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Abstract 

The aims of this research were developing mathematics learning media based 

on android using Teams Games Tournament (TGT) learning type on triangle 

materials to improve learning motivation of class VII Junior High School students 

according to these validity, practical, and effective criterias through snake ladder 

game. The subject of this research were 28 students of class VII D SMP Negeri 1 

Sedayu.  This research based on ADDIE developing model contains 5 steps: (1) 

analysis, (2) design, (3) development, (4) implementation, and (5) evaluation. The 

results of this research showed that mathematics learning media based on android 

using Teams Games Tournament (TGT) learning type on triangle materials to 

improve learning motivation of class VII Junior High School students was completed 

on: (1) validity aspect through material expert validation with score 64 and 

categorized very good in 𝑋 > 63criteria also media expert validation with score 64 

and categorized very good in 𝑋 > 63criteria. (2) practical aspect through 

mathematics learning media based on android tested to 28 students with student 

response questionnaire score was 1.053 and categorized good in 856,8 < 𝑋 ≤
1.058,4 criteria. (3) effectiveness aspect through increasing learning motivation 
students as much as 26% from 54% to 80%. So, it can be concluded that mathematics 

learning media based on android is appropriate for learning activity and beneficial to 

improve learning motivation students. 
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INTRODUCTION 

The development of technology today produces a variety of learning media, one 

of which is android learning media. In 2018, International Data Corporation (IDC) 

shows that android ranks first with a percentage of 85.1% based on the number of 

smartphone users in Indonesia (Cahyani & Patrikha, 2019). Meanwhile, in 2020, the use 

of Android on mobile and tablet in Indonesia reached 91.85% (Statcounter, 2021). Of 

the many android users in Indonesia, this can be used by teachers to create and use 

android as a learning media. Android has many features that support the development of 

learning media so it is expected to increase students' math learning motivation. The use 

of android-based learning media is known to be able to provide students' interest and 

motivation in the mathematics learning process compared to learning using traditional 

methods (Suddin & Deda, 2020; Wahid et al., 2019; Widiansyah et al., 2018). Android 

is a Linux-based operating system that provides an open platform for developers to 

create their own applications. Android is an operating system for smartphones and 

tablets (Chinetha et al., 2015; Kuswanto & Radiansah, 2018; Singh, 2014). Android is 

growing because it has supporting features, namely: Application Framework; Dalvik 

Virtual Machine; A series of graph libraries for 2-dimensional and 3-dimensional 

programming; Supports audio media, video, and image formats; and Provide APIs that 

can access devices such as cameras, GPS, touchscreen, trackball, and keyboards 

(Agustina & Wahyudi, 2015; Ismail & Wardani, 2019). Through these features, it is 

possible for an application to be created for many functions and purposes, one of which 

is as a medium of learning mathematics.  

The benefits that can be obtained from learning media are the learning process 

becomes more interactive; allow the learning process to be carried out anywhere and 

anytime; time and energy efficiency; and delivery of standardisable material (Karo-Karo 

& Rohani, 2018).  In addition, through learning media, students' positive attitudes 

towards learning materials and the learning process can be improved (Istiqlal, 2018). 

Learning media is used as a tool for teachers in explaining materials to their students. 

One of the mathematical learning materials in junior high school is to understand the 

buildings of geometry, its elements and properties, its size and measurement and its use 

in problem solving (Mawaddah & Maryanti, 2016). In this geometry material, students 

experience 3 difficulties in triangular material including: Difficulty to understand the 
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concept and definition of the base and height of the triangle, and learners still have 

difficulty in understanding the concept of two intersecting lines and mentioning the 

relationship between angles on two parallel lines. Difficulty identifying and mentioning 

traits that include difficulty identifying and associating between the nature of the 

equilateral triangle with the nature of the isosceles triangle, by mentioning that the 

equilateral triangle is not the isosceles triangle. Difficulty in determining formulas that 

include difficulty proving the large number of angles in a triangle and determining or 

proving the formula of the area of the triangle if known the size of the base and its 

height (Bernard & Sunaryo, 2020). In addition to helping convey material in learning 

activities, learning media is expected to increase student motivation in learning 

mathematics. 

