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ABSTRACT

This study aims to develop and test the effectiveness of interactive e-books oriented to learning objectives and
based on Problem Based Learning (PBL) in science learning. This interactive e-book is designed to support
students in understanding science concepts more deeply through a structured problem-solving approach. The
research method used is Research and Development (R&D) with the ADDIE development model (Analysis,
Design, Development, Implementation, Evaluation). Data collection was done through observation,
questionnaire, and learning outcome test. The results showed that the interactive e-book developed had high
validity based on the assessment of material experts and media experts. The implementation of this interactive e-
book also significantly improved students' concept understanding and problem solving skills compared to
conventional learning methods. Therefore, this PBL-based interactive e-book can be used as an effective
alternative learning media to improve the quality of science learning in elementary schools. This research makes
an important contribution to the development of digital learning media that is innovative and relevant to the needs
of education in the digital era.
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INTRODUCTION

Technology plays an important role in the development of science. The most fundamental
role of technology is the opening of space for innovation (Huda et al., 2015). In education,
innovation aims to improve the effectiveness and efficiency of the learning process
(Permendikbud No. 56, 2003). This effectiveness is supported by utilizing technology in the
teaching and learning process in the classroom (Permen No. 32, 2013). Several studies have
proven that the use of technology in /earning can significantly improve student learning
outcomes (Embong, et al., 2012). The use of technology in learning is more commonly referred
to as e-Learning.

The integration of interactive e-books within educational frameworks, particularly in
science learning, has emerged as a significant area of research and practice. This approach not
only leverages technological advancements but also aligns with contemporary pedagogical
strategies such as Problem-Based Learning (PBL) and learning objectives orientation. The
utilization of interactive e-books is particularly relevant in fostering an engaging learning
environment that enhances students' critical thinking and problem-solving skills, which are
essential competencies in the 21st century. Research indicates that e-books can positively
influence students' learning experiences by catering to diverse learning styles and preferences.
For instance, a study conducted in Malaysia highlighted the successful adoption of e-books in
primary education, demonstrating their effectiveness in improving student engagement and
learning outcomes (Roslina et al., 2013). Furthermore, the integration of e-books into the
curriculum has been shown to facilitate a more interactive and immersive learning experience,
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which is crucial for subjects like science that often require hands-on experimentation and
critical analysis (D’Ambra et al., 2012). In conjunction with e-books, the PBL model has been
recognized for its effectiveness in enhancing students' critical thinking and problem-solving
abilities. Studies have shown that PBL encourages students to engage actively with content,
fostering a deeper understanding of scientific concepts through real-world applications
(Setyono et al., 2018; Rahmadani, 2017). This pedagogical approach not only promotes
collaborative learning but also empowers students to take ownership of their educational
journey, thereby improving their academic performance (Suratno et al., 2020; Schmidt et al.,
2011). The combination of interactive e-books and PBL creates a dynamic learning
environment that supports the development of essential skills necessary for future academic
and professional success. Moreover, the alignment of learning objectives with interactive e-
books and PBL is crucial for ensuring that educational practices meet the diverse needs of
learners. By clearly defining learning objectives, educators can better assess the effectiveness
of these tools in achieving desired educational outcomes (Isdaryanti et al., 2018; Wahono et
al., 2020). The integration of technology in education, particularly through interactive e-
books, presents an opportunity to enhance traditional teaching methods, making learning more
relevant and accessible to students in various contexts (D’ Ambra et al., 2012). In conclusion,
the utilization of interactive e-books, coupled with a focus on learning objectives and the PBL
approach, represents a promising avenue for enhancing science education. This integration
not only supports the development of critical skills but also prepares students to navigate the
complexities of modern scientific challenges effectively

METHODS

This research uses the Research and Development (R&D) method with the ADDIE (Analysis,
Design, Development, Implementation, Evaluation) development model approach. The
research procedure includes five main stages:

1. Analysis: Identifying learning needs, deficiencies in existing learning resources, and the
potential of technology to overcome these problems.

