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Abstract

The conduct of the present study is encouraged by the needs to afford the teaching materials in the form of
electronic learning module or e-module that can be combined with the problem-based learning approach in
order to expand the students’ insights in and draw the students’ interest toward Mathematics. These needs
should be afforded because the present teaching materials used in the learning process are still conventional
and, consequently, the students become easily bored. Departing from this elaboration, the objective of the
present study is to develop the teaching materials, especially in the subject “Simple Planes” in the Third
Grade, and to measure the validity, the practicality, and the effectiveness of the media that have been develop-
ed. In conducting the study, the ADDIE model, standing for Analysis, Design, Development, Implementa-
tion, and Evaluation, had been adopted and the data were gathered by means of validation sheet and response
questionnaire. After the data had been gathered, the data were analysed by using the qualitative and the quan-
titative data analysis technique. The results of the study show that the problem-based learning (PBL)-based
Mathematics e-module for the theme “Simple Planes” using the Kvisfot Flippbook Maker that has been
developed is already valid with the mean score 85.82%. At the same time, the results of the response category
show that the problem-based learning (PBL)-based Mathematics e-module for the theme “Simple Planes”
using the KVISFOT Flipbook Maker that has been developed is already good with the mean score 3.78.
Furthermore, the mean score from the effectiveness test using the evaluation test for the Third-Grade students
is 90.47. Therefore, it can be concluded that the e-module is able to improve the students’ learning motivation
so that the learning process can proceed fluently.
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Introduction

The use of the technology in the present era has been expanding to the domain of education. The
increasing global demand requires education to always adjust itself to the technological development in
order to improve the education and the statement is mainly related to the use of the technology for the
domain of education especially in the educational process (Budiman, 2017). Through education, the pre-
sent era is expected to shape new individuals with the competence in their respective domain so that
there will be alignment between the knowledge and the technology (Safitri, 2017; Setiawan et al., 2019).
At the same time, the development of technology can also be benefitted for the learning process in the
elementary school degree such as the learning process of Mathematics. The learning process in Mathe-
matics is able to improve the students’ capacity in performing logical, analytical, systematic, critical,
and creative thinking with good cooperation capability (Haeruman et al., 2017). However, the students
still encounter the difficulties in learning Mathematics. Specific to the context of the elementary school
degree, the students still deal with so many difficulties because they are in the pre-operational concrete
thinking stage. In the pre-operational concrete thinking stage, the students still need to be provided with
the learning materials that support the learning process in order to facilitate their understanding because
the students’ thinking skills are still related to the concrete matter; therefore, the students will have
difficulties when they are asked to draw complex conclusions (Suwardi et al., 2016). In order to over-
come these difficulties, the appropriate learning materials are of high necessity and these learning
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materials can be developed by using the well-designed lesson plans so that the learning objectives can
be achieved well (Irma et al., 2019). The use of technology-based teaching materials can facilitate the
delivery of the learning process and can also make the overall learning process interesting. This idea is
very important to pursue because the use of textbook in a classroom can be very boring for the students
because of the absence of the interactive teaching materials that can improve the students’ learning
enthusiasm (Divayana et al., 2019). For the teachers, the use of such learning materials in the teaching-
learning activities offer another advantage such as being the reference in the delivery of the learning
materials (Hutama, 2016). In addition, these teaching materials can also be implemented in the mathe-
matical learning process, which has been considered still being complex. In order to draw more interest
from the students, the mathematical learning materials can be designed by using the electronic media.

Based on the results of the field study, the teaching materials that have been used in the learning
process, especially in the learning process of Mathematics, are the printed textbooks namely the student
book, the teacher book, and the student worksheet that contains learning materials and test items. The
weakness of these printed textbooks is that the textbooks are only available in hardcopies and, therefore,
these textbooks cannot be benefitted electronically and demands huge amount of papers within the
manufacture, which can be very detrimental for the environment (Anwas, 2014). In addition, the learning
materials and the test items in these textbooks lack of the development toward the students’ critical
thinking skills and even toward the process of understanding the learning materials. Moreover, the
learning materials that have been presented are less associated to the daily life context of the students.
As a result, Mathematics tend to be boring and difficult to understand. The situation becomes worse
because the language and the illustration that have been used are not communicative and interactive and,
consequently, the message of the learning materials are less grasped by the students. Under such
conditions of learning materials, the use of these textbooks demand supplementary teaching materials
in order to achieve the student competencies (Supriadi, 2015). On the contrary, the results of the field
study also show that the students from the Third Grade have been supplied with the LCD and the sound
system as part of their learning materials. Looking at these findings, it is suggested that the learning
process of Mathematics should benefit the display tools that are able to put the abstract matters into
concrete (Suwardi et al., 2016). Then, in order to overcome the problems that have been found, interest-
ing learning materials should be developed in the form of electronic-based learning module. The learn-
ing process by using the electronic-based learning module certainly displays the higher value in
comparison to the ordinary textbooks (Supriadi, 2015).

