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Abstract

The objectives of this study are: 1) To improve students' problem-solving skills through PBL-based flipbook
teaching materials with a Southeast Aceh cultural nuance that were developed; 2) To improve students' critical
thinking skills through similar teaching materials; 3) To determine the reliability, usefulness, and efficacy of PBL-
based flipbook teaching materials with a cultural nuance that were created to help students become more skilled
in solving problems and thinking critically; This study is a development research that combines PBL-based
learning with the ADDIE development paradigm. Based on the output of the field trial, the following results were
obtained: 1) Increased problem-solving skills through PBL-based flipbook teaching materials with a Southeast
Aceh cultural nuance, as evidenced by the N-gain value of the field trial of 0.70 which is included in the
"moderate" category; 2) Increased critical thinking skills through PBL-based flipbook teaching materials with a
Southeast Aceh cultural nuance, as evidenced by the N-gain value of the field trial of 0.67 which is included in
the "moderate" category; and 3) Javanese culture-based flipbook teaching materials have been successfully
developed to improve students' understanding of mathematical concepts and learning motivation, and have
met the requirements of being valid, useful, and effective.

Keywords: Teaching Material Development, Flipbook, PBL, Southeast Aceh Culture, Problem Solving Skills,
Critical Thinking Skills.

Abstrak

Tujuan penelitian ini adalah: 1) Meningkatkan kemampuan pemecahan masalah siswa melalui bahan ajar
flipbook berbasis PBL bernuansa budaya Aceh Tenggara yang dikembangkan; 2) Meningkatkan kemampuan
berpikir kritis siswa melalui bahan ajar sejenis; 3) Mengetahui reliabilitas, kegunaan, dan kemanjuran bahan ajar
flipbook berbasis PBL bernuansa budaya yang diciptakan untuk membantu siswa lebih terampil dalam
memecahkan masalah dan berpikir kritis; Penelitian ini merupakan penelitian pengembangan yang memadukan
pembelajaran berbasis PBL dengan paradigma pengembangan ADDIE. Berdasarkan luaran uji coba lapangan,
diperoleh hasil sebagai berikut: 1) Meningkatnya kemampuan pemecahan masalah melalui bahan ajar flipbook
berbasis PBL bernuansa budaya Aceh Tenggara, dibuktikan dengan nilai N-gain uji coba lapangan sebesar 0,70
yang termasuk dalam kategori “sedang”; 2) Peningkatan kemampuan berpikir kritis melalui bahan ajar flipbook
berbasis PBL bernuansa budaya Aceh Tenggara, terbukti dari nilai N-gain uji coba lapangan sebesar 0,67 yang
termasuk dalam kategori “sedang”; dan 3) Telah berhasil dikembangkan bahan ajar flipbook berbasis budaya
Jawa untuk meningkatkan pemahaman konsep matematika dan motivasi belajar siswa, serta telah memenuhi
syarat valid, bermanfaat, dan efektif..

Kata kunci: Pengembangan Bahan Ajar, Flipbook, PBL, Budaya Aceh Tenggara, Kemampuan Pemecahan
Masalah, Kemampuan Berpikir Kritis.

INTRODUTION

According to the National Council of Teachers of Mathematics (2000), the general goals
of mathematics education are to ensure that mathematics students understand and perform

well in mathematics concepts, apply mathematical techniques to solve problems,
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communicate their understanding of mathematics clearly, and relate mathematics to other
subjects, real-world situations, and global contexts.

In order to enhance the quality of mathematics education, it is essential for students to
have strong mathematical abilities, which encompass problem-solving skills and critical
thinking. Every student should possess problem-solving and critical thinking skills to facilitate
their comprehension of mathematical concepts. In the field of education, students'
capabilities are honed through problem-solving exercises, enabling them to enhance their
diverse skill set. The ability to solve problems is considered fundamental to the study of
mathematics and is essentially the primary objective of the educational process (Dahar,
2011).

In order to enhance the quality of mathematics education, students need to have strong
mathematical abilities, which include problem-solving skills and critical thinking skills. Every
student should possess problem-solving skills and critical thinking skills to facilitate their
comprehension of mathematical concepts. In the field of education, students' competencies
are developed through tackling problems, which enables them to enhance their overall
abilities. The ability to solve problems is considered fundamental in the study of mathematics

and is the primary objective of the educational process (Dahar, 2011):

Table 1. Number of Students Passing the Minimum Completion Criteria (KKM)

No  KKM Score Category Score Interval Number of Students Percentage of Pass
High >70 16 Students 22,22% ( Pass)
Simply 70 8 Students 11,11% ( Pass)
Low <70 48 Students 66,67% ( Not Passed)

Several of the 72 pupils who took the initial observation test were still classified as
deficient in their ability to respond to questions about their critical thinking and problem-
solving abilities. In order to enhance students' problem-solving abilities, researchers believe
it is necessary to create teaching materials that incorporate the subtleties of North Sumatra
special foods and problem-based learning, supported by Flipbooks.

