.25%
for the material and language aspects, and 97.92% for the assessment aspect.
Student responses reached an average of 90.69% in the small-scale test and 94.53%
in the large-scale test, while teacher responses reached 83.07%.The novelty of this
research lies in the use of interactive multimedia equipped with a variety of
engaging features, such as ice-breaking activities and educational games, which are
rarely implemented in chemical bonding learning at the senior high school level.
Therefore, the developed interactive multimedia can be used as a learning medium
and further tested for its effectiveness.
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INTRODUCTION

Chemistry is one of the subjects studied in senior high school. The purpose of chemistry
learning is for students to be able to observe and explain chemical concepts in everyday life,
write chemical reactions, apply chemical laws, and understand atomic structure. Therefore, it
is necessary for students to understand chemical concepts starting from simple to complex and
abstract ones to achieve accurate comprehension. One of the key concepts that must be
mastered is chemical bonding (Sabrina, 2020)..

The use of interactive multimedia can improve students’ learning outcomes, as demonstrated
in several studies. Research conducted by Purnamasari et al., (2015) on tenth-grade science
students showed that the developed interactive multimedia for chemistry learning was feasible
for use, especially on the concept of chemical bonding, resulting in good qualification with an
average score of 88.57, exceeding the minimum mastery criteria (KKM) of 80. Similarly, a
study by Purnamasari et al., (2015) on eleventh-grade science students at SMAN 1 Prabumulih
showed that the use of interactive multimedia increased student learning mastery to 88.24%.

In reality, students’ learning outcomes on the topic of chemical bonding are still relatively low.
Observations of the examination scores of Grade XI students at SMAN 2 Sekadau show that
only 39.25% of students achieved mastery. This indicates that most students have not yet fully
understood the concept of chemical bonding. Based on interviews with students at SMAN 2
Sekadau, many of them admitted that they still feel confused about the material. Additionally,
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teachers predominantly use conventional learning media that are one-directional, linear, and
only present material without providing opportunities for students to interact or directly assess
their understanding. The static delivery of content makes students passive, easily lose focus,
and struggle to visualize abstract concepts such as ionic, covalent, and metallic bonds. In fact,
technological facilities such as internet access and Wi-Fi are already available at school but
have not been utilized optimally in the learning process.Conversely, interactive multimedia is
capable of overcoming these limitations because it can present animated visualizations of
abstract concepts, provide flexible navigation according to students’ learning needs, offer direct
feedback through practice exercises, and build emotional engagement through features such as
ice-breaking activities and educational games. Previous studies have also stated that interactive
multimedia is effective not only in face-to-face learning but also in digital learning, as it
enhances students’ cognitive and affective engagement (Rahmawati, 2021).

Interactive elements in multimedia-based learning are essential to make the material easier to
absorb and understand, as well as to prevent student boredom. Currently, learning tends to lack
interaction, causing students to become passive participants. Therefore, multimedia should
provide actions or responses that engage students through the presented content (Lestari, 2020).
Meanwhile, according to Wiyana et al. in Dewi et al., (2018), multimedia is a learning system
equipped with control tools operated by the user, allowing learners to choose what they need.
This makes the learning process more engaging and can improve students’ learning outcomes.

The problems addressed in this research are: (1) how valid is the interactive multimedia
developed for the topic of chemical bonding, and (2) how do Grade XI students and chemistry
teachers respond to the developed interactive multimedia. Considering these issues, it is
necessary to improve the learning process and implement strategies that can enhance student
learning outcomes. One potential strategy is the use of interactive multimedia tailored to
students' needs.Based on this background, the purpose of this study is to develop interactive
multimedia on the topic of chemical bonding for Grade X1 students at SMAN 2 Sekadau.

The interactive multimedia designed by the researcher offers several advantages compared to
commonly used multimedia. One of its main strengths lies in its variety of features, which
include learning materials, learning objectives, user instructions, usage flow, developer
information, pre-test, educational games, and ice-breaking activities. Students can directly
select the section they wish to study through interactive buttons. In the pre-test section,
interactive buttons are also provided to give immediate feedback. Interestingly, the multimedia
begins with an ice-breaking activity to create a pleasant learning atmosphere. In addition, the
inclusion of educational games makes the learning process more engaging, interactive, and less
monotonous. This aligns with the findings of (Rahmawati, F., & Sari, 2022), which showed
that game elements can increase students' cognitive engagement in chemistry learning.The
interactive multimedia developed in this study is designed to be interactive and participatory,
aiming to create an active, enjoyable, and meaningful learning experience. The combination of
interactive navigation, ice-breaking activities, and educational games is expected to enhance
students’ emotional engagement, cognitive involvement, and learning motivation throughout
the chemistry learning process.

