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ABSTRACT

This pilot paper aimed to develop a kvisoft flipbook maker-based e-module Physics for global warming
symptomatic material as a physics supplementary teaching material for the eleventh-grade student. The research
adopted the model of 4D development stood for Define, Design, Develop, and Disseminate. The subjects of this
study were 31 students of Mathematics and Science of Senior High School of 1 PAKEM. The research instruments
employed were preliminary study questionnaires, material expert validation survey form, media expert validation
survey form. The methods of data collection employed were validation, observation, pretest, posttest, and study of
documentation. Data Analyzing Technique utilized was the Sign Test. The results of the paper showed that 1) the
KFM-based Physics e-module developed belonged to a valid category and was worth to use. 2) Understanding
students' concepts during learning activities has increased significantly.
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1. INTRODUCTION

Generally, the concept of understanding skill
becomes a critical factor in learning. Students can
develop their skills by understanding the concept of
each subject matter [1]. Physics is one of the fields of
science that requires good conceptual understanding
and trains learners to think constructively,
analytically, logically, and systematically [2].
Learning physics is considered difficult due to
learning-oriented on various representations that are
still abstract [3]. Understanding the concept of
incorrect abstract material is able to lead to
misconceptions among students, making teachers
often have difficulty conveying abstract materials [4].

Besides, the advancement of science and
technology is a challenge for teachers in presenting
teaching materials during the learning process.
Teachers are expected to be able to integrate
technology into the learning process. This is by the era
of industry revolution 4.0 which is more prioritizes IT-
based information [5] Learning resources should be

made interesting and can be applied to technology to
help teachers in generating the students' interest in
reading, so students can easily understand the concepts
they learned [6]. Teaching materials that were
originally printed can be developed in digital form or
better known as electronic modules (E-modules).

Furthermore, modules can act as supplementary,
complementary, and substitution [7]. Currently, the
module is still verbal or textual, which makes students
not interested in reading it. For students to read and
understand it, it is necessary to develop modules with
drawings and illustrations. E-modules are examples of
learning resources and media that facilitate self-
learning and technology-based learning [8]. The e-
module learning process makes students no longer
dependent on teachers as the only source of
information [9]. The implementation of e-modules in
learning can condition activities in the classroom more
planned activities in class, self-contained, complete,
and the results are obvious [10]. The e-modules has
several advantages compared to the print module, such
as being more interactive, able to load images, videos,
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and animations, and can be used anywhere and
anytime, making it more practical to carry anywhere.

As known, the e-module is a combination of print
media and computers, so that electronic modules can
present an attractive  appearance, complete
information, and has a high level of interactivity. [11].
The creative design of multimedia-based learning
media is done using open-source software, for
example, Kvisoft Flipbook Maker (KFM), which is
used to make teaching materials into electronic books,
electronic flipbooks [12]. Using the KFM as a learning
medium is expected to create fun learning, increase
interest in learning, motivate to encourage learning,
and have a psychological impact on students. [13].

KFM is a software designed to convert PDF files
to digital. This software transforms the appearance of
PDF files into more interesting such a book in digital
form [14]. KFM is not fixated only on writings but can
include motion, video, and audio animation which can
make interactive learning so that learning did not
become monotonous. KFM turns books or other
teaching materials into digital electronic books in the
form of flipbooks [13]. To build e-module using KFM
is simpler be able accessed online or offline.

Physics lessons are considered elusive because
many abstract formulas and physicist phenomena are
difficult to understand. Learning like this is less
interactive and fun for students. Students are less
actively involved in the learning process. Students'
self-potential cannot be developed if the learner is
inactive in learning. The activeness can be achieved by
using teaching materials that are innovative, varied,
interesting, contextual, and in accordance with the
level of needs of students. The flipbook application
can be accessed by gadgets and laptops, making this
application a recommendation to be developed.
Additionally, as a tool in learning activities, flipbooks
can also give changes to students such as improving
learning outcomes, motivation, and attitude of
students [15].

This paper will discuss the issue of development in
the form of physics teaching materials integrated with
e-models based on KFM to improve understanding of
student concepts. Physics an e-module that can be
studied anywhere and anytime is expected to facilitate
student learning.

2. RESEARCH METHOD

2.1. Studies of Place and Time

The study was conducted in May 2020 at Senior
High School of 1 PAKEM, Yogyakarta. This research
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was conducted in the 2019/2020 school year, class XI
semester 2.

2.2. Participant

The subject of this study was students of the
eleventh grade in Mathematics and Science (MIPA) 1
at Senior High School of 1 PAKEM. The research was
conducted in one class namely XI MIPA 1 as an
experimental class numbered 31 people.