This demonstrates that students are less engaged and enthusiastic about learning
mathematics since they are unable to fully comprehend mathematical problems and apply
their problem-solving abilities to solve them. The author hopes to create instructional

materials using a problem-based learning approach and subtleties of ethnomatics based on
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the aforementioned issues. A flipbook is a type of digital teaching resource that resembles a
printed book and can be enhanced with text, animation, video, sound, and other elements.

PBL, or problem-based learning, is a method in which students actively complete
assignments or projects that call for complex problem solving. When it comes to PBL-based
math teaching materials, students are taught through problems that give them a real-world
context. PBL, according to experts in mathematics education, enables students to gain a
deeper comprehension of mathematical ideas by putting them to use in authentic contexts.
Mathematical teaching materials that use a PBL approach may include problems that test
students' ability to solve problems, recognize patterns, or apply mathematical ideas to real-
world situations.

Given that Indonesia is a country with cultural diversity, it would be beneficial to
incorporate cultural specificities into the development of teaching materials using a problem-
based learning approach. This would help students become more familiar with mathematics
and Indonesian culture, especially the Aceh Alas tribe in the southeast, and would improve
their ability to solve mathematical problems and think critically about mathematics.

The researcher chose a solution to be studied with the title "Development of PBL-Based
Flipbook Teaching Materials with Southeast Aceh Cultural Nuances to Improve Problem
Solving and Critical Thinking Skills of Students at SMPN 4 Lawe Siga-gala" considering the

problem.

METHODS

Research and development, also known as R&D, is a type of research that needs to be
done. The final product is a flipbook for grade VIl students of SMPN 4 Lawe Sigala-gala
covering the System of Linear Equations in Two Variables. The final product is a learning
flipbook for grade VIl students of SMPN 4 Lawe Sigala-gala covering the System of Linear
Equations in Two Variables.

Class VIII of SMPN 4 Lawe Sigala-gala, located at Jalan Lawe Desky-Salim Pipit No. 31
Pardomuan Dua, Babul Makmur District, Southeast Aceh Regency, Aceh Province, will be the
location of this research, which is planned to be carried out in March to April 2024, even

semester of the 2023/2024 academic year.
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The research sample was students of Class VIII-1 and Class VIII-2 totaling 72 students,
while the population was all students of SMPN 4 Lawe Sigala-gala in the 2023/2024 academic
year totaling 219 students.

There are various steps taken by researchers in conducting this research to create
products that will be used in the future.

1. At the need assessment stage, a needs analysis is carried out to develop learning
products. Creating an initial concept for learning products that is tailored to the needs and
conditions of the target is the most important aspect at this stage.

2. The design stage is the next stage. Choosing a digital message delivery strategy is the
most important step in this process. At the design stage, the following tasks are carried out:
a) choosing material (theme); b) determining the type of digital content to be produced; and
c) writing scripts for digital content using information processing theory.

3. Various efforts are made to transform the design into a physical form in order to build a
digital content prototype of the development product during the development and
implementation period. The digital content prototype is the result of all the work done during
the design phase, including material selection, learning strategy selection, and teaching
material design. After development, the digital content will move to the implementation
phase, where it will be tested on the intended audience (students) and verified by experts.
The purpose of validation and testing is to collect feedback on how to improve the remaining
deficiencies in the teaching materials. Each stage of development is evaluated and revised.
To determine the priority scale of the problems identified in the field, the findings of the
needs analysis are assessed at the needs analysis stage. The framework or script is evaluated
during the design phase, and necessary script modifications are then made. Experts assess
the digital content during the development and implementation phases, and changes are

made in response to their suggestions.

RESULTS AND DISCUSSION

This sub-chapter describes the steps of development research that have been carried
out using the ADDIE model (analysis, design, development, implementation, and evaluation).
The following explanation shows the findings of this study.

Four topics—curriculum, instructional resources, and classroom conditions for

students—were analyzed. The findings of each analysis are listed below.
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The 2013 curriculum is the curriculum used in schools, based on the results of interviews
with the principal of SMPN 4 Lawe Sigala-gala. In addition, the researcher also reviewed the
material for semester 2 of class VIII, namely the System of Linear Equations of Two Variables.
The following are the core competencies (KI) of knowledge and skills for the Pythagorean
theorem material, as determined in the assessment of the 2013 curriculum.

