Volume 7, Nomor 1, Juni 2023
Numerical: Jurnal Matematika dan Pendidikan Matematika

http:/ /journal.iaimnumetrolampung.ac.id/index.php/numerical
DOLhttps://doi.org/10.25217 /numerical.v7il.

Development of PDF And Video Flip-Based E-Modules to Improve
Mathematics Learning Outcomes

Helti Lygia Mampouw', Yogani Indah Pawestri’, Tri Nova Hasti Yunianta®

1.2 Universitas Kristen Satya Wacana, Salatiga, Indonesia

Correspondence: ©4 helti.mampouw(@uksw.edu

Article Info Abstract

Article History: The decline in national exam results for junior high school students in
Received: 08-04-2023 2017-2019 decreased yeatly, with achievement in 2019 of 46.46%, with
Revised: 28-06-2023 the lowest mathematics score compared to other subjects. This research
Accepted: 29-06-2023 aims to produce a valid, practical, and efficient. E-module is used to
Keywords: create an E-module system of linear equations in two variables that meet
E-module; applicable criteria. This study uses Research and Development (R&D)
Flip PDF; research using the ADDIE method, namely analysis, design,
Mathematics Learning development, implementation, and evaluation; researchers develop E-
Outcomes;

modules, a system of linear equations in two variables accessed via the
internet. E-modules that are created apply concepts in daily life or
contextually so students can easily understand The tool used in the
module is Flip pdf edition corporate. The participants of this study were
34 class VIII students of SMP N 1 Suruh for the 2021/2022 academic
year. The development of the E-module system of linear equations in
two variables gets a good response from students by getting an average
of 88% in the excellent category, practicality average is 87,5% in the
excellent category, so this E-module is feasible to use in the learning
process, the resulting impact students can understand the material with
interest and curiosity to learn. The use of E-modules must pay attention
to the weaknesses of students who need the facilities and infrastructure
to access the media E-module.

SPLDV;
Video.

INTRODUCTION

The development of digital technology that has occurred recently has encouraged people to
transform quickly in the field of digital technology. Digital transformation occurs due to changes
from manual activities to information systems to gain the efficiency and effectiveness of people's
daily activities research results [1]. Along with covid-19, technology is developing faster than ever;
this impact is seen significantly in education. Students supposed to learn at school turn to online
learning [2], [3]. Online learning makes students and teachers have to communicate using mobile
phones, laptops, and computers that have access to platforms for teaching and learning activities
such as e-learning, Google Classroom, Moodle, Rumah Belajar, and media in the form of video
conferences such as Google Meet, Zoom Meeting [4]—[7].

The student's ability to solve problems in everyday life using SPLDV. According to
Permendikbud No. 37 about KI and KD, students can explain SPLDV and solutions associated
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with contextual problems. Students can also solve issues related to the method of linear equations
of two variables. The material of SPLDV has a prerequisite in which the general form of SPLDV,
ax + by = ¢, with x and y as variables, so students need to understand and master the available
state and application in everyday life.

Students need help separating variable terms, converting story problems into mathematical
sentences, and performing operations using elimination and substitution methods [8], [5]. There
are factors of mastery and varied problems. These conditions can be overcome correctly through
[9], [10] several aspects of the module, such as material aspects, presentation, language, and
related to contextual material. The study of SPLDV material was taken because there was a
decrease in the 2017 to 2019 national mathematics exam results until 2019 reached 46.46%, a
decrease compared to other subjects.
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Figure 1. UN Results 2019

The decline in value affects learning delivery, and students only learn to use books to learn.
Books are less efficient and cannot be used flexibly, so e-modules are presented as learning media
that students use to learn flexibly.

E-Modules are used as complete teaching materials and a series of materials during learning
designed to help students achieve learning objectives, formulated in a specific and operational
manner—e-Modules as a unity of teaching materials presented as self-instruction [11]—[13]. The
e-module made consists of material discussion and questions; there are video and image features
to attract students' interest in learning SPLDV material. E-modules are modules in digital form,
consisting of text, images, or both that contain digital electronic material accompanied by
simulated questions or independent exercises from students that can and should be used in
learning [14]. The E-module that will be made consists of an E-module with discussions,
questions, and hidden buttons, and there is a video filter to attract students to learn SPLDV
material.

