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ABSTRAK 

Nama  : Vicola Arya Christi 

Program Studi : Informatika 

Judul  : Rancang Bangun Game 3D Tower Defense untuk melatih Operasi 

   Hitung Anak 

Operasi hitung merupakan salah satu hal yang sangat penting dalam 

kehidupan sehari-hari. Operasi hitung merupakan sebuah konsep yang meliputi 

penjumlahan, pengurangan, perkalian, dan pembagian. Belajar konsep dasar operasi 

hitung merupakan unsur penting dalam pembelajaran di sekolah khususnya 

matematika. Game bergenre Tower Defense merupakan salah satu bentuk game 

strategi. Pada penelitian ini diusulkan sebuah proyek game yang terdiri dari beberapa 

input dan output dari perangkat lunak yang akan digunakan untuk pembuatan game 

ini.Dengan adanya operasi hitung pada game Tower Defense merupakan salah satu 

alternatif untuk anak – anak agar dapat bermain dan belajar dalam waktu 

bersamaanUnity merupakan suatu aplikasi game Engine yang digunakan untuk 

mengembangkan game multi platform yang mudah digunakan. Dalam game ini akan 

menggunakan unity game Engine dalam pembuatannya karena unity dapat digunakan 

untuk game 3D. Game ini diujikan menggunakan sistem SUS (System Usability 

Scale) dengan total jumlah 30 responden. Nilai SUS dari pengujian menghasilkan 

nilai rata-rata 83 untuk 30 responden. Dapat disimpulkan bahwa game yang dibuat 

dapat berfungsi dengan baik. 

 

Kata Kunci : Game Komputer, 3D, Tower Defense, Operasi Hitung, SUS 
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ABSTRACT 

Name  : Vicola Arya Christi 

Department : Informatics 

Title  : Design and Build 3D Tower Defense Game to Train Children’s 

   Arithmetic Operations 

Counting operations are one of the most important things in everyday life. 

The arithmetic operation is a concept that includes addition, subtraction, 

multiplication, and division. Learning the basic concepts of arithmetic operations is 

an important element in learning at school, especially mathematics. The Tower 

Defense genre game is a form of strategy game. In this study, a game project is 

proposed which consists of several inputs and outputs from the software that will be 

used to make this game. With the arithmetic operations in the Tower Defense game, 

it is an alternative for children to play and learn at the same time. a game engine 

application that is used to develop multi-platform games that are easy to use. In this 

game, we will use the Unity Game Engine in its manufacture because Unity can be 

used for 3D games. This game was tested using the SUS (System Usability Scale) 

system with a total of 30 respondents. The SUS score from the test resulted in an 

average score of 83 for 30 respondents. It can be concluded that the game made can 

function well. 

 

Keywords : Computer Game, 3D, Tower Defense, Counting Operation, SUS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ix 
 

 

 

 

 

 

 

Halaman ini sengaja dikosongkan 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

x 
 

DAFTAR ISI 

 
LEMBAR PENGESAHAN TUGAS AKHIR .......................................................... i 

KATA PENGANTAR ............................................................................................. iii 

PERNYATAAN KEASLIAN DAN PERSETUJUAN PUBLIKASI TUGAS 

AKHIR ...................................................................................................................... v 

ABSTRAK ................................................................................................................ vi 

DAFTAR ISI .............................................................................................................. x 

DAFTAR GAMBAR ............................................................................................... xiii 

DAFTAR TABEL .................................................................................................... xv 

DAFTAR PERSAMAAN ....................................................................................... xvi 

BAB 1 PENDAHULUAN ......................................................................................... 1 

1.1. Latar Belakang ......................................................................................... 1 

1.2. Rumusan Masalah .................................................................................... 2 

1.3. Tujuan Penelitian ..................................................................................... 2 

1.4. Manfaat Penelitian ................................................................................... 2 

1.5. Batasan Masalah ....................................................................................... 2 

BAB 2 TINJAUAN DAN DASAR TEORI ............................................................. 3 

2.1. Tinjauan Pustaka ...................................................................................... 3 

2.2. Dasar Teori ................................................................................................ 4 

2.3. Definisi Game ............................................................................................ 4 

2.3.1. Game Tower Defense ......................................................................... 6 

2.4. Game Engine ............................................................................................. 6 

2.5. Operasi Hitung .......................................................................................... 7 

2.6. Jenis-jenis platform game ......................................................................... 8 

2.7. Genre Game ............................................................................................... 9 

2.8. Unsur-unsur game .................................................................................. 10 

2.9. Game Desain Dokumen (GDD) .............................................................. 11 

2.10. SUS (System Usability Scale) .............................................................. 11 



 