1. Understanding and using knowledge (factual, conceptual, and procedural) based on
interests in science, technology, and art in relation to observable phenomena and events is
the third core competency (knowledge).

2. Core competency 4 (skills): Using, analyzing, composing, changing and producing in the
concrete realm as well as writing, reading, calculating, drawing and composing in the abstract
realm in accordance with what is taught at school and other sources that are commensurate
in point of view and theory.

On March 20, 2024, eighth grade students at SMPN 4 Lawe Sigala-gala took a test
administered by the researcher to assess their critical thinking and problem-solving skills. The
purpose of the test was to assess how well students had developed their critical thinking and
problem-solving skills after using the textbooks provided by the school. Students' critical
thinking and problem-solving skills were generally in the poor range, according to the findings
of the numeracy and critical thinking problem-solving assessments. However, students in the
high and very high score groups either received no points or no points at all. All students had
an average score of 31.73, which was in the lowest range. According to the ability test results,
35% of students were in the moderate group, 47% were in the low category, and 18% were
in the very low category. However, students in the high and very high score groups received
no points or no points at all. All students had an average score of 33.18, which was in the poor
range.

Introduction, text content, and problem questions are the three main components of
the flipbook learning material creation process (Millah et al, 2012). The front cover,
introduction to PBL, learning objectives, learning rules (use of the book), introduction to
figures and culture, book content (including stories, materials, pictures, problems, solutions,
and exercises), bibliography, author biography, and back cover comprise the ten components
of the learning material framework design adapted for this study. As seen in Figure 1 below,

this learning material framework design is displayed as a module structure.
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Figure 1. Framework Design of Teaching Materials

Along with the aforementioned information, the font type and size utilized also affect
how the book is designed. Times New Roman is the font type selected, and the font sizes
range from 14 to 20. The font size and type are clean, easy to read, and require less pages.
Additionally, Ms. Word's equation menu is used in the creation of this instructional resource
to write numbers and mathematical symbols. The goal of using the equation menu is to write
numbers and mathematical symbols in a concise and organized manner. 3) Media design that
is pertinent Paint, Canva, Heyzine Flipbook, and Ms. Word are all pertinent media for the
creation of this book. Story scripts and illustrations are created using Ms. Word and Paint.

Canva and Heyzine Flipbook are mostly used for digital publications that mimic the look
and feel of a real book, so users can flip through the pages just like they would a printed book.

From January 2023 to June 2024, flipbook teaching materials were developed. The
development of flipbook teaching materials involves the relationship of topics with the
culture of Southeast Aceh and the mathematical content in the study, especially the content
of the two-variable linear system. The development of flipbook teaching materials was carried
out according to the design made. The results of the book development are described below
and are available at this link: https://heyzine.com/flip-book/32244c12aa.html.

There is a front cover at the beginning of the flipbook instructional material. The title of
the flipbook instructional material, which includes culturally sensitive illustrations and a PBL-
based two-variable linear equation system, is printed on the front cover. The front cover of

the book resembles Figure 2.
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Sistem Persamaan Linier Dua
Variabel Berbasis PBL. Bernuansa
Aceh Tenggara Untuk Meningkatkan
Kemampuan Pemecahan Masalah dan
Berpikir Kritis Siswa

Figure 2. The front cover of the book

Figure 3 illustrates the five sections that make up the learning objectives in this

instructional resource.

ATujuan Pembelajaran

Melalii proses penyelesaian masalah dengan model
Ppembelajaran berbasis masalsh. siswa mampu :

+ Mengidentifikasi SPLDV dari situasi dunia nyata yang

+ Merencanakan dengan baik teknik-teknik penyelesaian
SPLDV seperti substitusi, eliminasi, atau grafis untuk
menemukan sokusi yang tepat.

« Menginterpretasikan soksi SPLDV ke dalam konteks
masalah yang diberkan dalam Flifbook berbasis
PBLbernuansa budaya aceh tenggara dengan tepat .

yang

/ melibatkan SPLDV dengan tingkat kesuiitan yang
beragam dalam Flifbook berbasis PBLbernuansa budaya
aceh tenggara dengan tepat .