In order to adjust to the electronical development, teachers should prepare learning sources and
learning media that suit into the students’ interest so that the students can focus their attention to the
learning process and, at the same time, the teachers can diminish the sense of boredom among the stu-
dents (Sriwahyuni et al., 2019). Therefore, the development of the printed module should be combined
with the development of the electronic media popularly known as e-module (Munthe et al., 2019). E-
module is one of the learning materials that have been systematically designed based on the governing
curriculum, packaged in a certain unit of time, and displayed and run over the gadget such as Android-
based smartphone, computer, and notebook PC or laptop (Santosa et al., 2017). The use of e-module as
the materials in the learning process can improve the students’ creativity and critical thinking skills and
also create the active, effective, innovative, and enjoyable classroom (Winatha & Abubakar, 2018).
Within the e-module, the students are able to understand the learning materials and solve the problems
through enjoyable ways.

With regards to the above explanation, Geometry is one of the branches in Mathematics that deals
with the shape of a plane and a room (Nur’aini et al., 2017). Then, one of the aspects that have been
studied by this branch is the simple planes. The simple planes will be easier to study if the materials are
associated with the context of the students’ daily life which have been designed interestingly so that the
students will not be bored. Simple planes, or planes in general, are one of the learning materials that
should be mastered by the Third-Grade students. Planes refer to the illustration of the concrete objects
in the daily life; consequently, the discussions of these planes are not apart from the important examples
(Rohman et al., 2017). Thus, the materials in the e-module should be designed as interesting as possible
by adding the illustrations that catch the students’ attention and the test items that exercise the students’
critical thinking skills. Therefore, the design of the e-module demands the assistance from an application
that is able to modify the typical module into the electronic module. In this case, designing such e-
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module is easy because the design activities have been supported by numerous e-module generator
applications.

One of the software that can be used for generating the e-module is the Kvisoft Flipbook Maker.
Kvisoft Flipbook Maker is used as the application for generating the Mathematics e-module. The
generation of Mathematics e-module using this software is easy and even interesting. Through this
application, it is certainly possible to design an interesting Mathematics e-module for the materials of
“Simple Planes” that will be used among the Third-Grade students. At the same time, the Kvisoft Flip-
book Maker offers many advantages and one of these advantages is that the Kvisoft Flipbook Maker
can be accessed through smartphone or tablet (Darmaji et al., 2019). As a result, the use of the e-module
can be interesting for the students since the e-module can be accessed anywhere and at any time (Linda
et al., 2018). However, in order to support the learning process, the good e-module is the one that should
be combined with the appropriate learning approach or method that suit the needs of the students.

One of the approaches that can be used in designing the Mathematics e-module is the problem-
based learning (PBL). Problem-based learning (PBL) is one of the constructivism learning theories that
facilitate the students to actively solve problems in their learning process (Handayani, 2018). In addition,
(Fathurrohman, 2015) states that the problem-based learning (PBL) is an approach that benefits the ill-
structured and open-ended actual (authentic) problem from the context of the daily life in order to
develop the students’ skills for solving the problems that have been given and, specifically, to make
students think quickly or critically (Purnomo et al., 2019). The use of PBL can make the students to
understand the learning materials better and to attain longer retention in comparison to any other method.
By using PBL, the teachers are able to make students discover the learning problems independently and
continuously. At the same time, through the use of the PBL, the students are expected to be more
impressed with the learning process and to find solutions from the given problems (Qudwatullathifah et
al., 2019). However, the involvement of the teachers in designing the activities, in keeping the students
motivated, and in encouraging the students to take participation in the learning sessions is a challenging
task within the implementation of the e-module (Joshi et al., 2020). With regards to the statement, the
use of the e-module in the study provides in-depth concept understanding on the cognitive, affective,
and psychomotor aspects, which can develop the students’ critical thinking and problem-solving skills
(Jaenudin et al., 2017).

