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Abstrak

Guru masih kurang memanfaatkan media/bahan ajar saat mengajar, terutama pada pembelajaran daring. Sehingga guru
masih kurang menggunakan media/bahan ajar yang inovatif dalam pembelajaran. Maka dari itu, penelitian ini bertujuan
untuk mengembangkan e-modul pada pembelajaran IPA topik Masa Pubertas yang dilihat dari validitasnya. Jenis penelitian
ini mengacu pada prosedur model pengembangan ADDIE yang terdiri dari tahap analisis, perancangan, pengembangan,
implementasi, dan evaluasi. Pada penelitian ini tahap implementasi dan evaluasi tidak dilaksanakan karena saat ini masih
dalam masa pandemi Covid-19 sehingga harus mematuhi protokol kesehatan. Subjek dalam penelitian ini adalah e-modul
pada pembelajaran IPA topik Masa Pubertas dan ahli yang berkompeten pada bidangnya. Pengumpulan data dalam
penelitian ini menggunakan metode kuesioner. Untuk mengetahui validitas e-modul, digunakan instrumen rating scale
berupa lembar penilaian yang diberikan kepada dua ahli materi, dua ahli media, dan dua praktisi. Hasil uji validitas e-
modul IPA topik Masa Pubertas ini dihitung presentasenya dan dikonversikan ke dalam tabel pedoman skala lima.
Berdasarkan e-modul yang dikembangkan, hasil uji validitas e-modul IPA dari ahli materi, ahli media, dan praktisi
memperoleh kualifikasi sangat baik dan dinyatakan valid. Sehingga e-modul IPA topik Masa Pubertas ini cocok digunakan
oleh guru saat mengajar karena e-modul ini memiliki tampilan yang menarik dan konten/isi dalam e-modul lengkap
sehingga dapat menunjang aktivitas belajar siswa.

Kata kunci: E-Modul, IPA, Masa Pubertas

Abstract

Teachers still do not use media/teaching materials when teaching, especially in online learning. So that teachers still do not
use innovative media/teaching materials in learning. Therefore, this study aims to develop an e-module in science learning
on Puberty as seen from its validity. This type of research refers to the ADDIE development model procedure that consists
of the stages of analysis, design, development, implementation, and evaluation. In this study, the implementation and
evaluation stages were not carried out because they are currently still in the Covid-19 pandemic period, so they must comply
with health protocols. The subjects in this study were e-modules on science learning on Puberty and experts who were
competent in their fields. This study used a questionnaire method in collecting data. A rating scale instrument was used in an
assessment sheet for two material experts, two media experts, and two practitioners to determine e-module validity. The test
results of the science e-module on the topic of Puberty were calculated and converted into a five-scale guideline table. Based
on the developed e-module, the science e-module validity test results from material experts, media experts, and practitioners
obtained very good qualifications and were declared valid. So that the science e-module on the topic of Puberty is suitable
for use by teachers when teaching because this e-module has an attractive appearance and the content/content in the e-
module is complete so that it can support student learning activities.
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Introduction

Covid-19 is a new type of coronavirus that has spread throughout the world (Kardes,
2021; Purnama et al., 2021; Stoecklin et al., 2020). This virus was first reported in Wuhan,
China, by WHO on December 31, 2019. Not only in China. Indonesia is also one of the
countries affected by Covid-19. President Jokowi confirmed this with Minister of Health
Terawan Agus Putranto, who stated that two Indonesian citizens were infected with Covid-19
(Abidah et al., 2020; Simamora, 2020). The widespread of Covid-19 has forced the
government to make policies for people to carry out activities from home to avoid crowds
(Jogezai et al., 2021; Karasmanaki & Tsantopoulos, 2021). This way is expected to break the
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chain of the spread of the Covid-19 virus. The government's decision to impose social
restrictions to anticipate the spread of Covid-19 has also impacted people's lives (Atmojo &
Nugroho, 2020; Nambiar, 2020).

