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ABSTRACT

Lack of use and development of teaching materials, especially in science content, which causes learning activities not
to run optimally. This study aims to develop an interactive e-module with science content that has been tested for
validity. This development research uses the ADDIE development model which consists of five stages, namely
analysis, design, development, implementation, and evaluation. However, this research was only carried out until the
development stage, the implementation and evaluation stages were not carried out due to time, resource and financial
limitations caused by the current pandemic conditions. The subject in this study was an interactive e-module with
science content, while the object in this study was the validity of an interactive e-module with science. This
development research uses a questionnaire method by distributing assessment sheets to respondents, namely,
material experts, media experts, and practitioners. The results of the validity test of the interactive e-module on the
IPA content are in the form of numbers that are calculated as the average score then categorized into the five scale
guideline table. The assessment of two material expert lecturers obtained an average score of 4.5 with very good
qualifications. The assessment of two media expert lecturers obtained an average score of 4.8 with very good
qualifications and the results of the practitioner's assessment consisting of two homeroom teachers in grade V SD
obtained an average score of 4.9 with very good qualifications. Based on the results of the analysis obtained, it can be
concluded that the interactive e-module with science content is very good qualifications.

1. Introduction

Science learning is one of the learning content that must be studied in primary school education.
The science learning process at the elementary school level focuses not only on understanding knowledge
but also on understanding scientific attitudes and techniques so that the learning process becomes fun
and can improve students' critical thinking skills in developing knowledge and understanding of the
natural environment and its surroundings (Rubini et al.,, 2018; Saripudin et al., 2018). Science learning
must also be developed to be student-centered, which involves student activeness in the learning process

Copyright © Universitas Pendidikan Ganesha. All rights reserved.

*Corresponding author.
E-mail addresses: wati08552@gmail.com (Ni Putu Sintawati)


https://ejournal.undiksha.ac.id/index.php/IJEE
mailto:wati08552@gmail.com

International Journal of Elementary Education, Vol. 5, No. 1, 2021, pp. 19-29 20

to explore their potential, improve problem-solving abilities and build curiosity in every learning activity
(Sulthon, 2017; Taqiyyah et al.,, 2017). It will be achieved optimally if the science learning process in
elementary schools uses various learning components, teaching materials. Multiple efforts have been
made to optimize elementary school science learning, a learning process that involves student activeness
and the need to use exciting teaching materials and following the characteristics of students to improve
student learning outcomes and motivation independently (Pratama et al., 2019; Puspita, 2019; Susilowati,
2017). In addition, teaching materials must also be developed with various innovations following the
development of technology (Suzuki et al., 2020).

However, in reality, the use and development of teaching materials, especially in science content,
have not been implemented optimally. At the same time, the learning process in primary schools requires
the use of various teaching materials to support the learning process. The problems that often occurred in
science learning are: (1) the learning process is still teacher-centered. It means that the teacher delivers
more material so that the communication process is one-way, (2) the lack of interesting teaching
materials, for example, the teacher only uses textbooks that are in the form of student books and
worksheets in delivering material, (3) limited material in textbooks which causes a lack of student interest
in learning the material (Fitria & Idriyeni, 2017; Laksana, 2016). In addition, the learning process is
currently being carried out online due to the Covid-19 pandemic, which causes teachers and students not
to be able to carry out the learning process face-to-face, like in class (Herliandry et al., 2020; Jogezai et al,,
2021). Various efforts have been implemented in the distance learning process regarding learning
methods and models, such as WhatsApp, Zoom Meetings, Google Meet, and Google Classroom (Abidah et
al, 2020; Qazi et al., 2021). In addition, teachers use more teaching materials in handbooks, such as
student books, in delivering material or giving assignments in the form of text or images to students sent
via WhatsApp (Kusuma & Hamidah, 2020).