Motivation is a change (Arends & Kilcher, 2010) with the meaning of processes 

that energize, direct, and sustain behaviour (Santrock, 2011). Changes in energy in a 

person characterized by the onset of feelings and reactions to achieve a goal (Lubis & 

Ikhsan, 2015). In addition, motivation is a good power, drive, or strength that comes 

from yourself and from outside that encourages learners to learn (Zarkasyi, 2017). 

Important roles of learning motivation include: Determining the things that are used as 

learning boosters; Clarify the learning objectives to be achieved; Determine the variety 

of control over learning stimuli; and Determine the persistence of learning (Widiarti, 

2018). Student motivation can arise if the learning media is interesting and empowered 

to help students in learning mathematics, because mathematics is a science that not only 

provides numeracy skills but also logical thinking (Wulanningtyas, 2019). One of the 

efforts that can be done is to collaborate mathematical learning media with math games 

that are already recognized by junior high school students. The game developed on this 

learning medium is a snake ladder. Snake ladder is a fairly familiar game among 

teenage students, so it is expected that students can already understand the rules of the 

game. Snake ladder is a game that is done in groups, so this learning medium can 

support a cooperative learning model type Teams Games Tournament (TGT). Teams 

Games Tournament (TGT) is one of the cooperative learning models that emphasizes 

games and competitions to achieve learning completion (Wyk, 2011; Zarkasyi, 2017). 

Cooperative learning is the instructional use of small groups so that students work 

together to maximize their own and each other’s learning (Johnson & Johnson, 2019). 
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Cooperative learning has several characteristics, namely: students work in groups 

cooperatively to complete the learning material; groups are formed from students who 

have high, medium, and low abilities; if in the class there are students who consists of 

different races, cultures, ethnicities, and genders, it is strived that each group consists of 

different races, cultures, ethnicities, and genders; and rewards are more group-oriented 

than individual (Kusrini et al., 2014). The stages in Teams Games Tournament (TGT) 

learning model are: class presentation; team as group learning; game; tournament as 

competition; and team recognition (Hamdani, 2011; Slavin, 2005). The Teams Games 

Tournament (TGT) learning model has advantages and disadvantages. The hallmark of 

the Teams Games Tournament (TGT) learning model is that students gain significantly 

more friends from their racial group, as well as increasing students' feelings/ perceptions 

that their results depend on performance and not just luck. While the Teams Games 

Tournament (TGT) learning model has the difficulty of grouping students who have 

heterogeneous abilities in terms of academics (Fathurrohman, 2017). Through this 

learning activity the teacher has changed his role no longer as the highest authority 

holder of science and indoctrinate, but into a facilitator that guides students to be able to 

form their own knowledge (Azira et al., 2018; Gazali, 2016). 

METHOD 

This type of research is research and development known as Research and 

Development (R&D). Research and development serves to validate and develop 

products (Sugiyono, 2017). Development research in the field of education is a 

systematic study of the design, development, and evaluation about programs, processes, 

and learning products that are practical, valid, and effective and have added value 

(Soegeng Ysh, 2017). The development model used in this research is ADDIE research. 

The stages are: 1) Analysis: to initiate the needs of students and material analysis; 2) 

Design: create flowchart and storyboard; 3) Development: creating products, compiling 

questionnaires, validation of material experts and media experts; 4) Implementation: 

small group tests and large group tests; 5) Evaluation: data analysis and final design. 