The Covid-19 pandemic has greatly affected the world order in all fields. Many
changes and updates are implemented, and many new policies are made, including in
education (Bahasoan et al., 2020; Wan Hassan et al., 2020). Educational activities are one of
the most significant impacts of Covid-19. Not only in Indonesia, other parts of the world who
have been exposed to Covid-19 also feel the same way (Storch et al., 2021). The widespread
of this virus forced the government to close educational institutions such as schools to
universities temporarily (Kadafi et al., 2021; Qazi et al., 2021). One of the changes in
education during the Covid-19 pandemic is the process of acquiring knowledge. In
connection with the closure of educational institutions, the government changed learning that
previously had to come to school. Now learning can be done only at home (Dong et al., 2020;
Yustina et al., 2020). In this regard, UNESCO supports the implementation of large-scale
online learning programs to reach students remotely (Garad et al., 2021; Yu, 2021). The
government provides a policy to close all educational institutions. It is done to prevent the
spread of the Covid-19 virus (A. Cahyadi, 2020; Satyawan et al., 2021).

Online learning is something new in the learning process by utilizing electronic tools
and the internet (Chang et al., 2020; Simamora, 2020). Online learning media commonly
used when learning online are Google Classroom, Google Meet, Zoom, WhatsApp, Ruang
Guru, Zenius, and Brainly (Al-Maroof & Al-Emran, 2018; Mpungose, 2021; Ramkissoon et
al., 2020). Online learning aims to help students learn through the use of technology by using
computers or gadgets. The use of technology in learning requires students to have basic
electronic devices (Albashtawi & Al Bataineh, 2020; Setiawan et al., 2017). Online learning
can be done with the help of learning resources such as pictures, animations, videos, audio in
learning (Alimin & Saad, 2019; Octaberlina & Muslimin, 2020). This learning resource is the
teacher's main capital in developing online learning. Teachers must be able to design and
create interesting learning according to the needs and characteristics of students in
elementary schools (Khalil, 2018; Permata & Bhakti, 2020).

However, the reality is that online learning is less effective to do. The ineffectiveness
of online learning can be seen in the research (Anugrahana, 2020; Windhiyana, 2020). One of
the weaknesses of online learning is the lack of maximum student involvement (Aji, 2020;
Dewi, 2020). In this case, student involvement is meant as in participating in online learning.
Therefore, teachers need to innovate in facilitating students when studying in class or at
home, especially during the current Covid-19 pandemic (Abidah et al., 2020; Shaik
Alavudeen et al., 2021). However, based on the results of the questionnaire distribution, it
was found that the teacher had not innovated in developing media and teaching materials in
the learning process. In this regard, this impacts one of the subjects that emphasizes direct
experience and prioritizes the development and process of skills, science subjects (Hairida,
2016; Lestari, 2020). In science subjects, some materials are less in-depth. It follows the
results of distributing questionnaires when researching schools, which can be seen: (1) 57.1%
of teachers stated that in learning, students only use student books (thematic books) provided,
including the science content contained in the textbook. (2) 57.1% of teachers stated that the
science content material in student books still lacked in-depth. (3) 85.7% of teachers stated
that teachers in teaching had not used electronic books (e-modules). (4) 71,4% of teachers
stated that the science content material in student books needed to be developed.

Based on the questionnaire, it is clear that teachers have not used complete media and
teaching materials to support student learning during the Covid-19 pandemic. It causes online
learning to be less than optimal (Abror et al., 2020; Nonthamand, 2020). Teaching materials
have an important role in supporting the effectiveness of learning (Fisnani et al., 2020;
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Hamdunah et al., 2016). The effectiveness of the intended learning, such as teaching
materials, is useful to help educators in the learning process. Educators are preparing teaching
materials used in the learning process to assist students in achieving optimal learning goals in
the learning planning process (Logan et al., 2021; Puspoko Jati et al., 2019). In addition,
teaching materials can be said to be practical if the teaching materials developed can make it
easier for educators to teach and make it easier for students to understand the material
(Istuningsih et al., 2018; Komikesari et al., 2020). Therefore, teachers must be able to
package learning as attractively as possible and according to the characteristics and needs of
students so that learning objectives can be achieved even though it is done online (Arsanti,
2018; Herawati & Muhtadi, 2018; Rigianti, 2020).

