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ABSTRAK 
 

MUQARRABIIN HAQQUL YAQIIN. Simulasi Interaktif Berbantuan Software 

Algodoo pada Materi Gravitasi Newton. Skripsi, Program Studi Pendidikan Fisika, 

Fakultas Matematika dan Ilmu Pengetahuan Alam, Universitas Negeri Jakarta, 

Februari 2023.  

Penelitian ini dilatarbelakangi oleh kesulitan peserta didik dalam memahami materi 

fisika yang bersifat abstrak, sehingga menyebabkan terjadinya miskonsepsi fisika. 

Penggunaan simulasi interaktif dapat menjadi salah satu solusi dalam mencegah 

miskonsepsi. Algodoo menjadi salah satu aplikasi yang dapat merancang simulasi 

fisika dengan menyajikan banyak fitur. Peneltian ini bertujuan untuk menghasilkan 

simulasi interaktif fisika berbantuan algodoo pada materi gravitasi Newton kelas X 

SMA yang layak digunakan dalam proses pembelajaran. Metode Penelitian dan 

Pengembangan yang digunakan dalam penelitian ini mengacu pada model 4D oleh 

Thiagarajan, Semmel, & Semmel. Instrumen dalam penelitian ini adalah angket 

dengan 4 kategori respon yang dianalisis berdasarkan skala Likert. Simulasi ini 

telah melalui tahap uji validasi dengan presentase ahli materi 75% dan ahli media 

91,67%. Uji coba simulasi ini dilakukan terhadap 30 peserta didik SMA dan 

pendidik, dengan presentase yang didapat 93,18% menurut pendidik dan 84,83% 

menurut peserta didik. Dari hasil ini disimpulkan bahwa simulasi yang 

dikembangkan dinyatakan layak digunakan dalam kegiatan pembelajaran dan 

bermanfaat bagi guru maupun peserta didik. 

 

 

Kata kunci Simulasi interaktif, Algodoo, Gravitasi Newton 
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ABSTRACT 
 

MUQARRABIIN HAQQUL YAQIIN. Interactive Simulation Assisted by 

Algodoo Software on Newton's Gravity Material. Thesis, Physics Education Study 

Program, Faculty of Mathematics and Natural Sciences, Jakarta State University, 

February 2023. 

This research is motivated by students' difficulties in understanding abstract physics 

material, which causes misconceptions about physics. The use of interactive 

simulations can be a solution to prevent misconceptions. Algodoo is an application 

that can design physics simulations by presenting many features. This research aims 

to produce interactive physics simulations assisted by algodoo on Newtonian 

gravity material for class X High School that is suitable for use in the learning 

process. The Research and Development method used in this study refers to the 4D 

model by Thiagarajan, Semmel, & Semmel. The instrument in this study was a 

questionnaire with 4 response categories which were analyzed based on the Likert 

scale. This simulation has gone through the validation test stage with a percentage 

of material experts 75% and media experts 91.67%. This simulation trial was 

conducted on 30 high school students and educators, with a percentage obtained by 

educators of 93.18% and 84.83% according to students. From these results it was 

concluded that the simulation developed was declared feasible for use in learning 

activities and useful for teachers and students. 

 

 

Keywords Interactive simulation, Algodoo, Newton's Gravity 

  



 

vii 

 

DAFTAR ISI 
 

LEMBAR PENGESAHAN ..................................................................................... i 

LEMBAR PERNYATAAN ORISINALITAS ....................................................... ii 

LEMBAR PERSEMBAHAN ................................................................................ iii 

KATA PENGANTAR ........................................................................................... iv 

ABSTRAK .............................................................................................................. v 

ABSTRACT ........................................................................................................... vi 

DAFTAR ISI ......................................................................................................... vii 

DAFTAR TABEL .................................................................................................. ix 

DAFTAR GAMBAR .............................................................................................. x 

DAFTAR LAMPIRAN .......................................................................................... xi 

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

A. Latar Belakang ............................................................................................... 1 

B. Fokus Penelitian ............................................................................................. 4 

C. Perumusan Masalah ........................................................................................ 4 

D. Tujuan Penelitian............................................................................................ 4 

E. Manfaat Hasil Penelitian................................................................................. 4 

BAB II KAJIAN PUSTAKA .................................................................................. 5 

A. Konsep Pengembangan Model ....................................................................... 5 

B. Konsep Model yang Dikembangkan .............................................................. 7 

C. Hasil Penelitian yang Relevan ...................................................................... 25 

D. Kerangka Berpikir ........................................................................................ 27 

BAB III METODOLOGI PENELITIAN.............................................................. 29 

A. Tujuan Penelitian.......................................................................................... 29 

B. Tempat dan Waktu Penelitian ...................................................................... 29 

C. Karakteristik Model yang Dikembangkan.................................................... 29 

D. Pendekatan dan Metode Penelitian .............................................................. 29 

E. Langkah-langkah Pengembangan Model ..................................................... 30 

BAB IV PEMBAHASAN ..................................................................................... 38 

A. Hasil Pengembangan Model ........................................................................ 38 

B. Kelayakan Produk ........................................................................................ 43 

C. Uji Coba Produk .......................................................................................... 45 

D. Pembahasan ................................................................................................. 47 



 

viii 

 