Contextual learning is a learning concept in which teachers present innovations by using
objects or items around the classroom, especially mathematics lessons, from research results [15],
[16] so that students gain knowledge and skills in completing tasks. Contextual learning can
develop students' ways of learning independently, linking what they already know and what is in

the community environment.
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The material of the E-Module is SPLDV which means pairs of two equivalent change
values x or y; the general form has consecutive pairs (x, j). The SPLDV method uses the
graphical solution, elimination, substitution, and combination methods on SPLDV material. This
research is to produce an E-module on the system of linear equations of two valid, practical, and
efficient variables and an E-module on learning mathematics on the material of SPLDV that
meets applicable criteria.

METHOD

This study uses the research and development (R&D) research with the ADDIE method:
analysis, design, development, implementation, and evaluation. The analysis stage is to analyze
the development of new products in the form of (models, methods, media, and teaching
materials) and the feasibility of a product. The design stage is the process of designing the
concept and the content to be displayed in the product. The development stage is the stage for
realizing the E-module made from the product design after and before the implementation stage
is feedback from the product created/developed, and the evaluation stage is feedback from
product users to make valuable revisions so that product needs are met.
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Figure 2. ADDIE Model [17]

The advantages of developing a linear equation system E-module are made with
applications in everyday life or contextual; e-modules have videos and pictutes in the student's
environment so that students understand more easily. E-modules made functioned as teaching
and learning tools. Using E-modules requires digital media so that the E-modules made can be
appropriately realized. E-Module SPLDV material is made with the help of Canva, which is used
for making E-module designs, and the flip book corporate edition is used in making access links
via the internet. Data was collected by filling out a questionnaire and implementing it in junior
high schools, with data collection instruments consisting of validation sheets, practicality sheets,
and student response questionnaires. The research subjects were intended for 34 8th-grade
students at SMP N 1 Suruh with the implementation time in the 2021/2022 year.
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RESULTS AND DISCUSSION

The E-Module development results are as follows:

1. Analysis Stage

Analysis of learning media development includes curriculum analysis, student
characteristics, and media analysis. The purpose of analyzing is to find out the development of
the product (media model, method, teaching material) and to test the feasibility of the product by
the requirements of product development. The development of a product begins with a problem
in the product. The topic of SPLDV in class VIII is intended for students struggling to
understand SPLDV material. Students' difficulty in understanding abstract story problems results
in students having difficulty understanding problems that are the application of everyday life.

The rapid development of technology has resulted in the use of electronic media, especially
in education. Books often used by students to learn in everyday life can be realized with E-
modules that can be accessed through platforms on electronic media. This can make it easier for
students to access the platform flexibly without carrying a book. E-Modules are SPLDV material
made so students can easily understand. E-modules consisting of material, questions, and exciting
discussions help increase student learning motivation and improve student learning outcomes
with learning E-modules presented with videos and images with daily life applications.

2. Design Stage

At this stage, researchers determine the elements in the E-module to be developed. When
making E-modules, researchers must pay attention to template design and material. E-modules
are used when learning takes place using a handphone or computer. E-modules with SPLDV
materials contain teaching materials, videos, and questions. E-Modules can be accessed through
Chrome and Firefox, making E-modules using the help of Canva and flip pdf corporate edition.

Display Design

The display in this media uses colors that are not too bright but neutral; this color will be
combined with bright images to become an arrangement that attracts students' interest in
learning. This design uses a combination of images of application in everyday life in the material
of SPLDV using Canva as a medium for creating designs. Uniqueness in the cover sheet, there is
an icon to move to the next sheet. This icon is at number 8 and in writing E-Modul. This cover
design uses SPLDV using objects often encountered in everyday life in Figure 2.
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Figure 2. Cover before and after SPLDV E-Module

This learning e-module consists of several parts, namely material, discussion, and questions.
The learning material explains SPLDV and its general form and solving methods. SPLDV carries
a contextual concept, so in the solution step, there is an explanation of the graph method,
elimination method, substitution method, and combined method. Because of the contextual
concept, in the method, there is an additional video in the example problem so that students can
understand clearly. In the problem section, use multiple choice and concrete images to support
student understanding, and students can access it online by opening the link provided.