Based on the problems obtained, it is necessary to consider limited media and
teaching materials in the online learning process. One solution is to develop media or
teaching materials supported by information and communication technology (e-modules). E-
Modules are part of learning that utilizes information and communication technology such as
computers/laptops, gadgets, etc. which transformed into an electronic form that specially
designed to support student learning based on the speed of understanding of each student
(Fisnani et al., 2020; Hamdunah et al., 2016). The Electronic Module is also one of the
learning resources that contains materials, methods, limitations, and how to evaluate
packaged systematically and attractively to achieve the desired competencies (Logan et al.,
2021; Puspoko Jati et al., 2019). Online learning makes e-modules an independent learning
tool. In addition, e-modules are learning resources that can be easily integrated into the
curriculum to support better learning (Komikesari et al., 2020; Logan et al., 2021).

E-Module itself has advantages such as a communicative language and has a two-way
nature (Aufa et al., 2021; Istuningsih et al., 2018). It is easier to access to make it easier for
students to learn the material. Not only that, e-modules are arranged systematically and
present material in detail and coherently, which includes material, audio, video, and
quizzes/practice questions that make it easier for students to learn (Laili, 2019; Syahroni,
2016). In general, the print and electronic modules do not show any difference in
development, but the difference can be seen in terms of physical presentation. The electronic
module adapts the existing components in the print module (Dumitrescu et al., 2014; Noroozi
& Mulder, 2017). Compared to print modules, e-modules have the advantages of physical
presentation: (1) e-modules can be displayed using electronic devices such as mobile phones,
laptops, and computers; (2) It is more practical when used because they can be carried
anywhere; (3) Low production costs because product files can be copied for reproduction; (4)
Can be equipped with audio, animation, and video in its presentation; and (5) durable (Majid
etal., 2012).

In connection with this, it is necessary to research the development of e-module
teaching materials that involve students actively, creatively, and independently in the learning
process to improve learning outcomes even though learning is carried out online (Silalahi,
2020; Triwahyuningtyas et al., 2020). The findings of previous research stated that e-module
is innovative teaching or strategy to improve student learning success (Asrial et al., 2020b;
Logan et al., 2021). In addition, research found e-module was proven to be effective in
improving science learning outcomes (Dwi Lestari & Putu Parmiti, 2020; Rasmussen et al.,
2020). The findings of previous research stated that developing e-modules developed in
digital simulation subjects are successfully applied and suitable for use in the learning
process (Neppala et al., 2018; Sriyanti et al., 2021). The implementation and use of e-
modules were carried out well in the appropriate category and received a positive response
from students (Asrial et al., 2020a; Herawati & Muhtadi, 2018; Syahrial et al., 2019).

Judging from the results of research conducted by other researchers, it can be seen
that e-modules are proven to be effective and innovative in use in the learning process. With
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the development of e-modules, the e-modules developed in this study are different from the
previously developed e-modules. The difference in this e-module lies in the material taken,
the science material on the topic of Puberty in elementary schools. In addition, another
difference in this e-module lies in the content in the e-module. The content in this e-module is
complete than other e-modules because it is equipped with audio, video, and quizzes that can
be directly displayed and done in the e-module. This study aims to develop an e-module on
science learning on Puberty as seen from its validity. With the development of this e-module,
it is hoped that teachers can be helped in teaching in the classroom and create other
innovative learning to improve the quality of the process and results in learning.