There are previous studies that have developed the PBL-based learning materials and student
worksheets with the combination of mind-mapping for the materials of “Fraction” among the elementary
school students; the learning materials and student worksheets are very practical and helpful for both
the teachers and the students with easiness of use as the main characteristic (Widialistuti, 2018). In
relation to the statement, the use of the ethno-constructivism electronic module with Kvisoft Flipbook
Maker in the learning process can be considered fit for use in the learning process of the elementary
school (Anandari et al., 2019). The Geometry e-module was previously developed by using the inquiry
approach (Suastika & Wahyuningtyas, 2020). Furthermore, in the previous studies the problem-based
learning should be developed with an e-module that benefits other approaches and application. There-
fore, as a response to the statement, in the present study the Mathematics e-module for the theme “Sim-
ple Planes” will be developed based on the problem-based learning with Kvisoft Flipbook Maker for the
Third-Grade students.

Method

The study was a research and development initiative using the ADDIE Model. The ADDIE
development model is a learning design model that has been based on an effective and efficient approach
and interactive process; in this model, the evaluation at the end of a stage will deliver to the following
stage (Sari et al., 2019). The ADDIE model consists of flexible procedures that assist a researcher in
establishing an effective study and these procedures are summarized in the following five stage: (1)
Analysis; (2) Design; (3) Development; (4) Implementation; and (5) Evaluation (Nadiyah & Faaizah,
2015).

In Analysis, the procedures that should be performed were: (1) analyzing the materials; (2) analys-
ing the learning materials; and (3) analysing the students’ characteristics. Then, in Design the researcher
should design the e-module of Mathematics that would be developed. Next, in Development the
researcher should develop the design of the Mathematics e-module. The Mathematics e-module was
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validated in order to identify the product fitness especially in relation to the implementation of the
problem-based learning in the Mathematics e-module. The validity test was performed by consulting
the PBL-based Mathematics e-module to the learning material expert and the material expert using the
validation sheet. Furthermore, in Implementation the Mathematics e-module was implemented in order
to identify the influence of the e-module on the learning quality by means of fitness test (Widyastuti &
Susiana, 2019). Eventually, in Evaluation the researcher should revise the product based on the results
of the fitness test, the practicality test, and the effectiveness test so that the product might be implement-
ed in the learning process. It was very important to evaluate every stage that had been performed in
order to ensure that the learning objectives had been achieved by using the design and the materials for
meeting the students’ needs (Aldoobie, 2015).

In conducting the data analysis, the data analysis technique that had been implemented was the
qualitative and quantitative data analysis. The descriptive qualitative data analysis was attained from the
feedback or the suggestion provided by the experts, while the quantitative data analysis was attained
from the completion of the questionnaire that contained the questions related to the PBL-based Mathe-
matics e-module under the materials “Simple Planes” by the validators and the respondents. Last but
not the least, the instruments that had been implemented in the study were the e-module validation sheet,
the material validation sheet, the teacher questionnaire, the student questionnaire, and the student
evaluation sheet.

The Mathematics E-Module for the Theme “Simple Planes” Using the Kvisoft Flipbook Maker
Application
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Figure 1. The layout of the Kvisoft Flipbook Maker 4.0 application

The PBL-based Mathematics e-module for the theme “Simple Planes” was developed by using
the Kvisoft Flipbook Maker 4.0 application. The Kvisoft Flipbook Maker itself is an application for
designing e-book, e-module, e-paper, and e-magazine. This application is not only able to insert texts
but also pictures, graphics, sounds, links, and even videos to the worksheet (Hidayatulloh, 2017). Then,
the application is used in order to convert the module from the PDF-based files into the electronic
module or e-module-based files. The Kvisoft Flipbook Maker application is also easy to use and has
many interesting features. In this application, the researcher was able to add pictures, animations, and
other features into the e-module so that the students could choose their answers and knew whether their
answers were wrong or right. The learning process by use of Kvisfot Flipbook Maker application could
be considered as an innovation in the domain of learning materials and this application, therefore, was
able to influence the learning process significantly in independently expanding the students’ understand-
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ing toward the concept and the learning (Mulyaningsih & Saraswati, 2017). The use of the e-module
application was added by animations and additional pictures that had been adjusted to the learning
process so that the students’ attention could be grasped and thus the students could be more active in
paying attention to the learning process. The PBL-based Mathematics e-module for the theme “Simple
Planes” using the Kvisoft Flipbook Maker could be accessed through the following link:
https://bit.ly/Emodul PBL.