METHOD

This research is classified as Research and Development (R&D). The purpose of this study is
to produce a product that can be used in educational and instructional activities, specifically
designed to address identified needs or problems found in the field. The R&D model used
consists of five phases: analysis, design, development, implementation, and evaluation.
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However, this study was only conducted up to the development phase. (a modification of
Branch, 2009).
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Figure 1. Steps of ADDIE Development Model Modified from Branch, (2009)

The result of this research is an Interactive Multimedia product developed for the topic of
chemical bonding. The product was tested on two chemistry teachers, nine Grade XI students
of SMAN 2 Sekadau for a small-scale trial, and thirty Grade XI students of SMAN 2 Sekadau
for a large-scale trial. The validators in this study consisted of two media experts, two material
and language experts, and two assessment experts. The object of this research is the interactive
multimedia developed for chemical bonding material.

The first stage involved problem and needs analysis through semi-structured interviews with
chemistry teachers at SMAN 2 Sekadau to identify learning issues and relevant media
requirements. The interviews were conducted directly using open-ended question guidelines to
obtain information regarding the use of learning media in the classroom, students’ difficulties
in understanding chemical bonding concepts, and teachers’ expectations of an ideal learning
medium.The interview data were analyzed using a descriptive qualitative technique with a
thematic approach, by grouping respondents’ answers based on emerging themes. The analysis
revealed that the use of technology-based learning media is still very limited. The media
commonly used by teachers are one-way and monotonous, thus failing to attract students’
attention or encourage active participation in the learning process. These findings serve as the
foundation for the development of interactive multimedia that is more engaging, participatory,
and aligned with the needs of chemistry learning at SMAN 2 Sekadau.

The second stage is the design phase, during which the researcher created a storyboard as an
initial framework for the layout and flow of the interactive multimedia. The storyboard was
developed by taking into consideration the results of the needs analysis as well as input from
chemistry teachers. Students were also involved on a limited basis to provide initial feedback
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on the visual design and interactive features they found engaging.The development of the
interactive multimedia was carried out using Canva for graphic design and CapCut for creating
instructional videos. This research was limited to the development stage because its main focus
was to produce an interactive multimedia product that is valid and feasible for use, based on
expert evaluations and initial responses from teachers and students.

In the third stage, development is carried out, where the researcher realizes the initial design
into a tangible interactive multimedia product. This process includes the preparation of various
main features, such as learning materials, learning objectives, user instructions, pre-test, ice
breaking, developer information, usage flow, and educational games equipped with direct
feedback. In addition, expert validation instruments and response questionnaires for teachers
and students are developed to assess the feasibility and attractiveness of the designed
interactive multimedia.The validation process is conducted by two instrument experts, two
media and language experts, and two assessment experts. The validation results are then used
to review and revise the product to ensure that the interactive multimedia meets the established
validation criteria. Instrument validation is carried out to assess the validity of the media
validation sheet, material and language validation sheet, assessment validation sheet, as well
as teacher and student response questionnaires. The validation is conducted by two validators.
The measurement scale used for validation refers to Gregory’s validation test (2015). The
contingency table used to calculate Gregory’s Index is presented in Table 1.

Table 1. Contingency Table for Calculating the Gregory Index

Expert Validator 1

2x2 Cross Tabulation Less Feasible Highly Feasible
Score 1-2 Score 34
Less Feasible A B
Expert Validaor 2 Score 1-2
Highly Feasible
Score 3-4 C D

Source: Gregory (2015)
The data obtained from the validators’ assessments were then calculated in percentage using
the following formula:
D
(A+B+C+D
This formula is used to determine the feasibility level of the product based on the frequency
of the highest scores given by the validators. The calculation method refers to the product

validity analysis approach used by Gregory (2015), in which the resulting percentage is then
interpreted into feasibility categories such as very high, high, moderate, low, and very low.

Validation Coefficient =

After obtaining the percentage results, the criteria for the instrument’s validity can be
determined as shown in Table 2.