The design of the material was made using Canva, the beginning of making the material
design using colors were not bright; the combination used in making this design must be by the
material. Images are used to increase student understanding, so they must be by the material was
taken, namely by using contextual models from everyday life, which are realized in the material of
SPLDV. Making E-modules previously used bright colors such as blue with a combination of
bright blue with dark blue, but changed to neutral colors. The selection of icons as support is
needed by looking for references that match the design, so the icons used as support are fruit
icons, clothes, and pencils. The use of these icons aims to make students recognize items that are
around us or that exist in everyday life. The uniqueness is that in the material sheet, there are
questions as explanations, such as real pictures and exciting icons, in the method section. This
design is applied in the word sheet table of contents, essential competencies, and material, as seen
in Figure 3.
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Figure 3. Table of contents, Materials
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The design of the question sheet is made using Canva with a brighter color combination
than the material. This color selection is adjusted to the images and questions worked on by
students; there are pictures to explain the question being asked so that students get direction in
working on the problem and provide multiple-choice answers. At the beginning of the design, the
question page was in the form of sheets of paper. There were two questions, but after being
combined, they did not match, then the design was changed to an exciting question page with
supporting icons on each question. Students will ask This question about eight items, as seen in
Figure 4. The uniqueness of the available place to upload answers via the web has been provided
with an access link.

Figure 4 Problems done by students
Video Design

Making the initial background design of the video uses the help of Canva, then displaying
the video with a supplemental application in the form of Flip Pdf Corporate Edition, which
functions to display the video so that the video can be played. This video makes this E-module
unique because it does not only contain text, but there is a complete explanation through video.
The making of the E-Module can be seen in Figure 5.
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Figure 5. Design before and after using Flip PDF Corporate
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3. Development Stage

The stage of making the E-module is adjusted to the design; when the design made using
the help of Canva has been completed, the E-module design is saved in pdf form. Then the pdf
will be applied to the Flip Pdf Corporate Edition application, which is a supporting medium to
access online using a handphone or computer, as seen in Figure 6.
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Figure 6. Presentation using Flip PDF Corporate edition

The next step is to conduct media validation for e-Modules completed in their
manufacture. Media validation is used to determine whether the E-module is suitable for use.
Media validation consists of opinions and comments from validators regarding the E-module that
has been made with consideration for revision and as evidence of the E-module being suitable
for use as research.

4. Implementation Stage

At this stage is the implementation of the media made. The E-Module SPLDV was
declared valid because it was tested for practicality by two validators. The results of the
contextual-based SPLDV practicality test can be seen in Table 1.

Table 1. Media practicality test results

Aspects Percentage Category
Preparation for use 96% Very Practical
Usage 97% Very Practical
Maintenance and storage 100% Very Practical

Average 87.5%

The average results obtained from the practicality test of the contextual-based E-module SPLDV
fall into the practical category. The percentage results show that the E-module media is practical
for students on the material of SPLDV.

5. Evaluation Stage
Evaluation is the last stage in the ADDIE development model, and this research uses the
level of media effectiveness measured by a questionnaire given to students. Based on the results
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of the value of the average questionnaire that students do, there is an increase in student learning
outcomes. So that the e-module learning media for SPLDV is effective, the average results of
LKPD can be seen in Table 2.

Table 2. Average Results of LKPD
Number of Learners  Class Class Average
34 VIII D 86

The average result obtained is 86 on a scale of 100, where students who reach the KKM are 86%,
so it can be concluded that the E-module of SPLDV can foster student learning outcomes.
The effectiveness of the E-module of SPLDV from the average student response to the
response is in Table 3.
Table 3. Student response results

Aspects Percentage Category
E-module display of SPLDV 87% Very good
Pelaksanaan E-modul SPLDV 88% Very good
Media E-module SPLDV 90% Very good
Average 88%

The average results of student responses showed 88% in the excellent category. Judging
from the assessment of questions and responses from students, it can be concluded that the E-
module of SPLDV is effective for use in the learning process.