 

Picture 1: ADDIE Developing Model 

Analysis Design Development Implementation Evaluation
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This development research uses the Likert scale to analyse the data. The Likert 

scale is used to develop instruments in measuring the attitudes, perceptions, and 

opinions of a person or group. The Likert scale has gradations in the form of words, 

namely, Very Good (5), Good (4), Enough (3), Less (2), and Very Less (1). The five 

scale is used to analyse data that is an assessment of mathematical learning media. The 

scale was changed in the form of tables as follows (Yektyastuti & Ikhsan, 2016). 

Assessments from material experts and media experts produce quantitative data. 

The number of values obtained from the assessment of material experts and media 

experts is further calculated by the total score. Next create a range of quality categories 

with a Likert scale to get quantitative results. Expert assessment of materials and media 

experts is carried out by one assessment with many assessment items i.e. 15 items. 

Thus, an ideal minimum score of 15 can be obtained, the ideal maximum score = 75. 𝑋𝑖 

= 45 and 𝑆𝑏𝑖 = 10. Media is said to be valid if the assessment of material experts and 

media experts at least falls into the category of good. 

Practicality assessment is carried out by students of learning media users, 

namely students of class VII of Sedayu State Junior High School. The assessment of 

these students determines the practical criteria in the medium of learning. Assessments 

from students generate quantitative data. The number of values obtained is then 

calculated by the total score then makes a range of quality categories with the Likert 

scale to get quantitative results. There was a test done in a small group. The small group 

test was conducted by 5 students with many assessment items of 9 items. Thus, will be 

obtained a minimum score = 45, the ideal maximum score = 225, 𝑋𝑖 = 135, 𝑆𝑏𝑖 = 30. 

The medium of learning is said to be practical if the student's research produces a 

minimum good grade. So that the interval criteria are obtained as Table 2. 

Table 1. Value Convertion 

Score Interval Information 

X > Xi + 1,8 Sbi Very Good 

Xi + 0,6 Sbi < X ≤ Xi + 1,8 Sbi Good 

Xi – 0,6 Sbi < X ≤ Xi + 0,6 Sbi Enough 

Xi – 1,8 Sbi < X ≤ Xi – 0,6 Sbi Less 

X ≤ Xi – 1,8 Sbi Very Less 
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Table 2. Material Expert and Media Expert Value Convertion 

Score Interval Information 

X > 63 Very Good 

51 < X ≤ 63 Good 

39 < X ≤ 51 Enough 

27 < X ≤ 38 Less 

X ≤ 27 Very Less 

After that, a large group test is conducted. The large group test was conducted 

with a larger number, namely all students of class VII of Sedayu State Junior High 

School with many items of 9 items. Thus, will be obtained the ideal minimum score = 

252, the ideal maximum score = 1260, 𝑋𝑖 = 756, 𝑆𝑏𝑖 = 168. The medium of learning is 

said to be practical if the student's assessment produces a minimum good grade. So that 

the interval criteria are obtained as follows. 

Table 3. Small Group Value Convertion 

Score Interval Information 

X > 189 Very Good 

153 < X ≤ 189 Good 

117 < X ≤ 153 Enough 

81 < X ≤ 117 Less 

X ≤ 81 Very Less 

  

Table 4. Large Group Value Convertion 

Score Interval Information 

X > 1058.4 Very Good 

856.8 < X ≤ 1058.4 Good 

655.2 < X ≤ 856.8 Enough 

453.6 < X ≤ 655.2 Less 

X ≤ 453.6 Very Less 
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Table 5. Students’ Learning Motivation Value Convertion 

Score Interval Information 

X > 2.352 Very Good 

1.904 < X ≤ 2.352 Good 

1.456 < X ≤ 1.904 Enough 

1.008 < X ≤ 1.456 Less 

X ≤ 1.008 Very Less 

 

Assessments obtained from students' learning motivation questionnaires before 

and after using learning media are used to determine the effectiveness of developed 

learning media. Assessments by one-class students are conducted using 20 assessment 

items. Thus, obtained the ideal minimum score = 560, the ideal maximum score = 2800, 

𝑋𝑖 = 1680 and 𝑆𝑏𝑖 = 373,333. So that the interval criteria are obtained as follows. 