2. Design: Designing interactive e-books based on Problem-Based Learning (PBL) with
learning goal orientation. The initial prototype includes material structure, interface
design, and interactive features.

3. Development: Creating an interactive e-book with the integration of text, images, videos,
simulations, and interactive quizzes using software such as Adobe Reader or Adobe Flash
Player.

4. Implementation: Implementing e-books in science learning in elementary schools
through student trials. This process includes distributing e-books and implementing e-
book-based learning.

5. Evaluation: Assessing the effectiveness of e-books through observation, questionnaires,
and learning outcome tests. Validation is also conducted by material experts and media
experts to measure the validity of the e-book.

RESULTS AND DISCUSSION
Impact of e-Learning on Learning

In general, the use of technology in the form of e-Learning has several advantages and
offers convenience not only for students but also teachers. According to Olson, ef al (2011),
some of the advantages of e-Learning based learning process include:
Impact of e-Learning Implementation in improving student learning outcomes
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- Effectiveness in increasing student engagement in learning which also has an impact on
student motivation.

- Technology in learning can make it easier for teachers to evaluate learning

- Many applications such as word can improve students' writing skills

Impact of e-Learning implementation for teachers.
- The direction of learning can be changed from teacher-centered to student-centered with

student interaction with technology used in learning.

- The use of e-Learning can make it easier for teachers to increase student confidence and
motivation.

- The utilization of technology in learning will also encourage teachers to continue to improve
their skills.

Weaknesses of Learning Forms Related to Learning Resources

One form of e-Learning that is often used in supporting classroom learning is e-Book.
Simply put, an e-Book is defined as an electronic book or digital book (Directorate of SMK
Development, Directorate General of Dikmen, Ministry of Education and Culture, 2012). e-
Book is a technology that utilizes computers or other electronic media to display multimedia
information in a concise form without reducing the substance of the material to be delivered to
students (Lim & Hew, 2014).

Currently, the use of e-Books as learning resources in the classroom is very much. The
various models and forms of e-Books developed are also very innovative. Of the many e-Books
in circulation, not a few only copy the material contained in the textbook. They only convert
textbooks in the form of sheets of paper into digital text forms such as pdf and other
applications (Directorate of Vocational Development, Directorate General of Education,
Ministry of Education and Culture, 2012). This form reduces the effectiveness of e-Books as a
learning resource because learning resources are actually able to stimulate students to be active.
The lack of interactive forms of e-Books like this is the reason for the author to give a little
touch of innovation to e-Books so that they become interactive learning resources so that
student involvement in learning is maximized (Yulianti ef al., 2015).

The problem in learning that is also most often encountered related to learning resources
is that the material in the book is presented with examples that are not contextualized.
Explanations of a concept sometimes use examples that are far from students' daily lives. As a
result, students have difficulty connecting the example with the concept being explained.
According to Kuswanto in Maryati (2009), students will find it easier to understand the material
explained if it is connected to phenomena they encounter in everyday life, especially those
concerning science concepts.

Another weakness encountered regarding learning resources is that information is
presented only in the form of text and images so that it seems passive, rigid, and boring. It is
not surprising that such a form will make students lazy to read. Information in the form of text
and images only accommodates students' visual abilities even though each student has a
different way of understanding something so that information in learning must be presented in
a more diverse form (Embong et al, 2012).
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Solutions to problems related to learning resources

Above, some problems related to learning resources have been presented. The author
will follow up on these problems by making some innovations in the parts of the e-Book so that
its function as a learning resource can be maximized. There are three main problems that we
want to provide solutions to, namely e-Books that are less interactive, the presentation of
material in e-Books is only informative, and the form is rigid, passive (no feedback), and boring.