Results and Discussions

The development of the PBL-based Mathematics e-module for the theme “Simple Planes” using
the Kvisoft Flipbook Maker with the ADDIE model consists of 5 stages namely: (1) Analysis; (2)
Design; (3) Development; (4) Implementation; and (5) Evaluation (Pribadi, 2016). The stage of Analysis
consists of the analysis toward the potentials and the problems that the school has (Safitri, 2017). From
the results of the analysis toward the learning materials in the school, it is found that the learning material
development in the form of e-module is necessary since the existing learning media has been insufficient
(Sudarma et al., 2017). The materials that have been analysed are the materials of Mathematics that have
been taught under the 2013 Curriculum. In addition, the students’ characteristics are also analysed and
the analysis, in this regard, includes the students’ habits in the mathematical learning process. Then, the
stage of Design contains the design of the learning materials that are necessary for the product
manufacture (Safitri, 2017). The design of the PBL-based Mathematics e-module for the theme “Simple
Planes” using the Kvisoft Flipbook Maker is presented in Table 1.

Table 1. The Design of the E-Module

Information Development
S Sage T T

Orienting the students toward the problems (Let’s
Observe!)

m dinding, lemari, fukisan,
dan sebagainya. Perabotan-perabotan it mempuryai
berbagai macam Gentuk, Meja berbentul, persegi panjang,
lukisan Gerbentuk persegi panjang. Dapatfah Kamu
menyebutkan bentuk benda-benda yang lain >

PBL Stage 2
Organizing the students to learn (Let’s Try!)

Cermatilah cerita dibawah ini !

Suatu hari Nana sedangmembeli jam dinding baru
dengan ibunya dipasar karena jam dinding Nana
ferjatuh dan pecah sehingga tidak bisa digunakan
lagi. Jam dinding Nana seperti gambar dibawah

Coba perhatikan dan dinding Nana! Berbentuk
apakah jam dinding Nana ? Jam dinding Nana
menmiliki bingkai yang mengelilinginya. Bingkai
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PBL Stage 3
Guiding both the individual and the communal inquiry
(Let’s Discuss!)

Gambar1 | Gambar 2 Gambar 3
Ibu baru saja belanja kepasar membeli lukisan
dinding, jejanan pasar, dan meja belajar untuk
Ani, Perhatikan ketiga gambar diatas dan tuliskan

perbedaan dari sisi dan sudut yang dimiliki,

PBL Stage 4
Developing and Delivering Data (Let’s Share!)

Setelah iri-ciri dari masing-masing
bangun datar coba kerjakanlah soal dibawah ini
dengan cara menulis nama bangun datar beserta

warnanya !

Perhatikan bangun-bangun di bawah ini.

.. -
PBL Stage 5 . 1
Analysing and Evaluating the Problem-Solving Process ... ...
(Let’s Draw Conclusions!) S — ;

Soal evaluasi T

1. Keempat pojoknya berbnetuk siku-siku dan
keempat sisinya sama panjang adalah sifat
[T TV,

a. persegi panjang

b. persegi

c. setitiga siku-siku
d. segitiga sama sisi

. [

Nama bangun diatas adalah ..................ue.
a. persegi panjang

b. persegi

c. setitiga siku-siku

d. segitiga sama sisi
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Based on the data in Table 1, it is clear that the Mathematics e-module for the theme “Simple
Planes” has been designed with adjustment to the PBL and the sequence in the e-module is as follows:
(1) Beginning the learning process from a problem; (2) Ensuring that the problem that has been presented
is relevant to the actual context; (3) Organizing the learning process around the problems; (4) Delivering
the total responsibility to the persons in the learning process; (5) Assigning the small groups; and (6)
Improving the students’ skills (Fathurrohman, 2015). Within the implementation of the PBL, the stu-
dents will be directly involved in looking for the solutions to the problem that the teacher has presented
and the teacher will only serve as a facilitator (Rahmadani & Anugraheni, 2017).

Next, the stage of Development elaborates the product manufacture in accordance with the design
that has been defined and the product development by attaining the product validation from the experts
(Safitri, 2017). The objective of validating the learning materials is to attain the assessment and the
suggestion from the team of validators. The validation is performed until the product that has been deve-
loped can be considered valid (Linda et al., 2018). Based on the fitness test that the validators, namely
the learning materials expert and the material expert, the results of the product fitness are as follows.