 

Data obtained will be analyzed with percentage techniques, namely: 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒 𝑖𝑛 𝑚𝑜𝑡𝑖𝑣𝑎𝑡𝑖𝑜𝑛 =  
𝑠𝑐𝑜𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑

𝑠𝑐𝑜𝑟𝑒 𝑚𝑎𝑥𝑖𝑚𝑢𝑚
𝑥 100% 

 

Then the percentage of the final motivation score minus the initial motivation 

score. Thus, learning media is said to be effective if there is a significant or minimal 

increase in student learning motivation in the category both before and after using 

developed learning media. 

RESULTS AND DISCUSSIONS 

Learning media developed formed using android applications that are aligned 

with the game of snake ladder. Through this ADDIE development model, the stages of 

application creation are carried out with the following steps: The Analysis stage consists 

of two steps, namely field observation with the results of the absence of maximum 

smartphone use in learning activities and material analysis with the results of the 

material to be delivered is a triangle. The Design stage consists of two steps, namely 

making a flowchart and storyboard from the game of snake ladder. 
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Picture 2. Learning Media Flowchart  

 

Picture 3. Snake Ladder Flowchart  

 

                  

Picture 4. Snake Ladder Storyboard  
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The Development stage consists of four steps, namely product creation, 

packaging, material expert validation, and media expert validation. Implementation 

stage consists of two steps, namely statistical calculations in the form of small group 

tests and large group tests. The Evaluation stage consists of two steps, namely data 

analysis and the final design of the product.  

Learning media is declared worthy of use based on the results of validation by 

material experts, media expert validation, and trial results by students. Expert validation 

of the material is carried out by one of the teachers of Sedayu State Junior High School 

mathematics to meet valid aspects, the assessment of material experts is divided into 2 

criteria, namely: 1) the quality of the content and purpose, and 2) the quality of 

instructional. Validation results can be viewed in the table 6. 

The results of expert validation of material against android-based mathematical 

learning media obtained a score of 64. When viewed from the expert conversion table, 

the score is included in criteria X>63, so android-based mathematical learning media 

falls into the category of very good. Validation of media experts is carried out by one of 

the lecturers of Mathematics Education, Mercu Buana Yogyakarta University to meet 

valid aspects, the assessment of media experts is divided into 2, namely: 1) instructional 

quality, and 2) technical quality. The results of media expert validation can be seen in 

the table 7. 

Table 6. Material Expert Validation Result 

No Criteria Score 

1. Quality Content and Purpose 25 

2. Quality Instructional 39 

 Total score 64 

 

Table 7. Media Expert Validation Result 

No Criteria Score 

1. Quality Instructional 9 

2. Quality Technical 55 

 Total score 64 
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The results of media expert validation of android-based mathematical learning 

media obtained a score of 64. When viewed from the conversion table of media experts, 

the score falls into criteria X>63, so android-based mathematical learning media falls 

into the category of good. 

The large group test involved all students of class VII D Sedayu State Junior 

High School consisting of 28 students. Large group tests were conducted with the aim 

of measuring the practicality of the android-based mathematical learning media used. 

The practicality test consists of 3 criteria, namely: 1) quality of content and purpose, 2) 

instructional quality, 3) technical skin. The results of the student response can be seen in 

Table 8. 

Table 8. Students’ Response Result 

No Criteria Score 

1. Quality Content and Purpose 117 

2. Quality Instructional 342 

3. Quality Technical 594 

 Total score 1.053 

  

The results of the student response to android-based learning media obtained a 

score of 1,053. When viewed from the student response conversion table, the score falls 

into the criteria of 856.8<X≤1,058.4, so that the assessment of android-based learning 

media falls into the category of good. Thus, it can be said that android-based learning 

media is practically used. 