DISCUSSION

Based on the research results through the ADDIE development method, learning media
products in the E-Modules of SPLDV are valid, practical, and effective in improving student
learning. The following is relevant to the research of [18], [19], namely developing an SPLDV
module for junior high school students in class VIII to produce a valid and practical feasible
module.

This study uses the E-Module media linear equation system. The advantages of this study
compared to existing learning media at school. Teachers use modules in learning which is in line
with [20] and [21] that there are no attractive learning media used by educators and still think
math is complicated and tedious using curriculum analysis, needs analysis, and analysis of learner
characteristics. E-modules are made for learning so that they can be accessed using the internet
so that students can learn flexibly; students can easily access them without students bringing
books to study; e-modules of linear equation systems also have some exciting filters and have
explanatory media in the form of images, videos, and practice problems. In e-modules of linear
equation systems, students experience increased learning outcomes and reduced errors in working
on problems by paying attention to module assessment aspects, including material, presentation,
language, and material linkage to the real world.

Data can be expressed in the value before the e-module from the analysis. The value after
the e module, average value before using the e module of 49%, has increased with the e module
with an average of 81%; this analysis also uses the value of student completeness before the e
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module gets an average of 22% completeness value while after using the e module the
completeness value increases with an average of 85% so that this e module can be used to

improve student learning outcomes in Table 4.

Table 4. Average before and after

Descriptions Before the existence of After the e-module
e-modules

Average Value 49% 81%

Completion Rate ~ 22% 85%

Based on the table, it can be concluded that this SPLDV e-module can improve student
learning outcomes. So that e-modules can be used as a new alternative to improve students'
achievement results. The benefits for teachers can be motivated to develop learning tools that
suit the needs of students.

Referring to the study result, developing a mathematics e-module to introduce teaching
materials with innovations in learning. E-module is one of the digital teaching materials that are
effective and efficient and prioritizes student independence because the series of activities are
arranged systematically and cleatly according to the student's situation so that it can help students
achieve learning goals. E-modules for learning mathematics are user-friendly, open-source digital
teaching materials, so they are made offline. This e-module also has many advantages. Namely, it
is more attractive, equipped with various devices to insert videos, animations, pictures, and
quizzes with feedback, which are not generally found in printed teaching materials. In addition, e-
modules can increase students' enthusiasm for learning, be participatory in understanding
mathematics material during learning activities at school, and eliminate the notion that
mathematics is complex. Current technology and information are to be used as a container that
can assist in the ongoing process of achieving goals in learning.

Development of appropriate interactive e-modules as learning media in terms of
appearance, text, images, video, and operation aspects based on product feasibility validation,
student response questionnaires, and test results. This is in line with the opinion of Hasanah [22];
learning supported by a contextual approach to learning mathematics is in harmony with existing
school regulations. Marsigit [23] also stated that learning mathematics based on a contextual
approach is in harmony with the nature of students learning mathematics. This means that the
existence of a contextual approach has provided real examples to students about mathematics
contained in everyday life. Therefore, students will more easily understand mathematical
concepts. In addition, students also get more knowledge about everyday life. As a result, this
learning e-module is appropriate for use as learning media in schools. The development of
appropriate interactive e-modules as learning media supports the results of [24] that the
development of interactive graphic design e-modules is appropriate for use and can help increase
student motivation and interest in learning. This is also in line with research conducted by
Maulana [25], which shows that the electronic assembly and computer installation modules that
have been developed are suitable for use as learning resources in the learning process. The
development of e-modules effectively increases student achievement in mathematics learning
outcomes.
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CONCLUSION AND SUGGESTION

The product produced in this study is an E-module for learning SPLDV for VIII students
of SMP N 1 SURUH. E-modules can be used when learning takes place; e-modules developed
with the help of Canva and flip pdf corporate edition can be completed properly. This research
uses the ADDIE development model, which consists of five research steps, namely analysis,
design, development, implementation, and evaluation. E-module media that has been validated
and implemented gets an average LKPD of 86% and for responses from students of 88%,
including an excellent category, an increase in the average value to 81% so that this E-module is
suitable for use in the learning process. The resulting impact is that students have an interest and
curiosity in learning. It is recommended to pay attention to the weaknesses of students who do
not have the means to access the media, and it is recommended to use worksheets.
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