Table 2. Index of Agreement for Content Validity Coefficient

Range (%) Category
0,81- 1,00 Very High Validity
0,61-0,80 High Validity
0,41-0,60 Moderate Validity
0,21-0,40 Low Validity
0,00-0,20 Very Low Validity

Source: Gregory,(2015)
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Furthermore, media validation was carried out using a validation sheet consisting of six
aspects: media design, layout, design attractiveness, video quality, educational games, and ice-
breaking activities. The material and language validation used a validation sheet covering four
aspects: appearance, content, material accuracy, linguistic appropriateness, and
communicativeness. Assessment validation used a validation sheet including three aspects: test
blueprint, question items, and answer keys. After the validation process by the experts, a
response test was conducted involving 2 chemistry teachers, 9 eleventh-grade students of
SMAN 2 Sekadau (small-scale), and 30 eleventh-grade students of SMAN 2 Sekadau (large-
scale).

The evaluation of the media validation sheet, material and language validation sheet,
assessment validation sheet, and student and teacher response questionnaires referred to a
Likert scale adapted from Sugiyono (2018), with a score range from 1 to 4, where:4 =Strongly
Agree,3 = Agree,2 = Disagree,1 = Strongly Disagree. Comments and suggestions from
validators and respondents were used as evaluation input to refine the developed product.
Meanwhile, numerical data from validators and respondents were analyzed using a formula
adapted from Akbar (2013) as follows:
TSe

V- pg= EX 100%

After obtaining the percentage results, the product validity criteria can be determined as shown
in Table 3.

Table 3. Product Validity Percentage Criteria

Achievement Criteria (%) Qualification Description

01,00 -50,00 Invalid Not suitable for use

50,01 — 70,00 Less Valid Not recommended for use as major revisions are required
70,01 - 85,00 Fairly Valid Can be used with minor revisions

85,01 - 100 Highly Valid  Can be used without revision

Source: (Akbar, 2013)

Meanwhile, the percentage results obtained from student and teacher respondents can be
interpreted based on the validity criteria presented in Table 4.

Table 4. Media Feasibility Assessment Criteria

Percentage (%) Category
01,00-50,00 Invalid
50,01-70,00 Less Valid
70,01-85,00 Fairly Valid

85,01-100 Highly Valid

Source: (Akbar, 2013)

RESULTS AND DISCUSSION

The result of this research is an Interactive Multimedia on Chemical Bonding presented in the
form of a web link designed to enhance conceptual understanding. The objectives are to
determine the validation level of the interactive multimedia on chemical bonding and to assess
the responses of students and teachers toward the developed interactive multimedia. The steps
carried out in this research include: first, analysis; second, design; and third, development. The
outcomes of this process are described as follows:

Analysis Phase

The first step is the analysis stage. This stage serves as the initial process to identify various
problems and gaps that occur in the learning process (Hidayat, 2021). The analysis stage
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focuses on needs analysis in the field, particularly regarding the use of learning media in
chemistry classes at school, the difficulties faced by students in understanding chemical
bonding material, and the types of learning media needed by students to address these gaps.

The needs analysis was carried out through observations at SMAN 2 Sekadau, direct interviews
with chemistry teachers, and a review of relevant literature related to the research problem. The
results of the direct interviews with chemistry teachers at SMAN 2 Sekadau showed that most
students have difficulty understanding the concepts of chemical bonding, including challenges
in determining ionic bonds, covalent bonds, and metallic bonds, which subsequently affects
their ability to determine ion formation. This is due to students' limited understanding of
chemical bonding concepts. Students also struggle to visualize the microscopic aspects of
chemical bonding. Their chemical representation skills are another factor that contributes to
the difficulty in understanding chemical bonding. Most students fail to connect the symbolic,
macroscopic, and microscopic aspects (Rasmawan, 2020).

Design Phase

The second step is the design stage. The product is designed through the development of a
storyboard and the creation of research instruments, including validation sheets and
questionnaires for student and teacher responses, which were first validated by two expert
validators. The interactive multimedia was developed using Canva Pro and CapCut Pro. Canva
was chosen because it has a user-friendly interface and supports visually appealing and
consistent designs for learning (Prastowo, 2020). Meanwhile, CapCut Pro was used to edit
instructional videos because it offers a variety of features and is easy to use, thereby enhancing
the attractiveness and interactivity of the media media (Wahyuni, F., & Saputra, 2022).

The purpose of instrument validation is to ensure the reliability and validity of the instruments
used to assess the feasibility of media, content, language, and assessment components. The
validation process was carried out by two experts in instructional media and chemistry content,
followed by a student and teacher response test to evaluate the clarity, attractiveness, and ease
of use of the developed interactive multimedia. This approach aligns with the Research and
Development (R&D) model proposed by (Sugiyono, 2019) and was also applied by (Astuti,
et. al, 2021) in the development of Android-based interactive media.