Learning media that have been declared valid and practical are used in 

mathematical learning activities on triangular materials. Students are required to be able 

to enter a group that has been created by the teacher. This group must be adapted to the 

cognitive condition of the student so that the members of the group consist of students 

who have heterogeneous abilities. This is to avoid gaps in student ability in the group 

and also prevent the existence of free riders (Dingel et al., 2013). After that students are 

asked to play according to the rules of the snake ladder and if there are questions related 

to the triangular material students are asked to answer. The answer consists of two 

kinds, namely right and wrong, if the student answers right then the student will get a 

grade and if wrong then will get a score of zero. The group that wins is the group that 
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first reaches box number 100 with the highest score. This learning medium helps 

students to be able to compete with the Teams Games Tournament (TGT) method 

because students in each group are asked to work together to win this game. 

Cooperative learning can be applied by teachers as one of the approaches that help 

mathematical learning activities (Zakaria et al., 2013). In addition, students become 

motivated to be able to win this game by answering the given questions appropriately 

because they will be faced with unexpected up and down conditions based on the 

numbers on the dice that appear. Through this learning activity there are several 

learning objectives: (1) Cognitive goals related to intellectual knowledge and thinking 

skills are to answer questions given through games. (2) Affective goals are related to 

attitudes, namely student learning motivation. (3) Psychomotor purposes relate to 

movement skills and physical responses i.e. students' skills in the use of learning media 

(Nitko & Brookhart, 2011). 

After using the android-based mathematical learning medium, students fill out 

the motivational questionnaire at the end of the activity. This stage aims to look at the 

effectiveness of android-based learning media that is reviewed from students' learning 

motivation before and after treatment. The results of the analysis of data on the 

improvement of student learning motivation showed that there was an increase in 

student learning motivation after using learning media by 26% from 54% to 80%. There 

are changes in the meaning of behaviour that are the result of practice or learning 

experience (Schunk, 2012). As many as 15 students have minimal motivation to learn 

very well in learning activities before using android-based learning media. After that as 

many as 22 students now have minimal motivation to learn at least good to very good in 

learning activities after using android-based learning media. This means that there is an 

increase of 7 students who have minimal good learning motivation This shows that 

android-based learning media developed effectively used by students. 

CONCLUSION 

Based on the results and discussions outlined, android-based mathematical 

learning media developed refers to the ADDIE development model with steps (1) 

analysis, (2) design, (3) development, (4) implementation, and (5) evaluation. The 

resulting media is an android-based mathematical learning medium in the form of a 

snake ladder game that contains triangular material. Android-based mathematical 
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learning media developed by researchers meets valid, practical, and effective aspects. 

This can be seen from the results of expert assessment of the material on the criteria of 

the quality of content and purpose and the quality of instructional that obtained a score 

of 64 and fall into the category of very good. Furthermore, the assessment of media 

experts on its instructional quality criteria and technical quality which obtained a score 

of 64 and falls into the category is excellent. Android-based mathematical learning 

media meets the practical aspects seen from the results of charging student response 

questionnaires obtained a score of 1,053 with a good category. Then the android-based 

math learning medium meets the effective aspects seen from increasing student learning 

motivation by 26% from 54% to 80% after using android-based math learning media. 

 

REFERENCES 

Agustina, C., & Wahyudi, T. (2015). Aplikasi Game Pendidikan Berbasis Android 

untuk Memperkenalkan Pakaian Adat Indonesia. Indonesian Journal on Software 

Engineering, 1(1), 1–8. 

Arends, D., & Kilcher, A. (2010). Teaching for Student Learning: Becoming an 

Accomplished Teacher (1st ed.). Routledge. 

https://doi.org/https://doi.org/10.4324/9780203866771 

Azira, Mahadewi, L. P., & Japa, I. G. N. (2018). Pengaruh Model Pembelajaran Team 

Games Tournament (TGT) Bermediakan Questions Box terhadap Hasil belajar 

IPA. Journal for Lesson and Learning Studies, 1(3), 204–213. 