It is supported by the observations of the fifth-grade student book theme 6, which showed that
the material in student books, especially on science content, is still minimal. Questionnaires were
distributed to teachers on November 9t to 11t 2020, in the fifth grade of SD Cluster II, Kecamatan
Buleleng. The results were (1) 100% of teachers stated that they always use student books in online
learning activities, (2) 77, 8% of teachers stated that the flexibility of science content material in student
books was still narrow, (3) 77.8% of teachers stated that the material content of science content in
student books was lack, (4) 88.9% of teachers stated that the completeness of the material in science
content in student books on sub-theme 1 theme 6 was incomplete, (5) 100% of teachers stated that the
science content material in student books on sub-theme 1 theme 6 needs to be developed. Teaching
materials that only use student books have several weaknesses, not describing the conditions in real
terms. The learning process is less effective and does not activate students. The material is minimal. It is
often considered memorization material. It makes students difficult to understand the material and tend
to be bored in learning activities (Rostikawati & Permanasari, 2016). The superficiality of the teaching
materials in student books also impacts the narrowness of students' insights and knowledge. It causes
interest and learning outcomes to decrease, and learning becomes meaningless and not optimal. Students
are required to have better learning abilities in terms of knowledge and creativity.

If these problems continue, it is necessary to make an alternative solution that is considered
effective and innovative in overcoming these limitations in the learning process. The answer is to develop
teaching materials that collaborated with science and technology. Interactive e-module teaching materials
in electronic form can help students develop their knowledge in learning material and improve students’
independent learning, both in class and distance learning. Teachers in learning are only facilitators and
mediators. (Aprilia & Suryadarma, 2020; Boyd, 2019). An e-module is beneficial for students because it
contains clear objectives, subject matter, activity sheets and can check students’ understanding
independently (Citrawathi et al, 2016). Interactive e-module is also considered effective teaching
materials and can increase students’ interest in learning (Neppala et al., 2018). The interactive e-module
was chosen because it has several advantages compared to the printed module. It is equipped with
images, animation, audio, and video that are following the material. Students are motivated and more
active in learning activities, such as observing pictures, videos, listening to the audio, and takes formative
tests/quizzes that allow for immediate automated feedback (Herawati & Muhtadi, 2018; Imansari &
Sunaryantiningsih, 2017; Suarsana & Mahayukti, 2013).

This development research is supported by several researchers, namely Koderi (2017) stated that
the SAVI-based e-module for learning Arabic at MTs can effectively improve student learning outcomes, so
that it has a positive impact on improving student learning achievement. Asrial et al., (2020) stated that
ethnocontructivism e-module with the help of the 3D Pageflip application for fifth grade elementary
school students is very suitable to use in the learning process because it has an attraction for students, so
it can foster perceptions, interests, and motivation to learn. Logan et al, (2021) stated that e-module
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based on e-learning is an innovative teaching strategy to improve the success of learning outcomes and is
able to direct students to be more prepared and actively involved in learning. Ningsih & Mahyuddin,
(2021) explained that thematic e-module based on early childhood politeness in kindergarten with Kvsoft
Flipbookmaker software application are valid, practical and effective in use because they have a display of
material that is equipped with examples of pictures, and varied writing.

The results of the study which is conducted by Astra et al, (2020) showed that the e-physics
module with a creative problem solving model that is equipped with HOTS questions on the kinetic theory
material of gas is suitable to be applied as an independent teaching material and can improve students’
higher order thinking skills. Syahroni et al,, (2016) showed that the e-module in the form of a digimon
(science digital module) has a strong influence on student independence and learning outcomes because
this e-module uses technology that is equipped with animation and video which functions to make it
easier for students to understand the material. Hamid et al., (2021) explained that the e-content module
for chemical content can be used as a guide and resource for educators and students in the chemistry
learning process on the blended learning platform or flipped classroom because this product shows a high
level of perception in content, design, usability, and construction effectiveness. Setiyani et al., (2020)
mentioned that the digital module based on mathematical communication skills is very valid because this
digital module has the ability to foster student independence in learning and its use is not limited to the
classroom. In line with this, it is necessary to research the development of teaching materials in
interactive e-modules to be actively and independently involved in the learning process. In addition, it can
also be used as an alternative in teaching and creating active, creative, and innovative learning so that
students get new learning experiences, are not boring, do not depend on teachers, and can improve
student learning outcomes.