For the first problem concerning the lack of interactive e-Books, the form of innovation
that the author will do is to insert exercise questions at the end of each material. The exercises
are not in the form of essay or multiple choice questions that ask students to write the answers
on paper, but students directly work on the questions in front of each student's computer device.
Unable to answer correctly, then students cannot continue using the e-Book on the next page
or for the next material. In solving the questions, the author ensured that students would be
active at least in moving and clicking on the answers they thought were correct.

The second problem is that most e-Book materials are only informative (Yulianti ef al.,
2015). Against this problem, the author will give a little touch of innovation in the form of
selecting contextual examples in explaining the material. It is expected that with examples that
are close to everyday life, students understand more easily and connect what they learn and
encounter everyday so that the learning process becomes much more meaningful. They not
only have information but with that information, they can apply it in everyday life.

Third is the problem of presenting material that only copies text and images as in a plain
text book. Against this problem, the form of innovation that the author will do is to rearrange
the material that will be included in the e-Book The rearrangement in question includes aspects
of language and appearance. From the linguistic aspect, the material is presented in very simple
language so that it is easy for students to understand. So the choice of language in explaining
the material is made as simple as possible. From the display aspect, the author will include not
only pictures but also insert videos and simulations in explaining examples of the concepts
described.

Benefits of Interactive e-Books

There are several features in the e-Book that can facilitate students in accessing
information about learning materials. One of these features is a search feature that allows
students to write a word that represents the concept of a material and this e-Book will display
the word in question. Another feature that makes e-Books an effective learning resource option
is the combination or blend of images, text, and video so that students are offered information
in many forms both audio and visual. The language used in e-Books is also very simple and
easily understood by students. The language factor is very important in books.

In addition to offering convenience for students, this interactive e-Book also provides
convenience for teachers in explaining the material, especially for abstract materials such as
materials that use chemical concepts. In this interactive e-Book, the material to be explained is
about electrochemistry. Of course, this electrochemical material uses a lot of symbols so that
various representation models are used to provide many references to students ranging from
text, images, and videos.

Another benefit obtained from the use of this interactive e-Book is the formation of two-
way communication between students and e-Books. The e-Book provides questions with
answers so that students can correct or evaluate their own work. There are also several quizzes
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that will be completed by students at the end of each material. In this section students cannot
move to the next page before correctly answering the quiz given. The quiz is intended as a
prerequisite to ensure students understand the basic material before moving on to the next
material. Giving these questions and quizzes will indirectly force students to be active in
learning.

The last benefit of using this interactive e-Book is to eliminate student boredom in
learning. Each page of this e-Book not only displays information in the form of text but is also
equipped with information in the form of images and videos. Especially for videos, the
information provided contains explanations of electrochemical concepts such as equalization
of redox reactions, the process of corrosion, events in everyday life which are electrochemical
processes. Through this video, students are presented with an explanation as if the material is
explained by the teacher himself so that the learning process becomes more interesting and
interactive.

Interactive e-Book Innovation Design

This interactive E-Book contains material about electrochemistry. In electrochemistry
material, there are several concepts that must be mastered by students referring to the core
competencies and basic competencies described through indicators. The material structure of
this interactive e-Book consists of four parts, namely redox reactions, electrochemical cells,
corrosion, and electrolysis cells. The description of the material can be seen in the Table 1
below.
Tabel 1. Description Of The Material

Section Subject matter Subject Matter
1 Redox Reactions  Equalization of reactions through the half-recitation
method
Equalizing reactions through the oxidation number
method
2 Electrochemical  Positive electrode (cathode) and negative electrode
Cell (anode)

Salt bridges and their functions
Cell notation
3 Corrosion The process of corrosion
Reactions in corrosion
How to deal with corrosion
4 Electrolysis Cell  Electrolysis of molten sodium chloride
Electrolysis of salt solution
Electrolysis cell in daily life
Faraday's Law I and 11

This interactive e-Book also provides a concept map that describes the overall material
about electrochemistry. The location of the concept map in the e- Book is tucked away on the
initial page along with core competencies, basic competencies and indicators. So before
students read material about electrochemistry, they will first read the indicators which are the
goals to be achieved in learning so that students will evaluate whether or not they have
succeeded after reading this e-Book. Broadly speaking, the appearance of this e-Book design
is divided based on the amount of material described above. The only addition is the initial
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homepage which contains basic competencies, core competencies, indicators, and concept
maps.