Bernard, M., & Sunaryo, A. (2020). Analisis Motivasi Belajar Siswa MTs dalam 

Pembelajaran Matematika Materi Segitiga dengan Berbantuan Media Javascript 

Geogebra. Jurnal Cendekia: Jurnal Pendidikan Matematika, 4(1), 134–143. 

https://doi.org/10.31004/cendekia.v4i1.173 

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, 7(3), 611–617. 

Chinetha, K., Joann, J. D., & Shalini, A. (2015). An Evolution of Android Operating 

System and Its Version. International Journal of Engineering and Applied 



Jurnal Hipotenusa, 3 (2), December 2021 
Melania Eva Wulanningtyas, Yusup Davit Palma Putra, Ni Nyoman Triani, Nofica Andriyati 

 

183 

 

Sciences, 2(2), 30–33. 

Dingel, M. J., Wei, W., & Huq, A. (2013). Cooperative Learning and Peer Evaluation: 

The Effect of Free Riders on Team Performance and The Relationship Between 

Course Performance and Peer Evaluation. Journal of The Scholarship of Teaching 

and Learning, 13(1), 45–56. 

Fathurrohman, M. (2017). Model-Model Pembelajaran Inovatif. Ar- Ruzz Media. 

Gazali, R. Y. (2016). Pembelajaran Matematika yang Bermakna. Math Didactic: Jurnal 

Pendidikan Matematika, 2(3), 181–190. https://doi.org/10.33654/math.v2i3.47 

Hamdani. (2011). Strategi Belajar Mengajar. Pustaka Setia. 

Ismail, A., & Wardani, A. (2019). Aplikasi Pembelajaran Ilmu Tajwid Berbasis 

Android. Semantik, 56–65. 

Istiqlal, A. (2018). Manfaat Media Pembelajaran dalam Proses Belajar dan Mengajar 

Mahasiswa di Perguruan Tinggi. KPS: Jurnal Kepemimpinan Dan Pengurusan 

Sekolah, 3(2), 139–144. https://doi.org/10.34125/kp.v3i2.264 

Johnson, D. W., & Johnson, R. T. (2019). Cooperative Learning: The Foundation for 

Active Learning. In S. M. Brito (Ed.), Active Learning - Beyond the Future (pp. 

59–70). IntechOpen. https://doi.org/dx.doi.org/10.5772/intechopen.81086 

Karo-Karo, I. R., & Rohani. (2018). Manfaat Media dalam Pembelajaran. AXIOM: 

Jurnal Pendidikan Dan Matematika, VII(1), 91–96. 

Kusrini, Manoy, J. T., Susanah, & Wijayanti, P. (2014). Strategi Pembelajaran 

Matematika. Universitas Terbuka. 

Kuswanto, J., & Radiansah, F. (2018). Media Pembelajaran Berbasis Android Pada 

Mata Pelajaran Sistem Operasi Jaringan Kelas XI. Jurnal Media Infotama, 14(1), 

15–20. https://doi.org/10.37676/jmi.v14i1.467 

Lubis, I. R., & Ikhsan, J. (2015). Pengembangan Media Pembelajaran Kimia Berbasis 

Android untuk Meningkatkan Motivasi Belajar dan Prestasi Kognitif Peserta Didik 

SMA. Jurnal Inovasi Pendidikan IPA, 1(2), 191–201. 

https://doi.org/10.21831/jipi.v1i2.7504 

Mawaddah, S., & Maryanti, R. (2016). Kemampuan Pemahaman Konsep Matematis 

Siswa SMP dalam Pembelajaran Menggunakan Model Penemuan Terbimbing 

(Discovery Learning). Edu-Mat: Jurnal Pendidikan Matematika, 4(1). 

Nitko, A. J., & Brookhart, S. M. (2011). Educational Assessment of Students. OH: 



Jurnal Hipotenusa, 3 (2), December 2021 
Melania Eva Wulanningtyas, Yusup Davit Palma Putra, Ni Nyoman Triani, Nofica Andriyati 

 

184 

 

Merill. 

