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The demands of 21st-century education require integrating
technology and innovative learning models. This study aims
to develop a valid and practical e-module based on the
OIDDE (Orientation, Identify, Discussion, Decision, and
Engage in Behavior) learning model for living creature
classification material in class VII at Muhammadiyah Junior
High School 08 Batu City. The ADDIE (Analysis, Design,
Development, Implementation, Evaluation) model guided
the development process. Data were collected through
validation sheets from material, media, and language
experts, and practicality questionnaires completed by
educators and students. The e-module was validated by six
experts and tested on 26 students. Validation results showed
mean scores of 91.5% for material, 95.8% for media, and
100% for linguistic aspects, indicating very high validity.
Practicality tests yielded scores of 95% from educators and
90.2% from students, demonstrating very high practicality.
These results indicate that the OIDDE-based e-module is
highly valid and practical, making it a viable alternative
teaching material for science learning. It is recommended
that further development expand the module’s features and
content scope to enhance its educational impact.

1. Introduction

The 21st century has brought significant changes in various fields, including
education. Every individual is required to master competencies and skills to
compete globally. The world of education requires competent human resources with
mastery of the 4Cs (Critical Thinking, Creativity, Collaboration, and
Communication). The use of technology is crucial to meeting the demands of
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today's education era (Aripin et al., 2020; Sari & Atmojo, 2021). To meet the
demands of 2 I1st-century skills, the classification of living things, as part of biology,
is essential for teaching at the junior high school (SMP) level. This material has a
unique characteristic: grouping living things based on shared characteristics to
facilitate identification and study (Hayati, 2022; Mustaqimah et al., 2023). The
rapid development of biology requires educators to present material effectively, and
students to possess strong communication skills (Ardelia & Juanengsih, 2021).

The implementation of biology learning in schools still faces challenges, including
the broad nature of the classification of living things, which is considered boring
(Faturrahman & Ningsih, 2023). This material's characteristics make this subject
less appealing because it is perceived as rote with concepts difficult for students to
grasp, often neglected during group work (Azizah & Alberida, 2021; Suryani &
Kusmiyati, 2025). Furthermore, teaching methods, still dominated by conventional
approaches and the limited use of media, such as worksheets and textbooks, are
considered ineffective and less motivating (Kurniawan & Hasanah, 2022; Paat et
al., 2022). This low quality of learning is influenced by both internal student factors
(attitude and time management) and external factors, such as suboptimal utilization
of resources (Sasmita et al., 2023). As a result, the use of less innovative media
leads to student passivity and lack of interest in learning (Permatasari et al., 2025).
Therefore, the role of educators as facilitators is crucial in encouraging the use of
resources and selecting appropriate media to increase engagement, attract interest,
and maintain relevance to students' daily lives (Basyori, 2025).

Based on initial observations through interviews with seventh-grade science
teachers at Muhammadiyah 08 Junior High School, Batu City, on August 11, 2025,
it was discovered that educators needed interactive teaching materials in science
lessons, particularly for the classification of living things. This need was driven by
several challenges. First, the classification of living things was considered difficult
and rote-based due to its abundance of scientific terminology. Furthermore,
learning activities, which should be visual and contextual, were still limited in
printed textbooks. However, this material requires clear visualizations and concrete
examples so students can effectively observe, compare, and classify living things.
Although school facilities and infrastructure are adequate, they are not utilized
optimally. As a result, learning activities remain teacher-centered, student
participation is low, and conceptual understanding is suboptimal. This situation
indicates a lack of teaching materials, media, and resources, which are ineffective
in conveying information and stimulating students (Lestari et al., 2025). Therefore,
more innovative learning media are needed.

Developments in digital technology can provide a solution for creating innovative
learning media, one of which is the e-module. E-modules are digital, non-printed
teaching materials designed for independent study. They present interactive content
with multimedia (images, audio, video, animation) for ease of use (Widiastuti,
2021; Fujiarti et al., 2024). Their advantages include overcoming limitations of
space and time, fostering learning motivation, and providing evaluations that help
educators measure mastery (Mutmainnah et al., 2021). In the creation process,
Canva can facilitate educators in creating engaging e-module designs (Putri & Erita,
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2023). The use of Heyzine Flipbook, which can convert PDF files into interactive
flipbooks with an attractive display through images, audio, video, and hyperlinks,
makes it easier for students to access and learn independently (Nabila et al., 2021).

