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Abstract: This research develops an interactive physics e-book to provide
innovation in physics learning at schools. The purpose of the study was to
determine the feasibility of a physics e-book on simple harmonic motion
material, to determine the reduction of student misunderstandings after
learning using e-books, and to determine the practicality of the e-books
developed. This research uses research and development (R&D) methods with
the research subjects of class X students. Based on learning innovations that have
been carried out, it was concluded that e-book learning media has been
developed to reduce student misunderstandings. E-book has been validated by
3 experts and the result are very good so it is suitable for use in learning. There
is a reduction in student misunderstandings in modeling and implementation
classes. The largest decrease occurred in the implementation class which was
11.00% while the modeling class was 9.00%. The e-books used successfully
improved students' understanding by 18.00% in classroom modeling and
48.00% in implementation classes. The effectiveness of e-books in reducing
student misconceptions belongs to the medium criteria in all classes. The
practicality of e-books in modeling and implementation classes belongs to very
good criteria.
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Introduction problem is misconception (Khazanov & Prado, 2010).
Misconception is a student's misunderstanding of a
Physics has encouraged humans, especially particular event or concept that is experienced due to a

discrepancy between the concepts that have been built
with the scientific understanding of experts in that field
(Hammer, 1996). The learning process that does not pay
attention to misconceptions can result in low student
achievement (Gumay, 2021).

Compared to other branches of science, namely
chemistry and biology, physics is the subject that causes
the most misconceptions in students (Soeharto et al.,
2019). In physics, the material studied is abstract so that

experts, to print products that can help human work
(Young & Freedman, 2014). Therefore, physics needs to
be taught to students so that technology can continue to
develop. In learning physics, students are required to
understand a concept regarding the occurrence of the
concept, how to obtain it, and the relationship between
concept (Purwanto & Winarti, 2020). However, not a few
of them admit that they have difficulty in understanding
the concepts of physics (Azizah et al., 2015).

Based on the education assessment center, the
achievement of students' scores in physics lessons in
Indonesia is still relatively low. Inadequate conceptual
knowledge, difficulty in understanding abstract
concepts, misconceptions, low skills in operating
mathematics, and insufficient time allocated for lessons
are the reasons (Aykutlu et al., 2015). The most common

How to Cite:

it allows the emergence of misconceptions in students
(Entino et al., 2022). One of the physics materials that still
has a high level of misconception is simple harmonic
motion (Tumanggor et al., 2020). Students consider
simple harmonic motion to be a relatively complex
concept to understand (Iradat & Alatas, 2017). The
misunderstanding that many students have is the
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relationship between frequency and
(Somroob & Wattanakasiwich, 2017).

Misconceptions are related to differences in the
level of understanding of students' concepts in capturing
the material received (Purwanto & Winarti, 2020). This
is because each student has different abilities and prior
knowledge. The initial understanding may be wrong
(misconception) or correct (preconception, conception).
In the teaching process, misconceptions must be
straightened out and replaced with conceptions that are
in accordance with scientific knowledge. On the other
hand, preconceptions really must be handled skillfully
so as not to become misconceptions (Chrzanowski et al.,
2015). If misconceptions have entered into students'
cognitive structures, then these misconceptions will
clearly hinder the process of accepting and assimilating
new knowledge in students, so that it will hinder
students' success in further learning processes
(Klammer, 1998).

The difference in the interpretation of physics
concepts by teachers and students has a negative impact
on the quality of learning (Karagoz & Zeki, 2015). To
avoid this, the teacher can introduce a new concept to
students by explaining using things that are already
known. Using analogies effectively makes it easier for
teachers and students to communicate and understand
abstract science concepts more concretely (Korganci et
al.,, 2015). By giving time for students to discuss and
apply concepts, it will make it easier for teachers to be
able to find misconceptions that occur in students in
class. In this way, misconceptions can be reduced
immediately (Schuessler et al., 2016). A misconception is
a false concept or conception that a person perceives as
true and is used as a habit. One can recognize the error
and correct it with a little warning (Ozkan & Ozkan,
2015).