This study aims to develop a science interactive e-module on sub-theme 1 theme 6 in fifth-grade
elementary school whose validity has been tested. The interactive e-module developed in this study is
different from the previously developed e-module. The difference lies in the content of the material taken,
the content of science in sub-theme 1 theme 6 in the fifth grade of elementary school. This e-module
developed uses the Canva software application that is easily accessible to students and uses an attractive
material display equipped with moving text, images, audio, video, and interactive questions directly
connected to Google Form.

2. Method

This research was science interactive e-module development research on sub-theme 1 theme 6 in
fifth-grade elementary schools using the ADDIE development model. This development model consists of
5 stages, (1) analysis, (2) design, (3) development, (4) implementation, and (5) evaluation (Rubini et al.,
2018). However, this research was only carried out until the development stage. The implementation and
evaluation stages were not carried out due to time, resource, and financial limitations caused by the
Covid-19 pandemic. (1) The analysis phase started from needs analysis, student characteristics analysis,
curriculum analysis, and interactive e-module analysis. A needs analysis was carried out by distributing
questionnaires to teachers to determine the information needed in the learning process, especially in
learning science content on sub-theme 1 theme 6. Analysis of student characteristics was carried out to
analyze students in terms of levels of cognitive development in the use of interactive e-module.
Curriculum analysis was carried out by analyzing core competencies, basic competencies, and indicators
in fifth-grade science content sub-theme 1 theme 6, so that later they can be used as guidelines in
developing material in the form of interactive e-modules. The analysis resulted in a science interactive e-
module on temperature and heat. The interactive e-module analysis was carried out to find out and collect
information related to the criteria for a good interactive e-module to be used as a reference in developing
a science interactive e-module. (2) The design stage was carried out by making science interactive e-
module design on sub-theme 1 theme 6 in fifth-grade elementary school. This stage begins with
determining the overall interactive e-module design, starting from creating an interactive e-module cover
design, compiling material to practice questions on the last page of the interactive e-module. This
interactive e-module was designed using Canva software and then consulted with the supervisor to get
suggestions or input to improve. (3) The development stage was carried out by developing an interactive
e-module following the discussion and suggestions from the supervisor. After the interactive e-module has
been developed, material experts, media experts, and practitioners carry out the validity test. Product
trials in interactive e-module were carried out to determine the validity of interactive e-modules through
the review from material experts, media experts, and practitioners. Then the data from the material
experts, media experts, and practitioners were analyzed and revised according to the data obtained.
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The subjects in this study were science interactive e-module products on sub-theme 6 themes 1 in
fifth-grade elementary schools and experts who were competent in their fields. The experts consist of two
material expert lecturers in science content, two media expert lecturers who provide reviews of the media
developed, and two fifth grade homeroom teachers as practitioners. At the same time, the object in this
study was the validity of the interactive e-module that was developed. The research data were obtained
from two types of data, qualitative data and quantitative data. Qualitative data were obtained from expert
reviews. The data can be in the form of responses, input, or criticism. At the same time, quantitative data is
data in the form of scores obtained from interactive e-module assessment sheets based on expert test
reviews. Collecting data in this study used a questionnaire method. The data collection instrument used
was a rating scale in an interactive e-module assessment sheet using 1-5 scale (Ilhami & Rimantho, 2017).
This interactive e-module validity sheet instrument includes 7 aspects, : (a) organization, (b)
attractiveness, (c) letters and images, (d) self-instruction, (e) self-contained, (f) adaptive, and ( g) user
friendly (Purnomo & Wilujeng, 2016). The grid for the science interactive e-module validation showed in

Tables 1, 2, and 3.