xi 
 

2.11. Flowchart .............................................................................................. 12 

2.12. Usecase Diagram ................................................................................. 12 

2.13. Activity Diagram .................................................................................. 13 

2.14. Survei Narasumber ............................................................................. 14 

BAB 3 METODOLOGI PENELITIAN ................................................................ 17 

3.1. Diagram Penelitian .................................................................................. 17 

3.2. Bahan dan perangkat penelitian ............................................................ 18 

3.2.1. Perangkat Keras (Hardware) .......................................................... 18 

3.2.2. Perangkat Lunak (Software)........................................................... 18 

3.3. Skenario Pengujian ................................................................................. 18 

3.3.1    Pengujian menggunakan metode SUS (System Usability Scale) ...... 18 

3.4. Flowchart Objek ...................................................................................... 21 

3.4. Objek Penelitian ...................................................................................... 22 

3.5. Tahap Penelitian ...................................................................................... 23 

3.6. Game Desain Dokumen (GDD) .............................................................. 23 

3.6.1. Judul Game ...................................................................................... 23 

3.6.2. Analisis Game................................................................................... 23 

3.6.3. Game Statement ................................................................................ 23 

3.6.4. Genre ................................................................................................ 24 

3.6.5. Platform ............................................................................................ 24 

3.6.6. Target Audience ............................................................................... 24 

3.6.7. User Interface ................................................................................... 24 

3.6.8. Aturan Permainan ........................................................................... 24 

3.6.9. Aset Game......................................................................................... 25 

3.6.10. Desain Splash Screen ....................................................................... 33 

3.6.11. Desain Halaman Menu .................................................................... 34 

3.6.12. Desain Halaman Materi .................................................................. 35 

3.6.13. Desain Halaman Stage A ................................................................. 36 

3.6.14. Desain Halaman Stage B ................................................................. 37 

3.6.15. Desain Halaman Stage C ................................................................. 38 



 

xii 
 

3.6.16. Desain Halaman Menang ............................................................... 39 

3.6.17. Desain Halaman Kalah .................................................................. 40 

3.7. Flowchart Game ...................................................................................... 41 

3.8. Usecase Diagram Game .......................................................................... 42 

3.9. Activity Diagram Game ........................................................................... 43 

3.10. Overview Game ................................................................................... 44 

BAB 4 HASIL DAN PEMBAHASAN .................................................................. 45 

4.1. Mekanisme Game .................................................................................... 45 

4.2. Penerapan Aset Game ............................................................................ 45 

4.3. Implementasi Aset Game........................................................................ 46 

4.4. Implementasi Game ................................................................................ 47 

4.4.1. Implementasi Halaman Splash Screen .......................................... 47 

4.4.2. Implementasi Halaman Menu ....................................................... 48 

4.4.3. Implementasi Halaman Materi ..................................................... 49 

4.4.4. Implementasi Halaman Stage A .................................................... 50 

4.4.5. Implementasi Halaman Stage B .................................................... 51 

4.4.6. Implementasi Halaman Stage C .................................................... 52 

4.4.7. Implementasi Aset Musuh ............................................................. 53 

4.4.8. Implementasi Kuis .......................................................................... 56 

4.5. Hasil Pengujian ....................................................................................... 56 

BAB 5 PENUTUP ................................................................................................... 63 

5.1. Kesimpulan ............................................................................................. 63 

5.2. Saran ........................................................................................................ 63 

DAFTAR PUSTAKA ............................................................................................. 64 

 

 

 

 

 



 

xiii 
 

DAFTAR GAMBAR 
 

Gambar 2.1 Logo Unity Game Engine ........................................................................ 7 