Various ways can be done to reduce students'
misconceptions, one of which is by using the right media
(Pratiwi & Meilani, 2018). Learning using a
representative module based on e-learning has been
proven to reduce students' misconceptions (Halim et al.,
2020). During observations, it was found that students
had learning media in the form of printed books.
However, the printed book is not used in the online
learning process at all. Online learning requires students
to learn independently. To increase students' interest in
independent learning, interactive learning media are
needed.

Currently there are various learning media. One of
the interactive learning media is an e-book (Hidayat et
al., 2017). With existing technological facilities, now
learning materials can be studied by accessing e-books
via smartphones. E-books have recently gained more
support due to the proliferation of digital publishing
and e-book readers (Lee et al., 2019). The chief advantage
of e-books that they are compact and easily portable so

amplitude
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that e-books can be used anytime and anywhere (Jin,
2014). Mobile technology brings about important
changes in the learning process, both the way teachers
teach and the way students learn (Gonzélez et al., 2015).

E-books also can help students independently learn
the material (Rafli & Adri, 2019). The use of e-books can
help students understand abstract learning so that it
becomes clear (Lestari et al., 2018). The material
designed must be adapted to the basic concepts so that
there are no misconceptions for students.
Misconceptions can be caused by inaccurate writing of
mathematical formulas in various literatures. So it takes
literature with proper writing in order to reduce
students' misconceptions (Tiandho, 2018).

E-books can be designed as attractive as possible to
foster student interest in learning. Students who study
using interactive e-books also review lessons that have
been implemented in schools with the aim of increasing
understanding, or are interested in seeing animated
concepts displayed through multimedia (Kusumastuti,
2021). Students who use interactive electronic books
obtain higher learning outcomes compared to printed
books (Suyatna et al., 2018). This is because e-books can
be facilitated with questions that can stimulate student
curiosity. A question has a big influence on student
curiosity (Salmon & Barrera, 2021).

Based on the explanation of the problems above, an
e-book learning media is needed in the online learning
process. E-books need to be developed based on
applicable concepts and curriculum so as not to cause
students to experience misconceptions. This study aims
to provide learning innovations in schools by
developing interactive physics e-books that can reduce
students' misconceptions on simple harmonic motion
material.

Method

This study uses the research and development
(R&D) method with a 4D model (define, design,
develop, and distribute). The research begins with the
definition stage, namely student analysis, curriculum
analysis, and analysis of conceptual material to be used
in research. Furthermore, at the design stage, the
selection of learning media, lesson plans design based on
the syllabus, e-diagnostic test design, and e-book design
were carried out. At the develop stage, the book is made
and then assessed according to the experts. After the e-
book is valid, it can be used for the next stage, namely
product testing in learning activities at school. In the
final stage, the results of this research will be
disseminated.

The research was carried out at one of senior high
school in Purwokerto. The study was conducted in April
2021. In this study, the learning device was tested on
students in 2 stages. The first stage is a modeling activity
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with the researcher as a teacher and the second stage is
an implementation activity with a physics subject
teacher as a teacher. The subjects used in this study were
2 classes. Modeling activities are carried out using class
X Science 1 and for implementation activities using class
X Science 2. This study collects data using instruments
in the form of expert validation sheets, student response
sheets, and diagnostic test sheets to determine the
effectiveness of e-books in reducing students'
misconceptions.

To find out whether the developed e-book is
suitable for use in the learning process or still needs to
be revised, an analysis is carried out. The feasibility of
the e-book was analyzed using the Equation 1.

72 W

Where X is the average score, £X is the number of scores,
and 7 is the number of people who rate. This equation is
also used to determine the practicality of e-books based
on the response of learners. Furthermore, the average
score is compared based on the feasibility assessment
criteria in Table 1.

