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ABSTRACT

Learning media is one of the factors in improving student achievement. For this reason, learning media
need to be developed along with the development of technology according to the needs of students. The
purpose of this research is to design an android-based learning media in the form of a learning
application to improve students' learning achievement in mathematics. Sources of data in this study were
class VIII SMP Negeri 1 Gamping, material expert validators, and media expert validators. The
instruments used in this study are interview guidelines, observations, questionnaires, midterm assessment
(PTS) test results, material expert validation instruments, and media expert validation instruments. The
data analysis technique includes the stages of data presentation, data reduction, and concluding. The
results in this study show that (1) students' mathematics learning achievement tends to be low. This can
be seen from the average value of the Middle Semester Assessment (PTS) of students which is only 56.72
while the Minimum Completeness Criteria (KKM) is 75. So it is necessary to develop android-based
learning media; (2) application development assisted by Microsoft PowerPoint, iSpring, Website 2 APK
Builder, and Java; (3) TePytha application contains the features of the home page, main menu,
competencies to be achieved, introduction to Pythagoras, material menu, learning videos, quizzes, and
exercises, (4) the results of the validation of material experts and media experts indicate that the product
is valid to use with an average category is good. The research will proceed to the implementation and
evaluation stages.
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INTRODUCTION

Education has an important role in building an intelligent and quality society. This is because
education is a thing that greatly affects the progress of the country(Dewi and Izzati, 2020). In-Law No. 20
of 2003 article 3 of the National Education System explained that the purpose of education is to develop
the potential of students to become human beings who believe and fear God Almighty, be noble, healthy,
knowledgeable, capable, creative, independent, and become democratic and responsible citizens.
Therefore, education must continue to be pursued so that the hopes in education can be achieved.

One of the educational processes is learning. According to Gagne in (Santoso, 2020), learning is a
system that intends to help learners in the learning process, which consists of a series of events arranged
and designed in such a way as to provide influence and support to the learning process of learners who are
internal. In school learning, students will study a variety of subjects that have been set by the Ministry of
National Education and the school. One of the subjects that play an important role in the world of
education is mathematics.

Mathematics is considered very important, so in the education curriculum in Indonesia
mathematics is one of the mandatory lessons that must be learned by students (Mathematics learning in
schools aims to equip students to be ready to face changing living conditions by studying behaviors based
on logic, rationale, critical thinking and the ability to apply mathematical thinking patterns in everyday
life (Dewi and Izzati, 2020). However, the real condition of math learning in schools so far often
experiences problems that must be addressed immediately (Muniasih, 2019). Furthermore, Muniasih
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(2019) said that the problems that occur in the learning process result in low student learning . Whereas
according to Olivia (2011) in (Marweni, 2021) learning achievement is the culmination of student
learning outcomes that reflect learning outcomes against set learning goals.

Based on the results of an interview on September 23, 2021 with state junior high school math
teacher 1 Gampingsaid that the results of learning mathematics students in the online learning period
(online) currently showed there was a slight increase in the average student learning achievement, but the
problem is the increase in the average student value is because students in solving math problems
provided by teachers only rely on answers available on the internet. Students' learning achievements are
then proven by the results of the Midterm Assessment (PTS) which was held on September 28, 2021. Out
of a total of 126 students consisting of 4 classes obtained an average of 56.72 which is still far from the
Minimum Completion Criteria (KKM) that has been determined by the school, which is 75. Based on the
data shows that students' learning achievement in math subjects is still low.

Efforts that teachers can make to improve student learning achievement are by the use of learning
media (Ekayani, 2017). The medium of learning is anything that can distribute information effectively
and efficiently in the learning process (Istiglal, 2017). Meanwhile, according to Saraswati and Novallyan
(2017), learning media is a medium in the form of learning resources or physical means that contain
learning and can be used by students to support the teaching and learning process. The use of learning
media in schools is influenced by the development of increasingly advanced technology, thus providing a
great challenge for teachers to continue to show their role in educating their students in the industrial era
4.0 (Oktarina and Sahono, 2020). The same thing was also conveyed by (Handayani and Rahayu, 2020)
that the media used in learning is useful as an intermediary tool in delivering the subject matter, so that
students can receive the learning more easily.