In addition to using innovative learning media, the use of appropriate learning
models is also a determining factor in learning success. Of the various existing
models, the OIDDE (Orientation, Identify, Discussion, Decision, and Engage in
Behavior) learning model is very suitable for science learning emphasizing
scientific stages. The stages of the OIDDE learning model train students in
conducting observations, identifying problems, discussing collaboratively, making
decisions, and implementing ethical behavior. Thus, learning activities become
more meaningful and student-centered. This model encourages active student
involvement that not only understands concepts but also forms ethical attitudes and
behaviors (Hudha et al., 2016; Hudha et al., 2018; Hudha, 2020; Hudha et al., 2021,
Hudha et al., 2024). Through this model, students are given space to explore
problems, discuss solutions, make decisions, and apply them in real-life ethical
behavior (Hudha et al., 2016; Hudha et al., 2018; Hudha 2020; Hudha et al., 2021;
Hudha et al., 2024).The development of e-modules based on the OIDDE learning
model is unique and different from previous research. Research conducted by
Nurjayanti & Mustaji (2021); Azizah et al. (2022); Kaniyah et al. (2022); Azizi et
al. (2024) developed e-modules but with different approaches and models than the
OIDDE learning model. Meanwhile, research conducted by Ma'rifatillah et al.
(2019); Lesmana et al. (2020); Sartina et al. (2022) applied the OIDDE model to
improve 21st-century skills, not on developing teaching materials aligned with its
characteristics and syntax. Therefore, research on the development of e-modules
based on the OIDDE learning model is still lacking.

The development of ethical behavior in students through the engage-in-behavior
stage makes this e-module focus not only on cognitive aspects but also on affective
aspects. Unlike previous research that only developed e-modules with other models
or implemented the conventional OIDDE model, this study specifically developed
a learning e-module that systematically integrates all stages of the OIDDE learning
model. The e-module was developed in an engaging, interactive, and accessible
manner, and presents material on the classification of living things for Grade 7 that
is relevant to the Merdeka Curriculum. This research aims to develop a valid and
practical e-module based on the OIDDE learning model for teaching classification
of living things to Grade 7 students at Muhammadiyah 08 Junior High School, Batu
City, integrating all stages of the OIDDE model to enhance both cognitive and
affective learning outcomes.

2. Methodology

This research is a type of research and development (R&D) that aims to produce
a specific product, namely a learning e-module on the material of classification of
living things for grade VII. The development model used is the ADDIE model
(Analysis, Design, Development, Implementation, and Evaluation). This model
was chosen because it is systematic, flexible, and suitable for the development of
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learning media (Judijanto, et al., 2024). The analysis stage is carried out by
assessing the needs of schools and educators and conducting a curriculum analysis
to identify problems and learning needs as a basis for developing the e-module.
The design stage is carried out by preparing a blueprint or basic framework that
maps the visual appearance and substance of the material in the e-module based
on the OIDDE learning model. In the development stage, the complete product is
compiled, both in terms of content structure and appearance according to the
design that has been made. The product is then validated by expert validators
(materials, media, language). This validation stage aims to obtain input and
suggestions as a basis for product improvement. Next, a limited trial was
conducted with students to measure the product's practicality and identify educator
and student responses after using the e-module in learning activities.

This study involved 26 randomly selected seventh-grade students at
Muhammadiyah 08 Junior High School, Batu City, to test the product's
practicality and identify educator and student responses to the OIDDE-based e-
module used in the learning process. The study used a combination of qualitative
and quantitative data. Qualitative data were obtained from observations of the
learning process, educator responses, suggestions from expert validators, and
student responses regarding the e-module's readability, appearance, and ease of
use. Quantitative data were obtained from a validation questionnaire administered
to expert validators and questionnaires containing educator and student responses
using a Likert scale. The research instrument, a questionnaire completed by expert
validators, educators, and students, was then analyzed using descriptive statistics.
The analysis of the validity and practicality of the e-module was carried out by
calculating the percentage of the score obtained against the maximum score,
which was then interpreted based on the feasibility and practicality criteria in the
form of percentage categories to determine the level of validity and practicality of
the product.