Table 1. Feasibility Assessment Criteria

Scale Range Criteria
X=Xi+1.8 SBi Very Good
Xi+0.6 SBi< X< Xi+1.8SBi Good
Xi-0.6 SBi < X< Xi+0.6 SBi Enough
1.6 < X< Xi-0.6 SBi Less
X<Xi-1.8SBi Very Less

E-diagnostic tests are used as pretests and posttests
using the Certainty of Response Index (CRI). By using
CRI, the level of confidence of students in answering
each question can be known. So that CRI can detect
between students who experience misconceptions and
don't know the concept (Muna, 2016). CRI criteria can be
seen in Table 2.

Table 2. CRI Criteria

CRI Criteria
5 Certain
4 Almost Certain
3 Sure
2 Not Sure
1 Almost Guess
0 Totally Guessed Answer

Based on student answers and CRI criteria, the
student's conception profile can be analyzed using Table
3.

Table 3. Conception Profile Based on CRI and Student
Answers

Conception Profile Student Answers CRI
Understand Right >2
Don’t Understand Right/False <3
Misconception False >2
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The effectiveness of e-books can be analyzed using
N-gain with Equations 2.

. Posttest Score-Pretest Score

2

Ideal Score-Pretest Score @
Where <g> is the decrease in students' misconceptions.
Furthemore, the N-gain value is used to determine the

effectiveness criteria of the e-book, which is shown in the
Table 4.

Table 4. N-Gain Criteria

Interval Criteria
<g>>07 High
03<<¢><07 Medium
<g><03 Low

Result and Discussion

The development of e-books is carried out with the
aim of reducing misconceptions that occur in students.
The material used in this research is simple harmonic
motion. Simple harmonic motion material explains
concepts that are often found in everyday life. So that the
e-book can be developed by providing examples of
simple harmonic motion concepts that are easy to find in
daily activities. The e-book also invites students to
actively demonstrate with simple materials as can be
seen in Figure 1.

WHAT IS HARMONIC

MOTION 177

Let's try to tie a ball to a string. You
take the end of the rope where there
is no ball so that the ball hangs below.
Just swing the ball and see what
happens!

The ball moves back and forth, right?
If an object moves back and forth
about a certain point, the motion is

called harmonic motion.

Figure 1. Interactive Physics E-Book on Simple Harmonic
Motion Material

Providing examples of the application of the
concept of simple harmonic motion in the e-book is
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expected to make it easier for students to understand the
concept of simple harmonic motion. Using analogies
effectively makes it easier for students to understand
abstract concepts better (Korganci et al., 2015). In
addition, the e-book is also equipped with moving
animations It aims to attract the interest of students to
take part in learning using e-books. The image in Figure.
1is an example of moving animation presented in this e-
book.

Validation by experts needs to be done on e-book
that has been designed so the contents that appear in the
e-book are in accordance with the theory and do not
cause misconceptions. The evaluation of the feasibility of
the e-book is carried out based on the media format and
material in the e-book. E-book validated by 3 experts.
The results of the e-book feasibility assessment can be
seen in Table 5.

Table 5. Validation Analysis Results

Aspect Score Criteria
Media 3.67 Very Good
Material 3.83 Very Good
Mean 3.75 Very Good

The results obtained from 3 experts indicate that the
learning media in the form of e-books that have been
developed are classified as very good so that e-books are
feasible to be used as a source of learning physics on
simple harmonic motion material. Revision of e-book is
done first based on comments and inputs provided by
experts before the e-book is used for research.

E-books are tested to determine the effectiveness
and practicality in their use. The e-book trial was
conducted 2 times in 2 different classes. The first class is
modelling classes conducted with the teacher is a
researcher. The second class is the implementation class
is done with the teacher is a physics teacher who does
teach in the class.