NCTM explains that the importance of the use of technology in mathematical learning affects
teaching as well as improving students' learning processes (Heru and Yuliani, 2021). It is also mentioned
by Sakat (2012) in (Oktarina, 2020) that the use of technology in learning has a significant influence. One
of the technologies that are growing rapidly is information and communication technology such as
Smartphones with android operating systems. Cahyani and Patrikha (2019) said that according to /DC's
Smartphone Market Share data, Smartphones with android operating systems ranked first with a large
percentage in 2018 was 85.1%. But the number of Smartphone users among students is not followed by
the ability of educators in utilizing Smartphones as a medium of learning (Ismanto et al, 2017). This is
like the results of interviews conducted by researchers at related schools that teachers cannot develop
smartphone technology-based learning media because of their lack of knowledge of technology. From
this, so it is necessary to develop android-based learning media in an effort to improve student learning
achievement.

In this study, the development of the learning medium focused on the material of the Pythagorean
Theorem. The Pythagorean Theorem material is an essential material in mathematics that is important for
students to understand because it is used to study subsequent material (Maryana, 2019). However, the
Pythagorean theorem becomes a material that is considered difficult by students because they have
difficulty solving problems (Wulandari and Riajanti, 2020). Furthermore, Wulandari and Riajanti (2020)
said that the factors that make students have difficulty are students are not used to writing down what is
known and asked from the problem, learners are not used to inferring a problem of mathematics
problems, and conceptual errors in understanding material concepts.

The things that are considered application development to improve student learning achievement is
because the application has been proven effective in improving student learning achievement (Marweni,
2021). Other research conducted by (Oktarina and Sahono, 2020) also showed that the use of android-
based learning media is effective to improve learning achievement because there is a significant
difference between the achievement of learning control classes and experimental classes. So the goal in
this study was to design an android-based learning medium under the name TePytha-APP to improve
students' learning achievement on Pythagorean Theorem materials.

METHOD

The type of research used is research and development (R&D) using the ADDIE development
model developed by Dick and Carry in the 1990s. This model uses 5 stages, namely: (1) analysis; (2)
design; (3) development; (4) implementation; and (5) evaluation. The focus of this research was designing
learning applications to improve the achievement of learning mathematics in the material of the
Pythagorean theorem. The subjects in this study were class VIII junior high school learners. Sampling is
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done by purposive sampling technique, namely class VIII B and VIII D. The research site was conducted
at SMP Negeri 1 Gamping, Indonesia. Data collection techniques use interviews, observations, and
midterm assessment results (PTS). Interviews and observations are conducted to class VIII math teachers
and learners to get information about learning achievement, student characteristics, and learning media
needs. While the results of PTS are used to find out the learning achievement of students. The data
analysis used is qualitatively de-destructive from Miles and Huberman. Figure 1 is the development
course.

RESULT AND DISCUSSION

Result

e Analysis Phase

The first stage of TePytha-App development is analysis. At the analysis stage, there are

problems that show that: (1) students' learning achievement still tends to be low; (2) The large
number of Smartphone users among students is not followed by the teacher's ability to utilize
smartphones as a medium of learning; and (3) Pythagorean theorem material is considered difficult
by students because of teaching that requires students to memorize formulas, as a result students are
unable to solve problems systematically. Based on the results of questionnaires given on November
24, 2021 to 48 respondents showed that 91.8% of students were interested in the mathematical
material being made in the form of an application and 85.4% of students were interested in using it.
In the analysis of development aspects, the learning media desired by students is a medium that has
several features such as: material, examples of questions and discussions, quizzes and exercises,
learning videos, and pictures. The competency analysis of Pythagorean theorem material is listed in
Permendikbud (2018). The basic competencies contained in the Pythagorean theorem material are
found in Table 1:

Table 1. Basic Competence
No Basic Competence
3.6 | Explain and prove the Pythagorean and Pythagorean triple theorem Solve
4.6 | problems related to the Pythagorean theorem and pythagorean triples

e Design Phase

The design phase is the second stage in the development of TePytha-App. Product planning is
made based on the results of analysis that has been done at the analysis phase. The TePyha
application is designed using Microsoft PowerPoint as the main media, iSpring to create exercises,
Website 2 APK Builder to convert files into applications, and Java as a programming language.The
main sections contained in the TePytha app are the home page, instruction, main menu,
competencies, material menu, learning videos, quizzes, and exercises.

The home page displays the name of the learning application is "TePytha" which stands for the
Pythagorean theorem. The home page is shown in Figure 1.
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On the main menu there are 6 buttons, namely competence, introduction to Pythagoras,
materials, learning videos, quizzes, and exercises. On this menu students or app users can choose
what menu they will open. At the top end, there is a hint button to provide instruction to students or
application users. The main menu and instruction are shown in Figure 2.

Figure 2. Main Menu and Instruction

The competency menu contains Core Competencies (KI), Basic Competencies (KD), and
Competency Achievement Indicators (IPK) which are used to see the achievement of the material
that must be studied by students. The competence is shown in Figure 3.
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Figure 3. Competencies

The material menu will display 6 chapters of the Pythagorean theorem material that students
will learn. The six chapters are Pythagorean sounds, Pythagorean formulas, Pythagorean triples,
types of triangles, side ratios in right and special triangles, and Pythagoras in everyday life. Students
can choose what material they will open and study. TePytha-App also contains learning videos to
support students in learning so that students can understand the material better. The material menu
and learning video are shown in Figure 4.

Figure 4. Material Menu and Learning video

The TePytha-App also includes quizzes and practice questions. In the quiz menu, there are 5
quizzes according to the chapters in the Pythagorean theorem material. Each quiz consists of five
questions. Students must answer correctly in order to continue to the next number. This quiz is
intended to help students better understand the material in each chapter. The exercise menu is used as
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a student evaluation material to measure their understanding of the Pythagorean theorem material.
The exercises are done by students after studying all the material. The number of questions in the
exercise is 20 questions. At the end of the exercise, students will get a score according to the results
of the work. Quizzes and exercise are shown in Figure 5.
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Figure 5. Quizzes and Exercises

e Development Phase
At this stage, validation is carried out by material experts and media experts to assess the
quality of the developed product and obtain suggestions and input to improve and perfect the
product. Feedback and suggestions about the product are then followed up. From the results of the
validation questionnaire, there are several opinions about the learning application contained in Table
2 below.

Table 2. Feedback and Suggestions and Follow-Up
No Feedback and Suggestions Follow-Up

1 The background on the main menu is
changed so it's not plain

The background on the main menu is
replaced with a pictorial background

Before entering the quiz, you can add "are
you sure you want to take the quiz?"

Adding questions according to expert opinion
before entering quizzes

Add instructions regarding buttons
Sample button replaced and repaired

Added instructions regarding buttons

4 | Sample button replaced and repaired

Changed the sample button to a more
interesting one

The results of the assessment of learning applications were obtained from the validation
instrument of material experts and media experts using a Likert scale. After the validation results are
obtained, the results will be categorized by the following table of assessment criteria.
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Table 3. Material Expert Assessment Criteria

No Average Score Classification
1 X>588 Very Good
2 47.6<X = 58.8 Good
3 36.4<X=47.6 Enough
4 25.2<X =36.4 Less
5 X =252 Very Less

Media expert assessment criteria are categorized in Table 4 below.