3. Results and Discussion
Analyze

This stage aims to identify problems and needs in the learning process as a basis for
developing the e-module. The analysis began with an assessment of the school's
and educators' needs through a direct interview with a seventh-grade science teacher
at SMP Muhammadiyah 08 Kota Batu, Ms. Feti Tunjungsari, S.Pd., on August 11,
2025. The findings revealed that the primary cause of students' lack of focus was
the conventional teaching method, which relied on printed materials and the lack of
technology integration in learning, despite adequate school facilities and
infrastructure. Further interviews indicated that educators needed innovative
teaching materials that integrated technology to meet 2 1st-century demands, as well
as learning activities that specifically trained students in problem-solving and
decision-making related to everyday life issues. Based on the results of a direct
interview with the seventh grade science teacher, Mrs. Feti Tunjungsari, S.Pd., it is
known that SMP Muhammadiyah 08 Batu City in the 2024/2025 academic year has




3454 Hanik Azizah et al. / Journal of Educational Sciences Vol. 10 No. 2 (Feb, 2026) 3450-3466

implemented the independent curriculum at all grade levels in accordance with
BSKAP 046/H/HR/2025. This analysis aims to gather information as a basis for
developing an e-module. The results of the analysis show that the science learning
approach in Phase D is applied in an integrated manner, which is in line with the
nature of complex and interrelated natural phenomena, thus encouraging students
to build a holistic and meaningful understanding. Based on the curriculum
framework, the material on the classification of living things included in the
Learning Outcomes (CP) of the even semester is considered very relevant to be
developed into an e-module based on the OIDDE learning model. The development
of this e-module is designed in response to the need for more interactive, contextual,
and technology-based learning for seventh grade junior high school students. Once
the material has been determined, the next step is to determine the e-module content
that aligns with the Learning Outcomes (CP) and Learning Objectives (TP), and to
identify the necessary supporting components, including material sources,
supporting software, validation test instruments, and practicality testing.

Design

The design stage is the initial product design phase, which serves as the basis for e-
module development. This stage begins with gathering various references or
sources, such as textbooks, teaching modules, and websites related to the
classification of living things for Grade VII that align with the Merdeka Curriculum.
Next, the product design is developed by drafting an e-module, consisting of several
components: a cover page, user manual, learning outcomes and objectives, learning
materials, lead questions, learning videos, and comprehension test questions. The
e-module is visually designed using Canva and converted into an interactive format
via a flipbook heyzine.The final stage is the development of expert validation
instruments (materials, media, language) and practicality testing. First, the expert
validation sheet, which includes: (a) material expert validation with assessment
indicators on the content suitability aspect (material suitability with KD, accuracy,
currency, and ability to stimulate curiosity) and presentation suitability aspect
(presentation technique); (b) media expert validation with assessment indicators on
media suitability (ease and simplicity, size, and attractiveness); and (c) language
expert validation with assessment indicators on language suitability (accuracy of
language use, suitability with student development, and suitability with language
rules). Second, the practicality test sheet, which consists of: (a) educator response
questionnaire to assess the design and visual communication aspect (appearance
appeal), material and learning aspect (content suitability with material and learning
objectives, ease of understanding concepts), and language aspect (language clarity
and accuracy of linguistic elements); and (b) student response questionnaire to
measure the attractiveness and interest in the e-module, material clarity and ease of
understanding, as well as the effectiveness and involvement of students in the
learning process.

Development

At this stage, the e-module will be fully developed according to the previously
created draft. The OIDDE-based e-module on the classification of living things is
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structured according to the learning objectives in Phase D of the Merdeka
Curriculum. The e-module was created using Canva, which was uploaded to a
flipbook heyzine for interactive display. This e-module contains pages containing
user instructions, learning outcomes and objectives, learning materials, prompt
questions, learning videos, and comprehension test questions.