Development Phase

The third step is the development phase, which begins with the creation of the product based
on the storyboard design, serving as a prototype for validation. At this stage, the storyboard
design is realized into a developed product, which is then validated to determine the validity
of the interactive multimedia on chemical bonding material. The developed interactive
multimedia product can be accessed through the following link:

https://ikatankimial.my.canva.site/ikatan-kimia
0L e )

Figure 2. Home screen of the interactive multimedia

The validation sheet serves not only as an evaluation tool but also as a reference to improve
the quality and acceptability of the developed product or instrument (Arikunto, 2010). Ensuring
the relevance and alignment of the instrument with the elements being measured is the primary
objective of instrument validation in this research (Ernawati, 1., & Sukardiyono, 2017). The
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results of the instrument validation were analyzed using Gregory’s formula. The calculation
results showed that all instruments used namely, the media feasibility assessment sheet,
material and language feasibility sheet, assessment feasibility sheet, and student and teacher
response questionnaires obtained a content validity coefficient of 1. According to Menurut
(Retnawati, 2016), if the content validity coefficient of an instrument exceeds 0.8, the
instrument is considered to have high validity. Therefore, it can be concluded that the
developed instruments are suitable for use.

However, several suggestions were provided in the media, material, and language validation
sheets, including improving the design to be more appealing and user-friendly, as well as
refining sentence structure to ensure clarity and effectiveness in some items. The revisions
made based on the validators' suggestions are presented in Tables 5 and 6.

Table 5. Improvements in Interactive Multimedia Based on Comments and Suggestions from

Material & Language Experts

Before Revision

After Revision

Q G 5L e

5= T ==

[BacKd

The initial menu display still appeared simple,
with colors that were too soft and buttons that
were not proportionally placed. Some visual
elements, such as icons and text, appeared less
prominent.

@ma oS
MENU UTAMA

The main menu design displayed navigation
buttons without connecting lines between levels,
making the game flow less clear.

@C\'I A

KOMPETENSI
AWAL

The text on “Initial Competency” was removed
because the title did not match the questions
provided.

SOAL-SOAL

N
8 &

The first text Iabeled “questions” was removed to
align with the previous page.

WATAN KRR~ 7

‘memilis Konfigurasi elekiron sepert g mula.
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@
The background color was enhanced with a more
balanced contrast, menu icons were enlarged, and
the button layout was adjusted to make it easier
for users to understand.

& 0
®m MENU UTAMA

A shake-shaped connectmg path was added
between levels so that users can understand the
game sequence and track their learning progress.
@Q-T‘;’"%
PRE TEST
T

The page title was clarified so that students can
easily understand that this section is the pre-test
stage before the main game.

W
.
SOAL-SOAL

g i w(rﬁ @? \ ‘;

B g

The text was changed to “Pre-Test Questions™ to
match the previous page.

© L L

USATARN (IRTA

" adon yang
mernbust moreka fotep bersaru dalam bentk molekul atsu seoyawa.
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Before Revision

After Revision

In the definition of chemical bonding, only a
general explanation of chemical bonds was
provided, as the learning objective includes the
octet and duplet rules.

Qiams

IKATAN KIRIA

Hatonton SotanKovan hatanLogom

ranser lkeon Paungnciion, ey bien bergersk,

In the chemical bond branch display, the
description for ionic bonds was revised to
“occurs between metals and non-metals,
involving electron transfer” because the previous
wording was too general and confusing for users.

@

The game display was revised because several
questions were inconsistent with the presented
material.

The definition section was expanded to include
the octet and duplet rules to align with the
learning objectives.

IKATARN XIRIIA

The display was changed to “occurs between
cations and anions, involving electron transfer”
because this wording is more scientifically
specific, improves conceptual clarity, and uses
more concise and accurate language.

@ B =

The game display was replaced with a more
complete feature, including score checks and
material explanations, making it easier for
students to understand the content.

Table 6. Improvements in Interactive Multimedia Based on Comments and Suggestions from

Media Experts

Before Revision

After Revision

The media usage flow display was written in
full text, making users reluctant to read.

=) —

ALUR PENGGUNAANIMEDIA

The media usage flow was replaced with a video,
making it easier for users to understand the

navigation and sequence of the media.