Santrock, J. W. (2011). Educational Psychology. McGraw-Hill. 

Schunk, D. L. (2012). Learning Theories: An Educational Perspective. Pearson 

Education. 

Singh, R. (2014). An Overview of Android Operating System and Its Security Features. 

Journal of Engineering Research and Applications, 4(2), 519–521. 

Slavin, R. . (2005). Cooperative Learning. Nusa Media. 

Soegeng Ysh, A. . (2017). Dasar-Dasar Penelitian Bidang Sosial, Psikologi, dan 

Pendidikan. Magnum Pustaka Utama. 

Statcounter. (2021). Mobile & Tablet Operating System Market Share Indonesia 2018-

2020. https://gs.statcounter.com/os-market-share/mobile-tablet/indonesia/#yearly-

2018-2020 

Suddin, S., & Deda, Y. N. (2020). Education Game based on Timor Local Wisdom as 

an Android-Based Mathematics Learning Media. Al-Jabar: Jurnal Pendidikan 

Matematika, 11(02). https://doi.org/10.24042/ajpm.v11i2.6958 

Sugiyono. (2017). Metode Penelitian & Pengembangan Research and Development. 

Alfabeta. 

Wahid, A. H., Najiburrahman, Rahman, K., Faiz, Qodriyah, K., Hambali, Bali, M. M. E. 

., Baharun, H., & Muali, C. (2019). Effectiveness of Android-Based Mathematics 

Learning Media Application on Student Learning Achievement. Journal of 

Physics: Conference Series 1594 012047. https://doi.org/10.1088/1742-

6596/1594/1/012047 

Widiansyah, A. T., Indriwati, S. E., Munzil, & Fauzi, A. (2018). I-Invertebrata as an 

Android-Based Learning Media for Molluscs, Arthropods, and Echinoderms 

Identification and Its Influence on Students’ Motivation. Jurnal Pendidikan Biologi 

Indonesia, 4(1), 43–52. https://doi.org/10.22219/jpbi.v4i1.5476 

Widiarti, E. (2018). Pengaruh Motivasi Belajar dan Kesiapan Belajar Siswa Terhadap 

Hasil Belajar Mata Pelajaran Ekonomi Siswa Kelas X Ilmu-Ilmu Sosial Di SMA 

Negeri 2 Banguntapan. Jurnal Pendidikan Ekonomi, 7(4). 

Wulanningtyas, M. E. (2019). Keefektifan Pembelajaran Melalui Pendekatan Open-

Ended Ditinjau dari Prestasi Belajar dan Efikasi Diri Siswa. Jurnal Prosiding 

Sendika, 5(1). 



Jurnal Hipotenusa, 3 (2), December 2021 
Melania Eva Wulanningtyas, Yusup Davit Palma Putra, Ni Nyoman Triani, Nofica Andriyati 

 

185 

 

Wyk, M. M. V. (2011). The Effects of Teams-Games-Tournaments on Achievement, 

Retention, and Attitudes of Economics Education Students. Journal of Social 

Sciences, 26(3), 183–193. https://doi.org/10.1080/09718923.2011.11892895 

Yektyastuti, R., & Ikhsan, J. (2016). Pengembangan Media Pembelajaran Berbasis 

Android Pada Materi Kelarutan untuk Meningkatkan Performa Akademik Siswa 

SMA. Jurnal Inovasi Pendidikan IPA, 2(1), 88–99. 

https://doi.org/10.21831/jipi.v2i1.10289 

Zakaria, E., Solfitri, T., Daud, Y., & Abidin, Z. Z. (2013). Effect of Cooperative 

Learninng On Secondary School Students’ Mathematics Achievement. Creative 

Education, 4(2), 98–100. 

Zarkasyi, W. (2017). Penelitian Pendidikan Matematika. PT Refika Aditama. 

 