Table 1. Material Expert Test Instrument

No Aspect Indicator Number Total
1 Self- Clarity of learning objectives 1,2 2
Instruction Packaging of learning materials 3,45 3
Learning materials are supported by examples and 6,7,8 3
illustrations
The exercises presented are relevant to the material, 9,10,11,12,13 5
the context of the activities, and the environment of
the students
Use simple and communicative language 14,15,16 3
Availability of a summary of learning materials 17 1
Availability of feedback on student assessments 18,19 2
2 SelfContained  Contains all learning materials one standard 20,21 2
competency or basic competence in its entirety
3 Adaptive The interactive e-module adapts to technological 22,23 2
developments
4  User Friendly Instructions are easy to use 24,25 2
Information is easy to use 26,27 2
Table 2. Media Expert Test Instrument
No Aspect Indicator Number Total
1  Organization Ease of achieving learning goals 1 1
Clarity of learning material 2 1
2 Attractiveness The attractiveness of the appearance of the contents 3,4 2
of the science interactive e-module
Clarity of instructions for doing practice questions 5 1
The neatness of the science interactive e-module 6 1
3 Letters and The correct color of letters and images 7,8 2
pictures Clarity of use of letters 9 1
4  User Friendly Instructions are easy to use 10,11 2
Information is easy to use. 12,13 2
5  Adaptive The science interactive e-module adapts to 14,15 2
technological developments.
Table 3. Practitioner Test Instrument
No Aspect Indicator Number Total
1 Organization Ease of achieving learning goals 1 1
Clarity of learning material 2 1
2 Attractiveness The attractiveness of the appearance of the contents 3,4 2
of the science interactive e-Module
Clarity of instructions for doing practice questions 5 1
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No Aspect Indicator Number Total
The neatness of the Science Interactive e-Module 6 1
3  Lettersand The correct color of letters and images 7,8 2
pictures Clarity of use of letters 9 1
4  Self Clarity of learning objectives 10,11 2
Instruction Packaging of learning materials 12,13,14 3
Learning materials are supported by examples and 15,16,17 3
illustrations
The exercises presented are relevant to the material, 18,19,20,21,22 5
the context of the activities, and the environment of
the students
Use simple and communicative language 23,24,25 3
Availability of a summary of learning materials 26 1
Availability of feedback on student assessments 27,28 2
5 Self-Contained Contains all learning materials one standard 29,30 2
competency or basic competence in its entirety
6  User Friendly Instructions are easy to use 31,32 2
Information is easy to use 33,34 2
7  Adaptive The interactive e-module adapts to technological 35,36 2
developments

The instrument used must be valid before being tested in this development research. Therefore,
the judges (experts) test the validity of the contents of the instrument following their fields. The content
validity test in this study used the Gregory formula. The content validity test showed that the content
validity coefficient of the material, media, and interactive e-module expert's assessment instruments =
1.00. The results of the content validity test showed that the content validity of the interactive e-module
assessment instrument from the material, media, and practitioner experts was in a very high validity
category.

Methods and data analysis techniques used in this research were qualitative descriptive analysis
methods and quantitative descriptive analysis. The qualitative descriptive analysis method is used to
process data in sentences or words, or categories regarding an object (Agung, 2014). The qualitative
descriptive analysis method was used to process data in the form of input, criticism, responses, and
suggestions from the results of reviews by material experts, media experts, and practitioners on products
developed through the distribution of interactive e-module assessment sheets. In contrast, the
quantitative descriptive analysis method was used to obtain an average. The average score of each expert,
material experts, media experts, and practitioners related to the interactive e-module being developed.
The average score obtained through the interactive e-module assessment sheet was analyzed and
converted into a five-scale conversion guideline. The indicator of success in this study was the average
interactive e-module validation score, at least in the good category with a range of 3.0 <x < 4.0.

3. Result and Discussion

Results

The analysis stage consisted of needs analysis, curriculum analysis, student characteristics
analysis, and good interactive e-module criteria analysis. A needs analysis was carried out by giving
questionnaires to fifth-grade teachers at SD Cluster II, Kecamatan Buleleng, to determine the needs
needed in the learning process, especially in science, sub-theme 1 theme 6. The needs analysis results
showed that 100% of teachers stated that they always use books for online learning activities. 88.9% of
teachers stated that the completeness of the science content material in student books on sub-theme 1
theme 6 was incomplete. 100% of teachers stated that they had never made an interactive e-module in
delivering theory. Therefore, the development of science interactive e-module on sub-theme 1 theme 6.
Curriculum analysis was carried out by analyzing core competencies, basic competencies, and
determining indicators of competency achievement in science content sub-theme 1 theme 6 fifth grade
and learning objectives to serve as benchmarks in developing a science interactive e-module. Analysis of
student characteristics was carried out to analyze students' cognitive development levels using an
interactive e-module. Analysis of student characteristics showed that elementary school students prefer to
use concrete objects by displaying attractive images, viewing videos, and listening to audio. Students were
happier to be directly involved in the learning process. According to Piaget's development theory,
elementary school children are between 7-11 years (Ibda, 2015). A good interactive e-module analysis is
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used to analyze the criteria for a good interactive e-module, so it is suitable for elementary school
children. The interactive e-module developed is guided by 7 aspects, : (a) organization, (b) attractiveness,
(c) letters and images, (d) self-instruction, (e) self-contained, (f) adaptive, and (g) user-friendly (Purnomo
& Wilujeng, 2016).