L S e
TUJUAN
"PEMBELAJARAN

The initial learning objectives display used
black text, which did not contrast well with the
background color.

The learning objectives display was changed to
white text, making it easier to read and more
compatible with the background.

The material and language validation was carried out by two experts in the respective fields.
This validation covered five aspects: presentation, content, material accuracy, adherence to
linguistic rules, and communicativeness. After the calculations were completed, the average
validation score for material and language across these five aspects was 96.25%, categorized
as very valid. The average results of the material validation are presented in Figure 3.

Based on Figure 3, the display aspect received a validity percentage of 93.75%, which falls
into the very valid category. This indicates that the visual design of the interactive multimedia
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was developed with careful consideration of color balance, text layout, and proportional
placement of images. The validators assessed that the visual design is attractive, harmonious,
and capable of enhancing students’ learning motivation. These findings align with (Prastowo,
2020), who stated that an appealing visual display can increase students’ interest in the material
and support the internalization of concepts.

100
80
60
40
20

0

Display Content Content Accuracy Language Rule  Communicative
Appropriateness

Average (%)

Assessment Aspects

Figure 3. Percentage of feasibility test assessment for Content and Language

In addition, (Sari, D. P., & Rahmawati, 2021) also found that media designs that integrate
harmonious colors and interactive layouts contribute to improved focus and learning
motivation.The content aspect achieved a validity percentage of 100.00%, which is categorized
as very valid. This means that all indicators within the content aspect were rated as excellent
by the validators. The development of interactive multimedia must align with the learning
material and students’ characteristics to effectively achieve learning objectives and meet
diverse learning needs. This finding is supported by (Mayer, 2021), who emphasized that the
alignment between content, context, and learner characteristics is a key factor in successful
multimedia learning. The material accuracy aspect obtained a percentage of 87.50%, which is
also categorized as very valid. This score indicates that the material was presented with
scientific accuracy. Each concept was delivered accurately and in accordance with established
theories, although a few minor suggestions were made by the validators to clarify certain terms
for better student understanding. High content accuracy supports the role of interactive
multimedia as a reliable learning resource (Clark, R. C., & Mayer, 2016).

The aspect of conformity to linguistic rules obtained a validity percentage of 100.00%, which
falls into the very valid category. This indicates that the language used in the media adheres to
proper and correct Indonesian language standards. The sentences are clear, the spelling follows
PUEBI (General Guidelines for Indonesian Spelling), and chemical terms are used consistently.
The selection of font type in the developed audiovisual media is crucial, as font clarity helps
deliver the instructional content effectively (Handayani., et al 2018).The communicative aspect
also received a percentage of 100.00%, categorized as very valid. This result shows that the
interactive multimedia is capable of conveying messages effectively and interactively to users.
The communication between text, images, and visual elements is well-balanced, allowing
information to be easily understood.

The validation percentages for the content aspect (100.00%), the linguistic accuracy aspect
(100.00%), and the communicative aspect (100.00%) indicate an interesting variation that is
worth analyzing. The high percentage in the content aspect is due to the material presented
being aligned with the learning objectives, scientifically accurate, and relevant to real-life
contexts, all of which met the validators’ expectations. This is likely supported by the linguistic
accuracy and communicative aspects, which consist of several indicators, all of which were
rated highly by the validators.Conversely, although the display aspect (93.75%) and the
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material accuracy aspect (87.50%) are also categorized as very valid, their percentages are
slightly lower. This is because the display aspect consists of only two items and the material
accuracy aspect contains only one evaluation item in the validation sheet. As a result, any
suboptimal rating in these aspects has a greater impact on the overall percentage compared to
aspects with a larger number of indicators.

Conversely, although the display aspect (93.75%) and the material accuracy aspect (87.50%)
are also categorized as very valid, their percentages are slightly lower. This is due to the fact
that the display aspect consists of only two items, and the material accuracy aspect includes
only one evaluation item in the validation sheet. As a result, any suboptimal rating has a greater
impact on the overall percentage compared to aspects that contain a larger number of indicators.

Therefore, this difference does not imply that the display and material accuracy are lacking in
detail, but rather highlights the limitation in the number of evaluation items within these
aspects. Consequently, it is recommended that future development include a greater number of
indicators within the content detail aspects to enable a more comprehensive and proportional
validity analysis.