Overview of Interactive e-Book Design

This interactive e-Book design at least uses an application that is able to insert text,
images, and videos. In addition, it is also able to record the answers given by students when
working on quizzes and questions from each material presented. Some possible applications
are Adobe Reader or Adobe Flash Player. Because the author is not very proficient in using
the Adobe Flash Player application and in the art of design, then regarding the appearance, the
design will be done by those who are experts. The author only provides a design, what this
interactive e-Book will look like. The display made has a good interface. Fast in moving from
one menu to another. The images presented in this interactive e-book also provide a clear
picture of submicroscopic and symbolic representations. The existence of this e-book makes it
easy to provide explanations for concepts that have submicroscopic representations.

Here's a simple overview of the interactive e-Book design

1. Cover of e-Book

The cover of the e-Book displays the big title of the material to be explained, namely
electrochemistry. To make it look more attractive, at the bottom of the title several images
related to electrochemistry are added. After that, on the cover will appear a column of
student names and student identification numbers. An overview of the cover display is more
or less like the picture below.

GAMBAR

Figure 1. e-Book Cover View

2. General View

After clicking the login button on the e-Book home page, students will begin to read material
about electrochemistry. At the top, there are several toolbars that represent the four materials
described above plus foolbars related to basic competencies. Here is the design plan.

63



Macca: Science-Edu Journal, Vol.1 No.2, June 2024

Kompetensi Dasar Peta Konsep

KD33
Indikator
1. Menjelaskan pengertian reaksi redoks dan elektrokimia
2 iskan tahap-tahap reaksi redoks dengan kan cara

setengah reaksi dan perubahan bilangan oksidasi
3. Menyebutkan karakteristik sel volta
4
KD34
Indikator
1. Menjelaskan reaksi yang terjadi pada korosi
2. Menganalisis faktor-faktor yang menyebabkan terjadinya korosi
3. Mengaj gagasan i cara i terjadinya korosi

4

KD335
Indikator
1. Menyelesaikan masalah terkait stoiki dalam isis dan sel volta
Hukum Faraday

Figure 3. Indicator Display

Kompetensi Dasar | Elektrokimia Reaksi Redoks Korosi

Reaksi  elektrolisis  adalah  reaksi
kebalikan dari sel volta. Pada sele
elektrolisis, arus listrik diterapkan untuk
menghasilkan reaksi redoks dari reaksi
tidak spontan (energi listrik menjadi
energi kimia). Zat yang dioksidasi pada
sgl galvani direduksi pada sel volta.
Anoda menjadi katode dan sebaliknya.
Perlu diperhatikan bahwa baik sel volta
maupun sel elektrolisis, oksidasi tetjadi
di anoda dan reduksi terjadi di katode
tetapi dengan arah aliran elektron dan
tanda muatan elektroda yang terbalik

Figure 4. Display of Electrolysis Material

KompetensiDasar | ~ Elektrokimia  [:Ir G ;1 o0l  Korosi Elektrolisis

Reduktor mengalami

oksidator [l menuen - m -

Petunjuk : Drag kotak di bawah ke kotak yang kosong di atas

Peningkatan Penurunan
Biloks Biloks

Figure 5. Interactive Quiz Display

CONCLUSION

This study shows that the developed PBL-based interactive e-book has high validity
based on the evaluation of material and media experts. Its implementation is able to
significantly improve students' concept understanding and problem-solving skills compared to
conventional learning methods. This e-book is an effective alternative to improve the quality
of science learning, especially in the context of the digital era. This finding reinforces the
importance of innovation in the development of digital learning media to meet educational
needs that are relevant to technological developments.
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