After the analysis stage, then proceed with the design stage, which was carried out by designing
an interactive e-module. It begins by determining the material contained in sub-theme 1 theme 6 Basic
Competency 3.6, applying the concept of heat transfer in everyday life, and designing the cover until the
contents of the interactive e-module. This science interactive E-Module was developed using Canva
software on A4 paper measuring 21 cm x 29.7 cm. The interactive e-module design consulted with the
supervisor to get input and suggestions to make improvements. After being approved by the supervisor,
then proceed to the development stage.

The development stage is carried out by developing an interactive e-module adjusted to the
supervisor's design. The interactive E-Module developed with covers, preface, table of contents, basic
competencies, achievement indicators, learning objectives, instructions, content/material with attractive
images, audio, video, summary, and exercises.

The science interactive e-module display in sub-theme 1 theme 6 in fifth-grade elementary
schools developed can be seen in Figure 1.

E-MODUL INTERAKTIF

SUHU DAN
KALOR

TEMA 6 SUBTEMA 1

MUATAN IPA
UNTUK SD/MI KELAS 5

= %
5

E L4 °
s
s
i

N3
S ©
(a) Interactive E-Module Cover (b) Content/Material of Interactive E-Module (c) Exercises

Figure 1. Interactive E-Module

After the interactive e-module has been developed, the next step was to carry out an interactive e-
module trial to determine the interactive e-module's validity. This interactive e-module validity test was
conducted by two material expert lecturers, two media expert lecturers, two practitioners, and the fifth-
grade homeroom teacher.

The validity of the science interactive e-module on sub-theme 1 theme 6 in fifth-grade elementary
schools was presented in Figures 2, 3, and 4.

Material Expert

4,5 4,5

= Self Instruction
Self Contained
B 5 Adaptive

User Friendly

Figure 2. The Average Score of Each Indicator of Material Expert Judgment
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Figure 2 showed the results that Self Instruction got an average score of 4.5. Self-Contained got an
average score of 5. Adaptive got an average score of 5, and User Friendly got an average score of 4.5. It can
be seen that each indicator point for the evaluation of the validity of the science interactive e-module was
in the range of 4.0 <X<5.0, according to the five scale conversion guidelines, it was very good. From this,
the overall science content interactive e-module was 4.5, so the science content interactive e-module was
very well qualified.

Media Expert
‘ ® Organisasi
47
! ® Daya Tarik

47 Huruf dan Gambar
47 User Friendly

= Adaptive

Figure 3. The Average Score of Each Indicator of The Media Expert's Assessment
Figure 3 showed that the Organization obtained an average score of 4.7. Attractiveness obtained
an average score of 4.7. Letters and pictures got an average score of 4.7, User Friendly got an average
score of 4.9, and Adaptive got an average score of 5. According to the five scale conversion guidelines, each
of the indicators for the evaluation items of the science interactive e-module validity was in the range of

4.0 <X<5.0. It included very good qualifications. The overall average validity score of media experts was
4.8, so the Interactive Science Content E-Module was very well qualified.

Practitioner s Organisasi

I .l -
5 Huruf dan Gambar
5 5 Self Instruction
5
49

Figure 4. The Average Score of Each Practitioner Assessment Indicator

= Self Contained
= User Friendly

m Adaptive

Figure 4 showed the results that the Organization got an average score of 5. Attractiveness got an
average score of 5. Letters and pictures got an average score of 5. Self Instruction gets an average score of
4.9. Self Contained gets an average score 5. User Friendly got an average score of 5. Adaptive got an
average score of 5. According to the five scale conversion guidelines, each indicator for the science
interactive e-module validity assessment was in the range of 4.0 <X<5.0, according to the five scale
conversion guidelines classified as very good. From this, the overall average score of the validity of the
practitioners was 4.9, so the science interactive e-module was very well qualified.
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Discussion