Methods

This type of research was research on the development of e-modules in science
learning during Puberty using the ADDIE model development design. The ADDIE model
consists of 5 stages: Analyze, Design, Development, Implementation, and Evaluation (R. A.
H. Cahyadi, 2019). At this stage of the ADDIE model, two stages cannot be implemented,
the implementation and evaluation stages. The two stages were not carried out because they
are currently still in the pandemic period, so they must comply with health protocols related
to Covid-19. (1) Analysis stage, this stage starts from needs analysis, student characteristics
analysis, curriculum analysis, and e-module analysis. A needs analysis was done by
distributing questionnaires to teachers. In this needs analysis, the emphasis was on teachers in
teaching need, especially when students are encouraged to study at home independently,
especially in science learning on Puberty. Analysis of student characteristics was carried out
so that researchers know the condition of students (targets) in e-modules. Curriculum analysis
was carried out by reviewing basic competencies and indicators in sixth-grade science
learning obtained from the teacher's book. The analysis results were used as the basis for
material development that will determine the material in the e-module to be developed. The
e-module analysis was obtained from needs analysis, student characteristics analysis, and
curriculum analysis. The analysis determined the limitations found in the field and then
designed a good e-module development suitable for students' needs and characteristics. (2)
The design stage was carried out after the analysis stage is complete. The design begins with
determining the entire e-module, starting from the front and back cover designs, compiling
the material in the e-module, to make evaluation questions/quizzes. In the design process, this
e-module uses Canva and Flipbuilder application programs. The e-module design completed
was consulted with the supervisor to get suggestions or input to make improvements. (3) The
development stage was carried out by developing an e-module according to the supervisor's
input and suggestions. After the development of the e-module product was complete, the
validity test of the developed media was carried out. The validity test was obtained from the
reviews of each expert, material experts, media experts, and practitioners. The data from the
expert reviews were analyzed and revised according to the input and suggestions from the
experts.

The subjects in this research were e-module on science learning topics during Puberty
and competent experts in their fields. These experts include two material experts who are
competent in science, two media experts who will provide reviews of the products that have
been developed, and practitioners who two sixth-grade teachers carry out. Data collection in
this study used a questionnaire method to assess the feasibility of the e-module. The
instrument used in this study was in the form of a Rating Scale. The rating scale was in the
form of numbers. Assessment in the form of a rating scale from high to low or low to high.
The rating scale in this study uses a scale of 5 — 1 (Ilhami & Rimantho, 2017).
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The preparation of instruments was carried out to assess the products that have been
developed. The instrument grid was first made to facilitate the instrument preparation. The
science learning e-module instrument on the topic of Puberty for the feasibility test from

Table 1. Material Expert Test Instruments

No Aspect Indicator Total Number
1 Contents Compliance with the 2 1,2
basic competencies
Clarity of purpose 1 3
Suitability to student 3 4,5,6
needs
The truth of material 1 7
substance
Image illustration 1 8
suitability
Video compatibility 1 9
Quiz compatibility 2 10, 11
2 Language Readability 2 12,13
clarity of information 1 14
Compliance with the 1 15
rules of Indonesian
Use language effectively 1 16
and efficiently
3 Presentation completeness of 1 17
information
Giving motivation 2 18, 19
Table 2. Media Expert Test Instruments
No Aspect Indicator Total Number
1 Screen design Composition of text and 1 1
display background colors
Layout 2 2,3
Title clarity 1 4
the attractiveness of the 1 5
design
2 Easeof use Ease of operation 2 6,7,8,9
3  Benefits Ease of teaching and 3 10,11, 12
learning activities
Attract students' 1 13
attention perhatian
4 Graphics The use of color 1 14
Use of letters 2 15
Use of illustrations 1 16
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Table 3. Practitioner Test Instruments

No Aspect Indicator Total Number
1 feasibility of Conformity with basic 1 1
Contents competence
Clarity of purpose 2 2,3
Systematic presentation 3 4
completeness of 1 56
information
Quiz compatibility 1 7
The truth of material 1 8
substance
Video compatibility 1 9
2 Language Readability 2 10, 11
clarity of information 1 12
The use of language 2 13, 14
3  Benefits Ease of learning 2 15, 16
Ease of use of e-module 1 17
4 Graphics Use of letters 2 18
The use of illustrations, 1 19

graphics, and images

The instrument that has been made must be tested for the validity of the instrument's
content by experts (judges). The content validity test of this instrument uses the Gregory
formula. The results of the validity test were entered in the 2x2 cross-tabulation .The
questionnaires tested for validity were questionnaires from media experts, material experts,
and practitioners. The content validity test results show that the validity of the assessment
instrument for material experts, media experts, and practitioners is = 1.00. Based on these
results, the content validity of the e-module instrument on material experts, media experts,
and practitioners shows that the instrument's content validity is in the very high validity
category.