Table 4. Media Expert Assessment Criteria

No Average Score Classification
1 X>67.2 Very Good
2 54.4<X =672 Good
3 41.6<X=544 Enough
4 28.8<X=41.6 Less
5 X =288 Very Less

The result of the validation of the TePytha-App design is shown below:

Table 5. The Result of Material Expert Validation

Assessors Position Score Criteria
Agenl%d”li)réyono, Lecturer at STKIP Kusuma Negara 61 Very Good
Fitria Desi Teacher in Mathematics study at SMP N 1 53 Good
Nurhadiyani, S.Pd Gamping, yogyakarta
Average 57 Good
Table 6. The Result of Media Expert Validation
Assessors Position Score Criteria
Dr. Suharno, S.Pd., | Lecturer in Mathematics Education at Mercu 7 Very Good
S.Pd.T., M.Pd. Buana University of Yogyakarta
Bayu Sudarmaji Mangger of CV ASA Multimedia and
’ Principal of SMK Assalafiyah Sleman, 57 Good
S.Pd
Yogyakarta.
Average 64.5 Good

From Table 5 and Table 6 it can be concluded that the TePytha-App design is in good criteria. So the
TePytha-App design is declared valid.

Discussion

Based on the above results show that the design of android-based learning media is worth using in
learning to improve student learning achievement. This is in line with Munir's opinion (2012) in
(Marweni, 2021) that android-based media has several advantages, namely: 1) the message is conveyed
clearly because it occurs concretely; 2) cause communication between the senses; 3) The inclusion of
images, letters, sounds, videos, and animations can make it easier for students to understand and
remember; 4) make learning more flexible so that it becomes more effective and efficient; 5) it can save
time, cost, and energy.

The existence of TePytha application design can make teachers motivated to develop learning
media creatively so as to make the student learning atmosphere more interesting, fun, and not boring.
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Good media will keep students active in providing responses, feedback, and encouraging students to
practice correctly (Andrizal and Arif, 2017).

Things that are convincing that the use of android-based learning media is very feasible to use as a
student learning medium because there has been similar research, namely the results of research
conducted by Handayani and Rahayu (2020) entitled "Android-Based Interactive Learning Media
Development Using I-Spring and Apk Builder". The research shows that the level of learning media
eligibility validated by media experts reaches 94.44% (very feasible) and material expert validation
reaches 95% (very feasible). In addition, android-based media turned out to be effective in improving
student learning achievement such as the results of research conducted by (Marweni, 2021) with the title
"Android-Based Interactive Multimedia Development To Improve Geography Learning Achievement in
Class X Students in State High School 1 Pagar Alam". The results of the study concluded that android-
based media developed feasible and effective to improve student learning achievement.

CONCLUSION

Based on the research that has been done, the results show that (1) students' mathematics learning
achievement tends to be low. This can be seen from the average value of the Middle Semester
Assessment (PTS) of students which is only 56.72 while the Minimum Completeness Criteria (KKM) is
75. So it is necessary to develop android-based learning media; (2) application development assisted by
Microsoft PowerPoint, iSpring, Website 2 APK Builder, and Java (3); the TePytha application contains
the start page features, main menu, competencies to be achieved, introduction to Pythagoras, material
menu, learning videos, quizzes, and practice questions (4) the validation results of material experts and
media experts show that the product is valid to use with the average category is good. The research will
proceed to the implementation and evaluation stages.

REFERENCES

Andrizal, A., & Arif, A. (2017). Pengembangan Media Pembelajaran Interaktif Pada Sistem E-Learning
Universitas Negeri Padang. INVOTEK: Jurnal Inovasi Vokasional Dan Teknologi, 17(2), 1-10.

Ariawan, R., & Nufus, H. (2017). Hubungan Kemampuan Pemecahan Masalah Matematis Dengan

Kemampuan Komunikasi Matematis Siswa. Jurnal THEOREMS (The Original Research of
Mathematics), 1(2), 82-91.

Cahyani, Y., & Patrikha, F. D. (2019). Pengembangan Media Pembelajaran Berbasis Android Dengan
Software Construct 2 Pada Kompetensi Dasar Modal Usaha Kelas X Bisnis Daring Dan
Pemasaran Smk Negeri 2 Blitar. Jurnal Pendidikan Tata Niaga (JPTN), 7(3).