The interactive e-module developed was said to be very good because it fulfills all aspects. In
terms of material, it showed that the interactive e-module developed contains aspects of self-contained
and self-instruction. The self-contained aspect showed that students could learn the material thoroughly
because science content in basic competencies was included in an interactive e-module developed. The
self-instruction aspect showed that students could easily learn actively and independently because the
learning objectives in this interactive e-module follow the competencies achieved. The material was
equipped with images, videos, and audio relevant to the participants' material and characteristics. It is
also in line with Piaget's theory about cognitive development. It stated that elementary school-age
children could solve problems and think systematically about concrete objects and examples so that
children can only solve real or are absorbed by their five senses, not concrete abstracts. Students will have
difficulty solving a problem (Juwantara, 2019). Therefore, elementary school-age children can be
facilitated by an interactive e-module that has been developed. The interactive e-module can make
students interact directly, such as actively observing pictures, actively reading material, observing colored
or moving writing, listening to sounds, animations, and even videos and films, so that students get new
and meaningful learning experiences (Hamdunah et al., 2016; Sidiq & Najuah, 2020).

In addition, when viewed from the quality and appearance of the media, it showed that the
interactive e-module contains user-friendly and adaptive aspects. The user-friendly aspect showed that
the developed interactive e-module could make students more familiar with its use. It contains material
and instructions for simple, communicative, and clear language, making it easy for students to understand.
The research conducted by Noroozi & Mulder (2017) showed that the use of e-modules that use grammar
and sentences that are easy to understand, clear and communicative, can encourage learning motivation,
increase student understanding of the material and have a positive impact on student satisfaction with the
learning experience. Meanwhile, the adaptive aspect showed that the interactive e-module could adapt to
technological developments and is flexible, such as the e-module material for science content in sub-
theme 1 theme 6 can be learned and accessed easily via a laptop or smartphone so that students are more
active and independent both in school and at home. These results are in line with the results of research
conducted by Bakri et al., (2016); Wijayanti et al., (2016) stated that the web-based e-module is very good
and suitable to use to increase the achievement of students' knowledge competencies and can be accessed
anywhere and anytime via a laptop with internet network. Research result Suryanda et al.,, (2016) also
stated that the Android-based multimedia mobile learning module that can be accessed using a
smartphone could improve student learning outcomes and learn independently.

The interactive e-module with science on sub-theme 1 theme 6 was developed and designed using
Canva software, is also exciting to use by students because there is a fascinating depiction of e-module
content on each new slide/page that begins with a cover, Basic Competencies, learning indicators, learning
objectives, instructions, explanation of material to practice questions. The attractiveness, such as letters
and images, varies according to elementary school students' characteristics. It is in line with research
conducted by Asrial et al, (2020), which stated that the use of ethnocontructivism e-module in the
learning process was in a very good and suitable category for fifth-grade elementary school learning so
that it has a positive impact on students' perceptions, interests, and motivation. Suarsana & Mahayukti,
(2013) stated that using an e-module, which contains practice questions and answer keys, was a very
good quality in improving critical thinking skills. In addition, students can also find out their weaknesses
so that learning becomes meaningful for students. Based on some of the research results that have been
carried out before, it is believed that the science interactive e-module on sub-theme 1 theme 6 in fifth-
grade elementary school was very good and suitable to be implemented in the learning process. In
addition, the interactive e-module developed can also help teachers in teaching and allow students to be
actively involved in the learning process so that learning becomes more meaningful, learning objectives
can be achieved optimally and had a good impact on student learning outcomes, interests, and motivation.

4. Conclusion

From the discussion, it can be concluded that the science interactive e-module product on sub-
theme 1 theme 6 in fifth-grade elementary schools is in very good qualifications. The interactive e-module
developed is suitable for use in the learning process because it has an attractive quality and appearance,
easy to use, flexible, and follows student characteristics and learning objectives. In addition, the
interactive e-module developed can also help teachers in teaching and allow students to be actively
involved in the learning process so that learning becomes more meaningful, learning objectives can be
achieved optimally and had a good impact on student learning outcomes, interests, and motivation.
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