Data analysis methods and techniques used in this research are qualitative descriptive
analysis and quantitative descriptive analysis. Qualitative data obtained from the review of
material experts, media experts, and practitioners. Qualitative data presented in input,
feedback, criticism, suggestions, or improvements from experts' reviews. At the same time,
quantitative data obtained from the assessment results obtained from the e-module
assessment sheet filled out by experts. This analysis data is used to process and analyze data
in scores obtained from giving questionnaires in a descriptive percentage (Agung, 2014). A
five-scale conversion determination can be used that can be seen in the following table.

Table 4. Conversion of achievement level with a scale of 5

Achievement Level (%) Qualification Description
90 - 100 Very good No need to revise
75 -89 Good Slightly revised
65— 74 Enough Revised sufficiently
55— 64 Less Many things need to be revised

0-54 Bad Re-product
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Results and Discussion
Results

The results of the development of the science e-module on the topic of Puberty
through the ADDIE development stages consisted of the analysis, design, development,
implementation, and evaluation stages. The analysis phase consists of needs analysis, student
characteristics analysis, curriculum analysis, and e-module analysis. Analysis of student
needs using a questionnaire instrument. This analysis emphasized knowing what teachers
need in teaching, especially when students were encouraged to study at home independently.
In addition, distributing this questionnaire aimed to determine the materials and teaching
materials used in learning, especially online learning to suit competence demands. Based on
the needs analysis, it was known that: (1) 57.1% of teachers stated that in learning students
only used student books (thematic books) that had been provided, including the science
content in the student books, (2) 57.1% of teachers stated that the science content material in
student books is still not deep, (3) 85.7% of teachers stated that teachers in teaching had not
used electronic books (e-modules), (4) 71.4% of teachers stated that science content material
in student books need to be developed, such as some of the materials that exist during
Puberty, the differences in the physical characteristics of men and women after Puberty and
the process of menstruation. Based on this, the development of e-modules on science learning
on the topic of Puberty was carried out.

Analysis of student characteristics was carried out so that researchers know the
condition of students (targets). Based on the analysis results, it found that the characteristics
of elementary school students are happy to learn using concrete media/teaching materials
such as images, animations, audio, video, and so on. It is in line with Bujuri (2018) opinion,
which states that in learning, it is necessary to give direct examples related to the object being
studied because children aged 7-11 years are at the level of concrete thinking (real) or not
abstract. Curriculum analysis is carried out by analyzing basic competencies and determining
indicators on the science material on Puberty obtained from the teacher's book. The analysis
results were used to determine the material on the media developed as the basis for material
development. The results of the curriculum analysis are indicators consisting of five
indicators. The five indicators are: 1) understanding the meaning of Puberty, 2) comparing
the differences in the characteristics of childhood and Puberty, 3) comparing the differences
in the physical characteristics of boys and girls after Puberty, 4) explaining the efforts and
ways to maintain reproductive health during Puberty, and 5) explaining how to approach
Puberty with confidence. Media analysis was carried out to find out the limitations found in
the field. Then the analysis followed up by designing a good e-module development
according to the needs and characteristics of students.

The design stage was carried out after the analysis stage was completed. The design
begins with determining the entire e-module, starting from the front and back cover designs,
compiling the material in the e-module, to make evaluation questions/quizzes. The science
material developed is the topic of Puberty Period KD 3.2 Connecting the characteristics of
Puberty in boys and girls with reproductive health. In the e-module, evaluation questions
were designed in 5 essay questions and 20 objective questions for quizzes. In the design
process, this e-module uses Canva and Flipbuilder application programs. The e-module
design completed is then consulted with the supervisor to get suggestions or input to make
improvements. After the media design improved, it proceeds to the development stage.