Figure 3. The learning objectives

The introduction is shown in Figure 4 in the next section.
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persamasn finier dua variabel (disingkat SPOLY) yang pandang teorl
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pengenalan materi. penyelesaian system persamasn linier
dua variable dan Lathen Pada kegiatan pembelajeran
disediskan beberapa aktivitas yang harus siswa kuti dan - Manyelesskan masslsh yang berkaitan dengen sistem
dikerjakan dengan bak. persamaan Inear dua varisbel
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Figure 4. The The Introduction
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This flipbook teaching material's content was created with the following principles and
traits in mind: 1) Learning starts with real-world problems; 2) Problems are chosen based on
learning objectives; 3) Students solve problems through real-world investigations; and 4)
Students work together to solve problems. Figure 5 below displays the learning activities area

of this Flifbook teaching resource.
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Figure 5. The content part of this flipbook
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The teaching materials contain a total of twelve original problems, six of which are
designed to improve problem-solving skills and six of which are designed to improve critical
thinking skills when dealing with real-world situations involving a two-variable linear equation
system with cultural intricacies from Southeast Aceh. Figure 6 below provides a description

of the problems in the teaching materials.
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Figure 6. The description of the problems in the teaching materials

The following describes the results of the study in the form of student responses, n-gain
results, t-test results, study time, characteristics of learning objective achievement, and
classical completeness. Based on the concept of classical completeness, which requires 85%
of students in the class to have mastered the KKM value of 70 set in the school. The results of
the study showed that classical completeness had reached 86.66%, with 26 students having
achieved the KKM value and 4 students having not achieved the KKM value. These results

indicate that the teaching materials created have met the requirements for classical

Development Of Pbl-Based Flipbook Teaching Materials With Southeast Aceh Cultural Nuances To Improve
Silvi, Armanto, Rangkuti



10 = P-ISSN: 2579-9827|E-ISSN: 2580-2216

completeness. These results indicate that the teaching materials produced have met the
requirements for success in meeting the characteristics of classical completeness.

Three face-to-face interactions with students were used to conduct the study during
the learning period. In order to build rapport with students and provide the learning model
used for the study, the first meeting served as an introductory session. In an effort to optimize
the learning process while conducting the study, it is very important for researchers to
achieve this. Some elements are unavoidable, such as the need for adjustment time when
learning with a new instructor and a new learning model, especially if the researcher has
never met the students or used the PBL learning paradigm. The learning process was placed
in the next two meetings, so that the total duration of the class learning was 4 x 40 minutes.
The amount of time allocated by the instructor to study the content of the System of Linear
Equations in Two Variables can be adjusted during the learning period.

according to the n-gain score, which tries to evaluate the results of the increase in value
after therapy. With an n-gain score of 0.70, the increase in students' problem-solving abilities
after learning treatment is in the moderate category, as is the increase in students' critical
thinking abilities after learning treatment, with an n-gain score of 0.67. Thus, it can be
concluded that the use of flipbook teaching materials helps students' critical thinking and
problem-solving abilities to a reasonable level.

From the description above, it can be seen that the flipbook teaching material has
succeeded in increasing the KKM achievement by 86.66%. Viewed from the length of time of
learning implementation. Regarding the effectiveness of the treatment in improving problem-
solving and critical thinking skills, as shown by the N-gain results, the increase in problem-
solving skills after the learning treatment is in the moderate category with an n-gain value of
0.70, while the increase in students' critical thinking skills after the learning treatment is in
the moderate category with an n-gain value of 0.67. In addition, the flipbook teaching media
has a significant influence on students' critical thinking and problem-solving skills, based on
the results of the t-test with a significance level of 0.000 <0.05 for critical thinking skills and

0.001 <0.05 for problem-solving skills.

CONCLUSION

Based on the results of the analysis and discussion of this research, several conclusions

can be drawn as follows:
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1.

The local culture-based flipbook teaching materials produced are categorized as valid and
reliable. The valid and reliable categories include research tools in the form of Critical
Thinking Ability Tests (initial and final tests) and Problem Solving Ability Tests.

Based on the results of the analysis of the results of observations of the implementation
of learning, the local culture-based flipbook teaching materials have met the
requirements of practicality.

Based on the normalized gain index, it is known that the ability to understand
mathematical ideas has increased. Thus, it can be said that local culture-based flipbook
teaching materials can improve students' critical thinking and problem-solving skills.
The student learning motivation questionnaire score increased after using the flipbook
teaching materials, based on the results of the learning motivation assessment before
and after. Thus, it can be said that local culture-based flipbook teaching materials can
increase students' enthusiasm for learning.

Significant results were obtained based on the following factors: student response,
learning time, n-gain results, t-test results, classical completeness characteristics, and
aspects of achieving learning objectives. Thus, it can be said that local culture-based

flipbook learning resources have met the requirements for effectiveness.
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