Furthermore, the media validation test was conducted by two media experts. This validation
covered six aspects: media design, layout, design appeal, video quality, educational games, and
ice-breaking features. After the calculations were completed, the average media validation
score for these aspects was 88.33%, which falls into the very valid category. The average
validation results are presented in Figure 4.

100

80

60
g

S 40
@
2

< 20

0

Media Design Layout Design Video Quality  Educational Ice Breaking
Attractiveness Game

Assessment Aspects

Figure 4. Percentage of Media Feasibility Assessment Ratings

Based on Figure 4, the media design aspect obtained a validity percentage of 91.67%, which falls into
the very valid category. This indicates that the visual appearance is attractive, consistent, and aligned
with the learning concept, thereby enhancing students’ learning interest (Hulu DM., et. al 2022).
The layout aspect achieved a validity percentage of 87.50%, also within the very valid category. This
shows that the arrangement of menus and navigation buttons is well-organized, making it easier for
users to explore the available features. An organized layout not only improves visual comfort but also
plays an important role in facilitating user interaction with the learning media (Mayer, 2014).
The design appeal aspect obtained a validity percentage of 87.50%, which is categorized as very valid.
This demonstrates a harmonious combination of colors, icons, and illustrations, creating an aesthetic
and non-monotonous display that successfully attracts users’ attention (Mayer, 2014).

The video quality achieved a validity percentage of 100.00%, which is categorized as very
valid, indicating that both the visual and audio components of the video are excellent. The
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instructional video is interactive, thereby enhancing students’ understanding of the material
presented (Kurniasih., 2023). The narrator’s voice is clear, and the background music is well-
aligned with the learning content (Mehrvarz dkk, 2022). The educational game obtained a
validity percentage of 87.50%, which falls into the very valid category. This indicates that the
game successfully integrates educational elements with entertainment, allowing students to
learn while playing in an enjoyable manner (Hamari, et al., 2016).The ice breaking activity
received a validity percentage of 75.00%, which is considered fairly valid. However, it requires
minor improvements in terms of activity variations and timing to make it more engaging and
appropriately aligned with the learning atmosphere. Well-designed ice-breaking activities can
enhance students’ focus, motivation, and social interaction in the learning process (Barkley, &
Major, 2014).

The difference in validation percentages between the media design aspect 91.67% and the
video quality aspect 100.00% indicates variation in the quality of the interactive multimedia
development. The high percentage in the video quality aspect is due to the use of videos with
clear resolution, synchronized audio, smoothly running material animations, and the ability to
effectively explain abstract concepts of chemical bonding. All of these elements met the
expectations of the validators.Meanwhile, in the media design aspect, although the layout, color
combinations, and navigation were rated as very good, several suggestions for improvement
were still provided by the validators. This resulted in a slightly lower percentage compared to
the video quality aspect.

Conversely, although the Ice Breaking aspect received a score of 75% and is still considered
fairly valid, its percentage is slightly lower compared to the other aspects. This is because the
Ice Breaking aspect consists of only one evaluation item in the validation sheet. As a result, a
less optimal score has a greater impact on the overall percentage compared to aspects with a
larger number of indicators. However, several aspects such as design and ice breaking still
require improvements to achieve a more optimal level of quality.

Subsequently, the feasibility test of the assessment was carried out by two assessment experts.
This validation covered three aspects: the test blueprint, test items, and answer key. Upon
completion of the calculation, the average validation score for these three aspects was 97.92%,
which falls into the “very valid” category. The average validation results are presented in
Figure 5.
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Assessment Aspects

Figure 5. Percentage Ratings of Assessment Feasibility Test

Based on Figure 5, the test blueprint aspect obtained a validity percentage of 100.00%, which
is categorized as very valid. This indicates that the indicators developed are aligned with the
learning objectives and competency achievements. A well-constructed test blueprint plays a
crucial role in ensuring content validity and alignment between learning objectives and
assessment tools, which is a key indicator of assessment quality in education (McMillan,
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2018)..The test item aspect received a validity percentage of 93.75%, also categorized as very
valid. This shows that the wording of the questions is appropriate, the language used is easy to
understand, and each item measures students’ thinking skills according to the expected
cognitive level. Additionally, each question item has been designed to measure cognitive
abilities in accordance with Higher Order Thinking Skills (HOTS)-based learning. Well-
developed test items not only assess factual knowledge but also students’ abilities in analysis,
synthesis, and evaluation (Brookhart, 2010). The answer key aspect achieved a validity
percentage of 100.00%, which is categorized as very valid. The answer keys are consistent with
the test items and the material being assessed, and they facilitate objective scoring by teachers.
Overall, the assessment instrument developed has met the criteria for validity (Nitko, A. J., &
Brookhart, 2014).