Modelling activities are carried out online through
google meet. During the learning activities, the model
teacher has followed the learning steps sequentially by
adjusting the lesson plans prepared by the researchers
before the learning activities. At the beginning of the
activity, students were asked to fill out an e-diagnostic
test via the link provided. Students are also asked to
download an e-book application. Furthermore, the
model teacher explains the simple harmonic motion
material to students with the help of the e-book that has
been provided. At the end of the lesson, students are
asked to fill in the e-diagnostic on a different link. The
results of the analysis of diagnostic tests based on the
mapping of misconceptions, misunderstandings, and
understandings of students in the modelling class can be
seen in Figure 2.
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Figure 2. Results of the Diagnostic Test Analysis of Modeling
Class Students

Diagnostic test show that the percentage of students
who had misconceptions and did not understand
decreases after the implementation of learning
innovations in the modelling class. The number of
students with misconceptions decreased by a percentage
of 9.00% and the number of students who did not
understand decreased by a percentage of 18.00%.
Meanwhile, the number of students who understand
increased by a percentage of 27.00%.

The average score obtained by students also
increased after learning was carried out, it can be seen in
Figure 3. The average score obtained by students before
learning was 1.90. While the average score obtained by
students after the implementation of learning is 5.43.

10.00

9.00 4
8.00 4
7.00 4
6.00 4
5.00 A
4.00 1
3.00
2.00 1
1.00 1 -
0.00 4

Pretest

Average Score

Postest

Figure 3. The Average Score of Students in the Modeling
Class

Implementation activities are carried out after
modelling activities. The learning steps taken in the
implementation of implementation activities are the
same as the implementation of modelling activities. The
results of the analysis of students' diagnostic tests in the
implementation class can be seen in Figure 4.
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Figure 4. Results of the Diagnostic Test Analysis
Implementation Class Students

The results of the diagnostic test analysis showed
that the percentage of students who had misconceptions
and students who did not understand decreased after
learning was carried out in the implementation class.
The percentage of students with misconceptions
decreased by 11.00%. The percentage of students who do
not understand also decreased by 36.00%. Meanwhile,
the number of students who understand has increased
by a percentage of 48.00%.

An increase also occurred in the average score
obtained by students after learning was carried out, it
can be seen in Fig. 5. The average score obtained by
students before the implementation of learning is 3.00.
While the average score of students after learning is 7.50.

10.00
9.00
8.00
7.00
6.00
5.00
4.00
3.00

2.00
1.00
0.00

Pretest

Average Score

Postest

Figure 5. The Average Score of Students in the
Implementation Class

Based on the average pretest and posttest scores of
the modeling class and the implementation class, the N-
Gain value can be analyzed to determine the increase in
student scores before and before being given learning
treatment using e-books. The results of the N-gain
calculation show that e-books can increase student
scores in the medium criteria, which can be seen in Table
6.

Table 6. N-gain Analysis Results

Class Pretest  Posttest N— Criteria
Score Score  Gain

Modelling 1.90 5.43 044 Medium

Implementation 3.00 7.50 0.64 Medium
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Students were asked to provide their responses
regarding the e-book to find out the practicality of e-
books that had been developed. The results of the
student response analysis can be seen in Table 7. Based
on the analysis of learners' responses both on modeling
and implementation classes show that interactive
physics e-books are very good used for learning.

Table 7. Results of Student Response Analysis

Aspect Modelling Class Imp Iegsgatlon
Score Criteria Score Criteria
Media 3.63  Very Good 3.56 Very Good
Material 3.74  Very Good 3.52  Very Good
Mean 3.68 Very Good 3.54 Very Good
Conclusion

Based on the results of research in the form of
learning innovations, it can be concluded that: (1)
Learning media in the form of e-books have been
developed to reduce student misconceptions. The e-
book has been validated by 3 experts and obtained very
good results so that the e-book is suitable for use in
learning activities. (2) There is a reduction in students'
misconceptions in the modeling and implementation
class. The biggest reduction occurred in the
implementation class, which was 11.00%, while in the
modeling class it was 9.00%. The e-book used succeeded
in increasing students' understanding by 18.00% in the
modeling class and 48.00% in the implementation class.
The effectiveness of e-books in increase student scores
belongs to the medium criteria in all classes. The results
of this study show that e-books can reduce students'
misconceptions. (3) The practicality of e-books in both
modeling and implementation classes is very good.
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