Gambar 3.1 Blok Diagram Penelitian ....................................................................... 17 

Gambar 3.2 Gambar Flowchart objek tower............................................................. 21 

Gambar 3.3 Gambar Flowchart objek musuh ........................................................... 22 

Gambar 3.4 Proses tahapan penelitian ...................................................................... 23 

Gambar 3.5 Gambar Standar Turet ........................................................................... 25 

Gambar 3.6 Gambar Misil Launcher ........................................................................ 26 

Gambar 3.7 Gambar Laserbeam ............................................................................... 26 

Gambar 3.8 Gambar Monster Slime .......................................................................... 27 

Gambar 3.9 Gambar Monster Hantu ......................................................................... 27 

Gambar 3.10 Gambar  Monster Kelelawar ............................................................... 28 

Gambar 3.11 Gambar Aset Background ................................................................... 28 

Gambar 3.12 Gambar sprites health bar ................................................................... 29 

Gambar 3.13 Gambar font roboto ............................................................................. 29 

Gambar 3.14 Audio Background Halaman Menu ..................................................... 30 

Gambar 3.15 Audio Background Halaman Stage ..................................................... 30 

Gambar 3.16 Audio Standar Turet ............................................................................ 31 

Gambar 3.17 Audio Misil Launcher ......................................................................... 31 

Gambar 3.18 Audio Laserbeam ................................................................................ 32 

Gambar 3.19 Audio Efek Musuh .............................................................................. 32 

Gambar 3.20 Gambar Desain Splash Screen............................................................. 33 

Gambar 3.21 Gambar Halaman Menu ...................................................................... 34 

Gambar 3.22 Gambar Halaman Materi ..................................................................... 35 

Gambar 3.23 Gambar Desain Stage A ...................................................................... 36 

Gambar 3.24 Gambar Desain Stage B ...................................................................... 37 

Gambar 3.25 Gambar Desain Stage C ...................................................................... 38 

Gambar 3.26 Gambar Desain Halaman Menang ....................................................... 39 

Gambar 3.27 Gambar Desain Halaman Kalah .......................................................... 40 

Gambar 3.28 Flowchart Game .................................................................................. 41 

Gambar 3.29 Usecase diagram .................................................................................. 42 

Gambar 3.30 Activity Diagram .................................................................................. 43 

Gambar 4.1 Gambar Implementasi Aset ................................................................... 46 

Gambar 4.2 Contoh Implementasi Game .................................................................. 47 

Gambar 4.3 Gambar Splash Screen Logo UNTAG .................................................. 47 

Gambar 4.4 Gambar Splash Screen Unity................................................................. 48 



 

xiv 
 

Gambar 4.5 Gambar Halaman Menu ........................................................................ 48 

Gambar 4.6 Gambar Halaman Materi ...................................................................... 49 

Gambar 4.7 Gambar Halaman Stage A .................................................................... 50 

Gambar 4.8 Gambar Halaman Stage B .................................................................... 51 

Gambar 4.9 Gambar Halaman Stage C .................................................................... 52 

Gambar 4.10 Gambar Implementasi Musuh Pada Stage A ...................................... 53 

Gambar 4.11 Gambar Implementasi Musuh Pada Stage B ...................................... 54 

Gambar 4.12 Gambar Implementasi Musuh Pada Stage C ...................................... 55 

Gambar 4.13 Gambar Implementasi Kuis ................................................................ 56 

Gambar 4.14 Gambar Kuisioner 8-10 Tahun ........................................................... 57 

Gambar 4.15 Gambar Kuisioner 11-12 Tahun ......................................................... 57 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xv 
 

DAFTAR TABEL 
 

Tabel 3.1 Pertanyaan SUS ......................................................................................... 19 

Tabel 3.2 Tabel Tingkat Nilai SUS ........................................................................... 19 

Tabel 3.3 Tabel Perhitungan SUS ............................................................................. 20 

Tabel 4.1 Tabel Kuisioner Pengujian SUS ................................................................ 58 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xvi 
 

DAFTAR PERSAMAAN 
 

Persamaan  3.1 Persamaan Perhitungan SUS ........................................................... 20 

 

 