2.3. Instrument

Research instruments are carried out through the
evaluation process by experts and physics lecturers.
Instruments are evaluated in terms of materials and
language. Another aspect tested is its feasibility.
Instrument tests are conducted to obtain empirical
validity and reliability tests.

2.4. Studies Procedure

The study was research development. The model
to develop was used as 4-D models comprising of
Define, Design, Develop, and Disseminate which
include the defining, planning, developing, and
deploying stage. The Design stage was to find the
problems in learning [16]. This stage consisted of an
analysis of students' needs based on student
characteristics, analysis of the subject matter, and
curriculum. The stage of planning was to make a draft
E-module on symptom material and global warming.
While the development stage was to result in the
KFM-based Physics E-modules. The presentation of
abstract material will be easier to understand using
KFM. Assessment of research results conducted
before and after learning aimed to find out the
differences in learning in the experiment group. E-
module developed effectively after being able to
improve students' learning outcomes. The deployment
stage for the deployment of E-module Physics based
on KFM is widespread.

2.5. Analysing Data

Data obtained through research instruments is
analyzed using SPSS. Analysis with SPSS was an
obligation to ensure that distributed data was normal
and homogeneous. Descriptive data obtained from
validators used to determine the validity and reliability
of research instruments. The V' Aiken equation was
employed to make sure the validity of the research
instruments. Analysis of the validity of research
instruments was measured by calculating the score of
each aspect of the assessment with the formula:
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s = r-ly, 1, is the lowest validity rating, c is the highest
validity rating, and r» is the score given by the
validator. The validity level of the e-module
developed using the assessment qualification criteria
based on Table 1 [17].

Table 1. The criteria of validity

Validity Result Validity Criteria |
08 <V<1 Very Adequate
06<V<08 Adequate

04 <V <06 Less Adequate
02<V<04 Inadequate

The next step of instrument reliability to evaluate
the developed product is determined using kappa
Cohen analysis. The learning device product
feasibility analysis is done by calculating the average
score of each aspect using the following formula [4].

with X is the average score of each indicator, n was the
number of raters, and Xx was the total score of each
indicator. The assessment criteria for KFM-based
physics e-modules are shown in Table 2.

Table 2. KFM-based physics e-module assessment
criteria

Score ‘ (@F1=Tole]yY

X> Xi+1.8sb; Very Good
Xi+0.6sbj< X < Xi+1.8sb; Good
Xi-0.6sbi< X < Xi+0.6sb; Good Enough
Xi-1.8sb;< X < X;-0.6sb;

X< X — 1.8sb; Very Less Good
X is the actual score, Xi is the average ideal score
which % (ideal maximum score + ideal minimum

Less Good

score), and SB; is the ideal standard deviation which é
(ideal maximum score — ideal minimum score).

The form of research is a pre-experimental design
with one group pretest-posttest design as shown in
Table 3.

Table 3. One group pre-test post-test design

‘ Post-test
O X O;

O was the pretest, O, was the posttest, X1 was a
class in which used the KFM-based physics e-

Pre-test Treatment
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modules. The e-modules developed were applied to
the experiment class. Data obtained from the pretest
and posttest were analyzed descriptively and
guantitatively. Each improvement in learning
achieved is determined by calculating each student's
test score. The effect of KFM-based physics e-
modules on improving the concept of learners was
analyzed with descriptive statistics and sign test using
the SPSS program. The average increase in concept
understanding could be calculated by using the
normalization of profit equations (N-Gain) [18]. The
category of N-gain provide in Table 4.

] S —-S
N — Gain = posttest pretest %x100% ©)
S . —S

max pretest
Table 4. N-gain level criteria

No Limit Category

1 g>70 High
2 30<g<70 Medium
3 g<30 Low

3. RESULTS AND DISCUSSION

The result of this research is in the form of physics
teaching materials integrated with the KFM-based e-
module. The e-module developed for global warming
material. The developed module is expected to
facilitate the learning process anywhere and anytime,
and students' understanding of concepts can improve.

This stage of research is limited by product
validation. A product that is valid and feasible to use
under the validator's assessment. Validators are
conducted by media expert lecturers, material expert
lecturers, and field practitioners. A product that is
valid and feasible to use following the validator's
assessment. The results of the V Aiken calculation
stipulate that KFM-based physics modules and
research instruments are valid. The validation levels
are shown in Table 5.

Table 5. Results of data collection instrument validity

Data
V Aiken

Coefficient

No Collection

Explanation

Instrument

Assessment of
) Very
1 learning 1
] Adequate
instruments
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2 assessment 1
Adequate
sheet

The assessment results of the KFM-based physics
e-module by media and materials experts are presented
in Table 6.