The validation results show that both the test blueprint and answer key aspects achieved a
percentage of 100.00%, reflecting exceptionally high and consistent quality. This high score
indicates that the content and answers developed align with the learning objectives, are
scientifically accurate, communicative, and easy to understand. All indicators within these
aspects were rated as excellent by the validators, resulting in a perfect score.

Conversely, although the test item aspect obtained a validity percentage of 93.75%, which is
still categorized as very valid, the percentage is slightly lower. This is due to several test items
requiring improvements in terms of clarity of wording and cognitive level alignment.
Additionally, the number of assessment indicators in this aspect is limited, so a single
suboptimal evaluation has a relatively significant impact on the overall percentage.

Thus, this difference does not indicate that the test items are of low quality or lacking in detail,
but rather is due to differences in subjectivity among the validators. In the test item aspect, for
example, the validators assigned different scores for the cognitive level-validator 1 gave a score
of 3, while validator 2 gave a score of 4-resulting in a slight decrease in the overall percentage.
Therefore, it is necessary in the future to establish a common understanding or conduct a
discussion among validators prior to the assessment process, in order to ensure more consistent
validity results.

After validation by the experts was completed, the next step in this phase was the teacher
response test. The response test was conducted with two teacher respondents. This test included
three aspects: appearance, content, and usability. After the calculation was completed, the
average response score for these three aspects was 83.07%, which falls into the "fairly valid"
category. The average response results are presented in Figure 6.
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Figure 6. Percentage of Teacher Response Assessment

Based on Figure 6, the appearance aspect received a validity percentage of 82.55%, which falls
into the “fairly valid” category. This indicates that the design of the interactive multimedia is
visually appealing, aligns with the theme of chemistry learning, and helps create a conducive

Hydrogen: Jurnal Kependidikan Kimia, October 2025, 13(5) |1020



Iwan, Enawaty, E., & Masriani. Development of Interactive Multimedia....

learning atmosphere. The attractive visual display not only enhances the aesthetics of the media
but also helps students stay focused on the learning material and reduces boredom during the
learning process.The material aspect obtained a validity percentage of 87.50%, which is
categorized as “highly valid.” This means that the content presented is aligned with the learning
objectives, systematically structured, scientifically accurate, and follows the development of
chemical science Sastro., et. al (2023).

In classroom practice, the structured and contextual delivery of content can improve students’
conceptual understanding and prevent misconceptions, especially regarding abstract concepts
such as atomic structure.The usability aspect received a percentage of 79.17%, which is
categorized as “fairly valid.” This shows that the interactive multimedia developed is easy to
use for both teachers and students. These findings are consistent with Sastro., et. al (2023), who
stated that interactive learning media play an important role in increasing student engagement
in the classroom. Its ease of use allows teachers to effectively integrate the media into various
learning models, such as group discussions, problem-based learning, or interactive
demonstrations.

The differences in validation percentages across the material aspect 87.50%, appearance
82.55%, and usability 79.17% indicate variations in quality that are important to analyze
further. The material aspect received the highest score because the content aligns with learning
objectives, is systematically organized, and is relevant to real-life contexts. This led validators
to rate the material very positively, as it provides comprehensive understanding for students
and helps prevent misconceptions.The appearance aspect obtained a score of 82.55%, which
falls into the “fairly valid” category. This indicates that the visual design of the media is already
attractive and consistent with the theme of chemistry learning, although several visual elements
such as color consistency, layout arrangement, and navigation icons could still be improved to
make it more user-friendly.Meanwhile, the usability aspect received a score of 79.17%,
indicating that the media is relatively easy to use, but still presents some technical issues. These
include navigation that is not fully intuitive and response delays when switching between
menus, which require further refinement.

Thus, these differences do not indicate that the appearance or usability aspects are inadequate,
but rather reflect limitations in the assessment indicators and the presence of several technical
components that require improvement. In the future, enhancements in visual design,
simplification of navigation, and the addition of more detailed evaluation indicators are
strongly recommended so that the assessment results become more proportional,
representative, and better support the effectiveness of multimedia in learning.