After the e-module was developed, product validation was conducted to measure
its validity. Product validation was conducted by six expert validators: two material
experts, two media experts, and two language experts. The expert validators not
only provided assessments but also provided comments and suggestions that were
used as revisions to refine the e-module.The material expert validation was
conducted by Dra. Sri Wahyuni, M.Kes. and Drs. Wahyu Prihanta, M.Kes., who
assessed the appropriateness of the content and presentation. The results showed a
feasibility percentage of 87.5% (very valid) from the first validator and 95% (very
valid) from the second validator. The validators provided several suggestions, such
as improving the concept map, updating the bibliography, adding a determination
key, refining the illustrations, and rechecking the sequence and clarity of points in
the basic classification of living things.Media expert validation was conducted by
Fuad Jaya Miharja, S.Pd., M.Pd. and Ahmad Fauzi, S.Pd., M.Pd., focusing on
aspects of ease of use, simplicity, size, and attractiveness of the design. The
validation results showed a 97.5% (very valid) from the first validator and 93%
(very valid) from the second validator. The suggestions focused on technical
improvements such as adjusting the numbering of out-of-order images.

Linguist validation was conducted by Dwi Setyawan, S.Pd., M.Pd. and Dra. Siti
Zaenab, M .Kes., evaluated the accuracy of language use, suitability to the students'
developmental level, and adherence to Indonesian language rules. The results were
very positive, with the first validator giving a perfect 100% (very valid) and the
second validator giving a 100% (very valid) score. Suggestions included improving
the video presentation (it is recommended that the video not be linked directly to
YouTube to avoid ad interruptions, but rather be uploaded to a platform like Google
Drive). Several wording corrections were made to make the e-module more
communicative.

Implementation

After the e-module was declared feasible by the validators, consisting of material
experts, media experts, and language experts, a limited trial was conducted
involving one educator, Ms. Feti Tunjungsari, S.Pd., a Grade 7 science teacher, and
26 Grade 7 students at SMP Muhammadiyah 08 Batu City. The sample was
randomly selected to represent all Grade 7 students at SMP Muhammadiyah 08
Batu City. The purpose of this trial was to determine the responses of educators and
students after using the e-module in classroom learning activities. Through this
stage, the practicality level of the developed e-module can be determined. This
limited trial was conducted in one meeting (3JP) on December 12, 2025, offline at
SMP Muhammadiyah 08 Batu City by following all stages of the OIDDE learning
model. After the learning activities using the e-module based on the OIDDE
learning model, educators and students filled out a practicality test instrument to be
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used as evaluation material for product improvements. The results of the
practicality test analysis by educators obtained an average value of 3.8 with a
percentage of 95% and included in the very practical category, while the results of
the practicality test analysis by students obtained an average value of 36.1 with a
percentage of 90.2% and included in the very practical category.

Evaluation

The evaluation phase was conducted continuously at all stages. During the analysis
phase, the needs assessment revealed that science teachers at SMP Muhammadiyah
08 Batu City needed innovative teaching materials that integrated technology in line
with the demands of 21st-century learning. During the design phase, an e-module
based on the OIDDE learning model was developed as a form of science learning
innovation that met the needs of the school, educators, and students. During the
development phase, revisions were made to the e-module based on suggestions and
input from expert validators. During the implementation phase, feedback from
educators and students regarding the practicality of the e-module used in learning
was used to refine the product. This ensured that the resulting e-module was suitable
for use in learning activities.

Presentation of Trial Data

The results of validation by material experts are presented in detail in Table 1. These
results show the scores for content suitability and presentation suitability, assessed
by two material validators.

Table 1. Results of Validation by Material Experts

Assessment

No. Indikator V1 V2 Rata-rata
Aspects
Content Material Alignment. with Core 3.5 4.0 3.8
Suitability Competencies

1. Material Accuracy 4.0 4.0 4.0
Material Up-to-Date 2,5 3,5 3,0
Stimulating Student Curiosity 3,5 3,5 3,5
2 Péisi::g;ti{;n Presentation Techniques 4.0 4.0 4,0
Total Score 17,5 19,0 18,3
Average Score 3,5 3.8 3,7

Percentage (%) 87,5% 95% 91,5%

The validation results by media experts are shown in Table 2, which display aspects
of media eligibility including convenience, size, and attractiveness.