Table 2. Results of Assessment from the Teacher Questionnaire and the Student Questionnaire

Validator Scores that Had been Attained
Learning Materials Expert 86.98%
Materials Expert 84.66%
Mean Score 85.82%

From the assessment results in Table 2, the mean score that all validators have provided is 85.82%
with the category “Fit” (Sugiyono, 2017). The learning process using the PBL-based Mathematics e-
module for the theme “Simple Planes” is considered fit for implementation in the mathematical learning
process of the Third-Grade students. In sum, based on the results of the validation test and the above
elaboration, it can be asserted that the PBL-based Mathematics e-module for the theme “Simple Planes”
using the Kvisoft Flipbook Maker is valid or fit for implementation.

Furthermore, the stage of Implementation aims at implementing the learning program using the
product that has been developed (Safitri, 2017). The e-module is implemented in the learning process
by assigning the e-module to four big groups each of which consists of 8 students. Then, in this stage
both the teachers and the students are provided with a questionnaire in order to measure the level of the
e-module effectiveness. The results of the practicality test for the PBL-based Mathematics e-module for
the theme “Simple Planes” using the Kvisoft Flipbook Maker are attained by distributing the question-
naire to the respondents. The complete results of the practicality test are presented in Table 3.

Table 3. Results of Teacher Questionnaire and Student Questionnaire

Respondents Scores that Had been Attained
Teacher 3.74
Student 3.83

Mean Score 3.78

The mean score from both the teacher questionnaire and the student questionnaire show that the
PBL-based Mathematics e-module for the theme “Simple Planes” is 3.78 with the category “Good.”
Consequently, it can be asserted that the PBL-based Mathematics e-module for the theme “Simple
Planes” is practical in terms of learning materials.

In order to identify the effectiveness of the PBL-based Mathematics e-module that has been
developed for the theme “Simple Planes,” the researchers should analyse the learning test results of the
students. The students will be considered “Passed” if the results of their learning test have met or exceed-
ed the passing grade criterion, which is adjusted to the existing passing grade namely >70.00. The mean
score of the test results that have been attained after the PBL-based Mathematics e-module for the theme
“Simple Planes” is 90.47. As a result, the effectiveness of the PBL-based Mathematics e-module for the
theme “Simple Planes” belongs to the “Good” category. Therefore, departing from the above elabora-
tion, it can be considered that the PBL-based Mathematics e-module for the theme “Simple Planes”
using the Kvisoft Flipbook Maker is fit, practical, and effective for implementation in the learning
process of the Third-Grade students.
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Eventually, the stage of Evaluation contains the evaluation toward the e-module that has been
developed (Sudarma et al., 2017). In this stage, there are revisions toward the PBL-based Mathematics
e-module that has been developed and implemented for the theme “Simple Planes” based on the results
of the validation test, the teacher questionnaire, and the student questionnaire. In this stage, the
evaluation is performed by checking the conformity of all aspects within the e-module with reference to
the results of the quantitative data analysis and the suggestions provided in both questionnaires (Sudarma
et al., 2017). However, since the e-module has met all of the assigned criteria, further revisions are not
necessary to pursue. The PBL-based Mathematics e-module for the theme “Simple Planes” using the
Kvisoft Flipbook Maker can be accessed through the following link: https://bit.ly/Emodul PBL.

Based on the results of the analysis toward the criteria of the learning e-module that have been
met, it can be concluded that the PBL-based Mathematics e-module for the theme “Simple Planes” have
already met the three test criteria for a learning e-module namely: (1) fit; (2) practical; and (3) effective.
Therefore, the PBL-based Mathematics e-module for the theme “Simple Planes” can be used as a supple-
mentation learning material for the teaching-learning process.

Conclusions

Based on the results of the learning materials development that has been performed, it can be
concluded that the PBL-based Mathematics e-module for the theme “Simple Planes” are valid for imple-
mentation. The validity is proven by the validators, consisting of the learning materials expert and the
material expert, with their mean score 85.82%. Therefore, the validity of the e-module that has been
developed belongs to the “Good” category. In addition, the mean score of the practicality test for the e-
module that has been developed is 3.78 with the “Good” category. Furthermore, the results of the
effectiveness test for the e-module that has been developed is 90.47 with the “Good” category because
the mean score of the students’ test results already pass the minimum criteria or higher than 70.00.

It is expected that the PBL-based Mathematics e-module for the theme “Simple Planes” using the
Kvisoft Flipbook can serve as alternative learning materials. In addition, it is also expected that the PBL-
based Mathematics e-module for the theme “Simple Planes” can facilitate the teachers in increasing the
students’ interest when they learn Mathematics, provide new insights to the students, and serve as the
source of references for the sustainable study.
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