Dewi, M. D., & Izzati, N. (2020). Pengembangan media pembelajaran powerpoint interaktif berbasis rme
materi aljabar kelas vii smp. Delta: Jurnal llmiah Pendidikan Matematika, 82), 217-226.
Ekayani, P. (2017). Pentingnya penggunaan media pembelajaran untuk meningkatkan prestasi belajar

siswa. Jurnal Fakultas Ilmu Pendidikan Universitas Pendidikan Ganesha Singaraja, 2(1), 1-11.

Handayani, D., & Rahayu, D. V. (2020). Pengembangan Media Pembelajaran Interaktif Berbasis
Android Menggunakan Ispring Dan Apk Builder Untuk Pembelajaran Matematika Kelas X
Materi Proyeksi Vektor. Mathline: Jurnal Matematika dan Pendidikan Matematika, 5(1), 12-25.

Heru, H., & Yuliani, R. E. (2020). Pelatihan Pengembangan Bahan Ajar Multimedia Pembelajaran
Interaktif Berbasis Pendekatan Saintifik Menggunakan Metode Blended Learning bagi Guru
SMP/MTs Muhammadiyah Palembang. Jurnal Pengabdian Pada Masyarakat, 5(1), 35-44.

Ismanto, E., Novalia, M., & Herlandy, P. B. (2017). Pemanfaatan smartphone android sebagai media
pembelajaran bagi guru SMA Negeri 2 kota Pekanbaru. Jurnal Pengabdian UntukMu
NegeRI, 1(1), 42-47.

Istiglal, M. (2017). Pengembangan multimedia interaktif dalam pembelajaran matematika. JIPMat, 2(1).

Marweni, M. (2021). Pengembangan Multimedia Interaktif Berbasis Android Untuk Meningkatkan
Prestasi Belajar Geografi Pada Siswa Kelas X dl SMA Negeri 1 Pagar Alam. Jurnal llmiah
Teknologi Pendidikan, 11(1), 217-229.

Maryana, M. (2019). Pengembangan Media Pembelajaran Matematika Menggunakan Powerpoint dan
iSpring Quizmaker Pada Materi Teorema Pythagoras. Proximal: Jurnal Penelitian Matematika
dan Pendidikan Matematika, 2(2).

Muniasih, N. K. (2019). Meningkatkan Prestasi Belajar Matematika Melalui Penerapan Model
Pembelajaran Saintifik. Journal of Education Action Research, 3(2), 160-166.



MULTIDISCIPLINE - International Conference 2021
ISSN Proceeding Series

Oktarina, S., & Sahono, B. (2020). Pengembangan Media Pembelajaran Kimia Berbasis Android Untuk
Meningkatkan Prestasi Belajar Siswa (Studi pada Siswa Kelas X Teknik Komputer dan Jaringan
SMK N 2 Lahat). Jurnal llmiah Teknologi Pendidikan, 10(1), 140-147.

Permendikbud. (2018). Kompetensi Inti dan Kompetensi Dasar. Jakarta: Permendikbud.

Santoso, F. A. (2020). Dampak Penggunaan Gawai Terhadap Pembelajaran Siswa SD. Edukatif: Jurnal
Ilmu Pendidikan, 2.

Saraswati, E., & Novallyan, D. (2017). Pengembangan Media Pembelajaran Interaktif Berbasis Android
Untuk Pemahaman Konsep Trigonometri. IJER (Indonesian Journal of Educational
Research), 2(2), 72-76.

Waulandari, L., & Riajanto, M. L. E. J. (2020). Analisis Kesulitan Siswa SMP dalam Menyelesaikan Soal
Materi Teorema Pythagoras. Jurnal Riset Pendidikan dan Inovasi Pembelajaran Matematika
(JRPIPM), 3(2), 61-67.