Table 2. Media Expert Validation Results

No. Assessment Indicator Vi V2 Average
Aspects
Media Convenience ?nd Simplicity 3,7 3,7 3,7
1. Eligibility Size 4,0 4,0 4,0
& Attractiveness 4,0 3,5 3,8

Total Score 11,7 11,2 11,5
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Average Score 3,9 3,7 3.8
Percentage (%) 97,5% 93% 95,8%

The results of validation by linguists are summarized in Table 3, focusing on
language accuracy, appropriateness for the student’s level, and conformity with
Indonesian language rules.

Table 3. Results of Validation by Linguists

No. Assessment Indicator \4 | V2 Average
Aspects

Accuracy of Language Use 4,0 4,0 4,0
Suitability to the Student's

1. Lgngqage Developmental Level 4.0 4.0 4.0
Eligibility o .
Suitability to Indonesian Language
4,0 4,0 4,0
Rules
Total Score 12,0 12,0 12,0
Average Score 4,0 4,0 4,0
Percentage (%) 100% 100% 100%

The results of the educator practicality test are presented in Table 4, showing how
teachers assessed the e-module’s effectiveness, clarity, and usability.

Table 4. Results of the Educator Practicality Test

No. Statement Score
1. The e-learning module displays visually appealing 4
2. The use of e-learning modules helps save time in the learning process 4
3. The content of the e-learning modules is aligned with the learning material 4
4 The content of the e-learning modules makes it easier for students to 4

’ understand the concept of classifying living things
5. The e-learning modules are aligned with learning objectives 4
6 The use of e-learning modules can minimize conceptual misunderstandings 4
’ among students
7. The e-learning modules can help students identify learning problems 4
3 The e-learning modules can help students find the correct answers 3
’ independently
9 The language used in the e-learning modules is clear, easy to understand, and 3
’ appropriate to the students' level of understanding
10 The linguistic elements (grammar, word choice, and punctuation) in the e- 4
) learning modules are used appropriately and consistently
Total Score 38
Average Score 3,8
Percentage (%) 95%

The results of the student practicality test are displayed in Table 5, reflecting
students’ perceptions of the e-module’s appearance, clarity, and ease of use.

Table 5. Results of Student Practicality Test

No Statement Average Score
) (Z 26 Students)
1. I find the e-learning module's appearance attractive. 3,6

I enjoy learning about the classification of living things using the e-

learning module. 3.4
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Taking science lessons with the e-learning module was a new

3 experience for me. 37
4 The e-learning module helped me quickly understand the classification 37
" of living things. ’
5. I find this e-learning module easy to use. 3,5
6 The explanations in the e-learning module are clear and easy to 3.7
" understand. ’
7. The e-learning module helped me identify learning problems. 3,6
8. The e-learning module helped me find the correct answers. 3,6
9.  The language used in the e-learning module is easy to understand. 3,7
10 The sentences and terms in the e-learning module are clear and 36
" unambiguous. ’

Total Score 36,1
Percentage (%) 90,2%
Discussion

E-module validation is one of the benchmarks for determining the feasibility of a
developed product (Andrianto & Fransisca, 2024). Product validation was
conducted by six expert validators: two material experts, two media experts, and
two language experts. The assessment results for these three aspects showed an
average percentage of excellent results: 91.5% for the material aspect, 95.8% for
the media aspect, and 100% for the language aspect. Based on the validity criteria
according to Fitriasari (2021), all of these scores fall into the "very valid" category,
thus the developed e-module meets the feasibility criteria for implementation in
learning activities. A similar study reported that “the e-module achieved a
validation score of 0.88 (very valid category), teacher response of 92.86 (very
practical category), and student response of 90.74 (very practical category),”
confirming that validated e-modules are considered valid and practical for science
learning contexts (Yohana, Fakhruddin & Nasir, 2025).