The development stage was carried out by developing a science e-module on the topic
of Puberty following the input and suggestions of the supervisor. E-Module was developed
with several parts, such as the beginning, core, and closing. The introduction contains a
preface about the e-module, how to use it, and a table of contents. The core part of the e-
module contains a material map that contains basic competencies and learning objectives and
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core material following the learning objectives. The final part of the e-module is in the form
of a cover consist of a summary of the material, assignments, quizzes, bibliography, and
biodata of the authors. The display of the E-Module on the topic of Puberty can be seen in
Figure 1.

limu Pengetahuan Alam
(IPA) TEMA 7 AYO0, BELAJAR DARI RUMAH 1

MASA PUBERTAS #

E-Modul Sekolah Dasar

R ey = =
£ @&

Tentang Modul Ini CARA PENGGUNAAN E-MODUL

Figure 1. The Display E-Module

After the development of the e-module product is complete, the validity test of the
developed media was carried out. The validity test was obtained from the reviews of each
expert, two material experts, two media experts, and two practitioners (sixth-grade
elementary school teachers). The results of the validity analysis with a percentage of 94.7%
from first material experts and 96.8% from second material experts. So that the overall score
percentage of the two material experts is 95.75%, it can be seen that the validity results are in
the percentage range of 90 - 100%. Following the five-scale conversion guideline, the
assessment of material experts on the science e-module on the topic of Puberty obtained very
good qualifications.

The results of the validity analysis with a percentage of 93.75% from the first media
expert and 92.5% from the second media expert. So that the overall score percentage of the
two media experts is 93.125%, it can be seen that the results of the validity of media experts
are in the percentage range of 90 - 100%. Following the five-scale conversion guidelines, the
assessment of media experts on the science e-module on the topic of Puberty was very good.
The validity analysis results with 96.8% from the first practitioner and 96.8% from the
second practitioner. So that the overall score percentage of the two practitioners is 96.8%, it
can be seen that the results of the practitioner's validity are in the percentage range of 90 -
100%. Following the five-scale conversion guideline, the practitioner's assessment of the
science e-module on the topic of Puberty received very good qualifications.

Discussion

The development of the science e-module on Puberty was very good because the
content in the e-module has met all aspects of the assessment. In terms of material, e-modules
have been developed based on the analysis of student needs and basic competencies. In
addition, the material in the e-module follows learning objectives, clarity of learning
objectives, the correctness of concepts, and good presentation of material. Clear learning
objectives will be a reference in every learning process (Resita & Ertikanto, 2018; Setiyani et
al., 2020). Learning objectives are a very important factor in the learning process (Astra et
al., 2020; Hamid et al., 2021). With a goal, the teacher has guidelines and targets to be
achieved in teaching activities. If the learning objectives are clear, the learning activities in
the classroom will be more focused (Liu et al., 2021; Pane & Darwis Dasopang, 2017).
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E-Module on the topic of Puberty also has advantages in terms of visual appeal,
which presents the material in the form of text, images, and videos. It is following the
characteristics of students who are still at the concrete operational stage. It means that in
learning, it is necessary to give direct examples related to the object being studied because
the abilities of elementary-age children (7-11 years) are at the level of concrete thinking
(real) or not abstract (Bujuri, 2018; Nurlaily et al., 2019). Therefore, elementary school
children in learning must be supported by technological developments such as videos,
animations, images on e-modules to make the learning process more innovative (Fisnani et
al., 2020; Logan et al., 2021). The use of content visualization in e-modules, such as
animations with text or images with text is very important to use (Komikesari et al., 2020;
Raharjo et al., 2017). The use of this visualization aims to make users understand the content
presented in the e-module. So with that e-module is one of the good media for elementary
school age children (Aufa et al., 2021; Istuningsih et al., 2018). Therefore, the analysis of e-
modules is carried out in order to find out which e-modules are good according to the needs
and characteristics of students.