Table 6. Results of physics e-module on KFM

assessment
Assessment .
No Aspect Explanation
Result
Media Expert
: Navigation 2.82 Very Good
Learning 2.94 Very Good
media display
Material
2 Expert
. 2.96 Very Good
Learning
2.85 Very Good
competency
. 2.88 Very Good
Material
Task
Average score | 2.89 Very Good

Table 6 it showed that the rating score of media
assessments by validators experts is 2.89 with
excellent categories. The assessment results showed
that KFM-based physics e-modules are worth
implementing in learning. A display of KFM-based
physics e-modules developed on global warming
symptom materials is shown in Figure 1 and Figure 2.

GEJALA PEMANASAN
GLOBAL

Modul Ajar Mandiri Mata Pelajaran Fisika SMA Kelas XI Semester 2
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Figure 1 First page of physics e-module based on
KFM

Figure 2 Content of physics e-module based on KFM

The KFM-based physics e-module display in
Figure 1 and Figure 2 display the main view of the title
of the studied material, examples of how the
greenhouse effect occurs, and the display of cognitive
tests at the end of each learning activity.

In the development test of E-Module Physics
assisted by KFM, the understanding of the concept is
measurable for students through pretest and posttest
activities conducted at the beginning and the end of the
meeting. The students’ concept understanding
measurement data obtained aims to test the
effectiveness of the KFM-assisted Physics Module E-
Modules on global warming symptomatic materials.
Measurement results data are analyzed using
descriptive statistics. The results of the analysis of the
effectiveness of E-Module Physics in improving
students' understanding of concepts are shown in
Table 7.

Table 7. Descriptive statistics the understanding of
students’ concept

Std.

N | Min Max Mean

Deviation

Pre-test 31 | 45 78 61.94 7.456
Post-test 31 | 64 98 | 84.90 8.047
Valid N | 31

(list-wise)

The average posttest score is higher than the
average pretest value indicating an increase. Thus, it
can be concluded that students' conceptual
understanding before and after learning with the
applied innovation is different. Next the data is
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analyzed using the Sign Test. The first Sign test output
result is a frequency table (seen Table 8).

Table 8. Frequency of the understanding of students’
concepts

Post-test — Negative Differences @ 0

Pre-test Positive Differences P 30
Ties © 1
Total 31

a. Post-test < Pre-test, b. Post-test > Pre-test, c. Post-test = Pre test

Table 8 explains that the overall understanding of
the learners’ concept is improved based on the higher
posttest value of the pretest. The output results of the
Sign Test data analysis are presented in Table 9.

Table 9. Sign test statistics results

Posttest - Pretest

Z -5.295¢
Asymp. Sig. (2-tailed) .000
a. Sign Test

The result of the statistical test using Sign Test
obtained o of 0.00. Because a < 0.05 then Ho was
rejected, so there is an improved understanding of the
concept of learners after using KFM based e-module
Physics-based KFM.

Students' understanding of the concept that
increases after being given treatment using e-module
is calculated by the normalized N-Gain formula shown
in Figure 3.

67
70
60
50
40 27
30
20 7
w0 -

Low (g<30)

Percentage (%)

Medium
(30<g<70)

High
(g>70)

m N-Gain Category

Figure 3 Improved understanding of concepts using
N-Gain
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In Figure 3, it shows the understanding of the
students’ concept in particular with the eleventh grade
of MIPA 1 after using e-module Physics-based KFM
appears significantly improved. From the figure, it can
be seen that there is a correlation between
understanding the concept and the e-module Physics-
based KFM implemented.

Consequently, students can easily access e-
modules anywhere and anytime. E-modules packaged
in electronics allow students to be able to learn
independently as they can be read using a computer or
an electronic book [19]. Besides, e-modules can be
interactive involving the display of audiovisuals,
sound, movies, and so on in their use is easy to
understand, so it can be used as a good learning
medium [20].

The introduction and guidance of the KFM-based
Physics e-module must really be considered so that
during learning activities students do not experience
difficulties in using it. This can affect the development
of an optimal understanding of students' concepts.
Also, the development of KFM-assisted Physics e-
modules needs to be applied to different materials to
determine their effectiveness.

4. CONCLUSION

KFM-assisted Physics e-modules developed based
on expert assessments of media and materials are valid
and reliable to use. The learning conducted using the
e-module Physics-based KFM was able to improve
students' conceptual understanding. The effect of e-
module Physics assisted KFM with the understanding
of the concept of learners is evidenced by statistical
test results using the sign test.
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