This e-module meets the principles of teaching materials according to Azizah &
Rachmadiarti (2023), namely that teaching materials can be considered good if they
contain images, videos, text, and animations that can visualize concepts for
students. This e-module is supported by validated content, diverse interactive
features, and includes learning videos, animations, images, and comprehension tests
that can be accessed through various devices by integrating the OIDDE learning
model. Therefore, this e-module is expected to be a useful digital teaching material
in educational institutions and an alternative to improve student understanding
(Zahara, 2024). In line with this, research in JES found that an interactive e-module
“contains written texts, images, animations, videos and games to capture students’
interest during the learning process” and was feasible for implementation in
learning. The product's practicality test involved one seventh-grade science teacher
and 26 seventh-grade students from Muhammadiyah 08 Junior High School, Batu
City, as research subjects. After the e-module was implemented in learning
activities, both teachers and students were asked to provide assessments of the
e-module. The results of the practicality test showed a 95% teacher-to-teacher ratio
and a 90.2% student-to-student ratio. Based on the practicality criteria according to
Fitriasari (2021), all of these scores fall into the "very practical" category, indicating
that the developed e-module not only meets the feasibility of materials, media, and




Hanik Azizah et al. / Journal of Educational Sciences Vol. 10 No. 2 (Feb, 2026) 3450-3466 3459

language, but also meets the learning needs of students who are more responsive to
technological developments that can support the achievement of student learning
mastery (Arova et al., 2024). During learning activities using the e-module based
on the OIDDE learning model, students appeared more active, following each stage
of the OIDDE learning model. Another JES article confirms that e-modules
validated by experts and evaluated by teachers and students show high practicality
and feasibility for use in classroom learning.

The high product validation results and positive responses from both educators and
students indicate that the developed e-module based on the OIDDE learning model
for the classification of living things for grade VII is highly suitable for use in
learning activities because it can help students understand the concepts taught
(Adrianus et al., 2023). Supporting this, JES research highlights that validated
science e-modules can be implemented successfully in instructional settings,
reinforcing their educational value. The use of e-modules in delivering material
can encourage students to discover the concepts and materials taught by educators
independently (Cahyono & Ambarwati, 2025). Furthermore, the e-module is based
on the OIDDE learning model, which not only focuses on cognitive aspects but also
encourages the development of ethical attitudes in everyday life. In science
learning, students must not only understand scientific concepts and processes but
also be given the opportunity to actively participate in real-life applications
(Awwalina & Indana, 2022). The use of technology in education is expected to
support the realization of 21st-century learning (Nisa et al., 2023). Research from
JES further indicates that developed e-modules “are feasible to be implemented in
schools,” supporting the use of multimedia e-modules to enhance learning
engagement and understanding among students. The e-module product, validated
by expert validators, will be revised based on comments and suggestions from
expert validators on material, media, and language. Multiple comments and
suggestions from expert validators will be represented in a single display to avoid
duplication. The results of the product revision are shown in Table 6.

Table 6. Product Revision Results

No. Originally Improvement Suggestions Improvement Results
Improving the concept map
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The revised e-module was then packaged digitally via a flipbook heyzine for
interactive viewing. The final product can be accessed via the QR code in Figure 1.

Figure 1. Learning E-Module QR code
4. Conclusion

The OIDDE model-based learning e-module product on the classification of living
things for grade VII was revised based on suggestions and input from expert
validators to improve the quality of the e-module in terms of material, media, and
language. The revisions included refining the concept map to make it more
systematic, improving illustrations by adding variations of animal and plant objects,
re-checking the objectives and basis of classification to make it more coherent,
refining the determination key and improving the benefits of classification, and
adjusting the learning media by avoiding direct links to YouTube and improving
sentence editing to make it more communicative. Based on the results of the
validation and practicality test, the OIDDE learning model-based e-module was
declared valid and practical, so that after going through the revision stage according
to the expert validator's suggestions, this product is suitable for use as supporting
teaching materials for science learning for grade VII.
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