The science e-module on Puberty has fulfilled all the elements in the design of the
learning message. (1) Cover, the cover developed based on a textbook message design
analysis, including aspects of writing. Writing the title on the cover of the e-module is made
using larger font size and a firm typeface. Font sizes for children are usually larger than for
teens or adults. Therefore, the text presented in this e-module uses a font size of 14 points.
The good font size is not smaller than 10 points for easy reading by students (Nisa et al.,
2020). (2) Instructions for using e-modules are packaged systematically, with instructions for
using e-modules that will certainly make it easier to use so that students easily understand it
(Sadimin Sadimin et al., 2017; Subarkah et al., 2021). (3) The basic competencies achieved in
this section, the e-module describes the basic competencies that exist in the subjects in the e-
module. (4) Learning objectives, learning objectives in e-modules arranged systematically
using the ABCD formula (audience, behavior, condition, and degree). (5) The e-module
material, in this section, is the content of the e-module material that was developed based on
the characteristics of students. The content in the e-module uses multimedia elements such as
text, images, audio/music, and video; (6) Summary presentation. Summaries are presented in
e-modules to make it easier for readers to understand the material studied previously. The
summary will help the reader to understand the structure of the text and re-access the content
of the text; (7) Formative tests, formative tests are presented to remember the role of e-
modules as independent teaching materials. In this regard, an online quiz presented in twenty
multiple-choice questions and five essay questions for evaluation. The presentation of
formative tests on e-modules expected to measure the knowledge or competencies possessed
by students. (8) The assessment section is the most important part of the e-module because it
follows the role of the e-module, that is to expect direct feedback. This systematically
designed online quiz is expected to provide feedback directly after students answer the quiz
in e-modules. That way, students will know how far their ability to understand the material in
the e-module.

This E-Module on the topic of Puberty has also developed following technological
developments. The use of e-modules with digital technology is an innovation. The more
technology media, the more choices of media that can be used anywhere and anytime online
(Chen & Li, 2011; Weng & Chen, 2020). Technology in learning has good potential to
support academic learning anytime and anywhere. So the use of technology in education
concerns how we can use technology to support the learning process to obtain maximum
results (Nurtanto et al., 2020; Zhang et al., 2021). Therefore, the more technology used, the
more efficient it will be and achieve the maximum score (Lin, 2019; Mayer, 2020;
Thomassen, 2020).
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Previous research stated that e-modules have succeeded in improving student learning
outcomes and are suitable for use as technology-based teaching materials (Aprilia &
Suryadarma, 2020; Asmi et al., 2018). The same research shows that web-based e-modules
can learn multimedia and improve student competency achievement (Hamzah & Mentari,
2017; Sofyan et al., 2019). Other research results stated that the resulting e-module is
included in the good and feasible criteria to use (Syahrial et al., 2019). Students are interested
in learning to use e-modules. It can be seen from the results of the motivation questionnaire,
which shows that students' motivation in learning to use e-modules included in the good
category. Active learning refers to student behavior that involves students actively
participating and contributing to the learning process (Wang, 2020).

Judging from the results of research that other researchers have done, the e-module on
science learning on Puberty believed to be very good and feasible to be applied in the
learning process. This science e-module can help teachers and students in the learning
process, especially when learning online. In addition, this e-module will make it easier for
students to learn so that online learning becomes more meaningful and learning objectives
achieved properly. In this study, it was only limited to validity results. At the same time,
practicality and effectiveness were not investigated due to the Covid-19 pandemic, so
research could only be carried out until the development stage. Therefore, to find out more
about the practicality and effectiveness of e-module development, it is hoped that other
researchers can continue this research at the implementation and evaluation stage through
experimental research.

Conclusion

The e-module teaching materials for science subjects on Puberty, developed using the
ADDIE model as a whole, were valid with very good qualifications. The content in the e-
module is interesting and complete (there are pictures, audio, video, and quizzes) so that it
can be used by teachers to support student learning activities and can be used as an
alternative for students to study independently at home.
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