The next step in this phase was the small-scale student response test, which involved 9 students
from SMAN 2 Sekadau. After the calculation, the average response score was 90.69%, which
falls into the “highly valid” category. The average validation results are presented in Figure 7.
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Figure 7. Percentage of Small-Scale Student Response Assessment
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Based on Figure 7, the appearance aspect received a validity percentage of 94.44%, which falls
into the “highly valid” category. This indicates that the developed interactive multimedia has
excellent visual quality, with harmonious color combinations, well-organized element layout,
and consistent design. The attractive appearance not only serves an aesthetic purpose but also
helps focus students’ attention and supports concept comprehension. According to Mayer,
(2017), a well-designed visual can strengthen students’ cognitive processes through the
systematic integration of text, images, and animations.

The language aspect received a validity percentage of 86.11%, which is categorized as “highly
valid.” The language used is clear, communicative, and appropriate for the cognitive
development level of the students. The sentence structure is straightforward, free from
ambiguity, and complies with the rules of the Indonesian language. Proper use of language is
crucial for minimizing students’ cognitive load, as explained by Sweller, & Kalyuga, (2011),,
allowing students to focus more on understanding the concepts rather than interpreting the
language.

The material aspect received a validity percentage of 88.89%, which falls into the “highly
valid” category. This indicates that the content aligns with the learning objectives and is
connected to real-life contexts. Linking the material to practical contexts allows students to
understand that chemistry is not merely theoretical but also has practical applications in daily
life. Consequently, this multimedia supports contextual learning, which can enhance students’
critical thinking skills and the transfer of knowledge to real-life classroom situations.The
usability aspect received a validity percentage of 93.33%, also categorized as “highly valid.”
The media is easy to operate for both teachers and students independently, featuring clear
navigation and fully functional tools. This ease of use facilitates the integration of the media
into various teaching models, such as group discussions and project-based learning.

The next step in this phase was the large-scale student response test, which involved 30 students
from SMAN 2 Sekadau. After calculation, the average response score was 94.53%, which falls
into the “highly valid” category. The average validation results are presented in Figure 8.
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Figure 8. Percentage of Large-Scale Student Response Assessment

Based on Figure 8, the display aspect received a validity percentage of 94.79%, categorized as
highly valid. This is attributed to several factors: the interactive multimedia display is visually
appealing, with harmonious color combinations and well-organized element layouts. The
visual design, including the systematic presentation of images, text, and animations, is clear

Hydrogen: Jurnal Kependidikan Kimia, October 2025, 13(5) |1022



Iwan, Enawaty, E., & Masriani. Development of Interactive Multimedia....

and not confusing, making it easier for students to understand the content.The language aspect
achieved a validity percentage of 96.67%, also categorized as highly valid. This high rating is
due to the clear, concise language used in the interactive multimedia, which adheres to proper
Indonesian language rules. Moreover, the sentences are easily understood by students and do
not create ambiguity. The material aspect obtained a validity percentage of 95.83%, falling into
the highly valid category. This was achieved because the content aligns with the learning
objectives and expected learning outcomes.

This finding aligns with (Lestari, R., & Wibowo, 2022), who stated that presenting
contextualized material can enhance students’ conceptual understanding. Additionally,
according to (Suryani, N., Rahayu, T., & Prasetyo, 2021), using interactive multimedia that
includes practical examples can stimulate students’ learning interest and help them build
connections between theory and practice. The usability aspect showed excellent results with a
validity percentage of 90.83%, also categorized as highly valid. This is because the media is
easy for students to operate independently without complicated guidance. In addition to
operational ease, the features provided function effectively and support learning efficiently.

CANCLUSION

Based on the results of the research and development, the interactive multimedia on chemical
bonding material is declared highly valid in terms of media, content & language, and
assessment, and received very positive responses from both teachers and students. The novelty
of this study lies in the integration of various interactive features, such as ice-breaking activities
and educational games, which create an enjoyable learning environment and enhance students’
emotional and cognitive engagement during the learning process. Future research is
recommended to conduct comprehensive classroom implementation trials to evaluate the
effectiveness of the media on student learning outcomes. Furthermore, further development
can be carried out across different educational levels and school environments with limited
resources, by adjusting file size, feature complexity, and access modes to ensure efficiency and
ease of use.

RECOMENDATION

This study received very positive feedback from educators, indicating that the developed media
is relevant and useful in supporting the learning process. Nevertheless, further development is
needed to make the product more engaging, interactive, and user-friendly, thereby enhancing
student engagement in the classroom. Additionally, the implementation of this media should
consider the availability of devices, internet connectivity, and ease of access for educators to
ensure its optimal and equitable use across various school settings.
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