BAB V KESIMPULAN, IMPLIKASI, DAN SARAN ........................................ 54 

A. Kesimpulan .................................................................................................. 54 

B. Implikasi ...................................................................................................... 54 

C. Saran ............................................................................................................ 54 

DAFTAR PUSTAKA ........................................................................................... 55 

LAMPIRAN .......................................................................................................... 61 

RIWAYAT HIDUP ............................................................................................... 89 

 

  



 

ix 

 

DAFTAR TABEL 
 

Tabel 3.1 Instrumen Validasi Ahli Materi ................................................  32 

Tabel 3.2 Instrumen Validasi Ahli Media ................................................  33 

Tabel 3.3 Instrumen Uji Coba Produk oleh Guru .....................................  35 

Tabel 3.4  Instrumen Uji Coba Produk oleh Siswa ...................................  36 

Tabel 3.5 Instrumen Validitas ..................................................................  37 

Tabel 3.6  Kriteria Interpretasi Validitas ...................................................  37 

Tabel 4.1  Buku Panduan Simulasi ............................................................  41 

Tabel 4.2  Hasil Uji Validasi Materi..........................................................  43 

Tabel 4.3  Hasil Uji Validasi Media ..........................................................  44 

Tabel 4.4  Hasil Uji Coba oleh Pendidik ...................................................  46 

Tabel 4.5  Hasil Uji Coba oleh Peserta Didik ............................................  46 

Tabel 4.6  Tampilan Simulasi Sebelum dan Setelah Perbaikan Sesuai Saran 

Ahli Materi  ..................................................................................................  50 

Tabel 4.7  Tampilan Buku Panduan Sebelum dan Setelah Perbaikan Sesuai 

Saran Ahli Media .............................................................................................  51 

 

  



 

x 

 

DAFTAR GAMBAR 
 

Gambar 2.1 Model Pengembangan Pembelajaran 4D oleh Thiagarajan (Trianto, 

2009)  ..................................................................................................  6 

Gambar 2.2 Struktur hubungan dunia fisis, formalisme/model matematis dan 

lingkungan pembelajaran digital. (Resmiyanto, 2017) ....................................  14 

Gambar 2.3 Simulasi gerakan proyektil horizontal, disertai dengan visualisasi 

jalur yang dilalui dan arah vektor kecepatan (ditampilkan secara real time) 

(Gregorcic & Bodin, 2017). .............................................................................  15 

Gambar 2.4 Tampilan Awal Algodoo ..........................................................  17 

Gambar 2.5 Dua benda yang berjarak dan memiliki massa. ........................  18 

Gambar 2.6 Benda m1 yang dipengaruhi oleh gaya gravitasi m2 dan m3 .....  19 

Gambar 2.7 Sketsa medan gravitasi suatu benda (Setyawan, 2020) ............  20 

Gambar 2.8 Titik medan yang dipengaruhi oleh gaya gravitasi m1 dan m2 ..  21 

Gambar 2.9 Titik medan di ketinggian h ......................................................  21 

Gambar 2.10 lintasan planet berbentuk elips (Setyawan, 2020) ....................  24 

Gambar 2.11 Diagram Kerangka Berpikir .....................................................  28 

Gambar 4.1  Simulasi 1 .................................................................................  39 

Gambar 4.2  Simulasi 2 .................................................................................  40 

Gambar 4.3  Simulasi 3 .................................................................................  41 

Gambar 4.4  Capaian Uji Validasi Materi .....................................................  44 

Gambar 4.5  Capaian Uji Validasi Media .....................................................  45 

 

   

 

  

  

https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334485
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334485
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334486
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334486
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334487
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334487
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334487
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334489
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334491
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334493
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334494
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334585
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334586
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334587
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334588
https://unjac-my.sharepoint.com/personal/muqarrabiinhaqqulyaqiin_1302617071_mhs_unj_ac_id/Documents/skripsii%203.1.docx#_Toc127334589


 

xi 

 

DAFTAR LAMPIRAN 
 

Lampiran 1. Hasil Analisis Kebutuhan ............................................................  61 

Lampiran 2. Validasi Ahli Materi ....................................................................  64 

Lampiran 3. Validasi Ahli Media.....................................................................  70 

Lampiran 4. Surat Pengantar Observasi ...........................................................  73 

Lampiran 5. Uji coba oleh Pendidik ................................................................  74 

Lampiran 6. Uji Coba oleh Peserta Didik ........................................................  77 

Lampiran 7. Hasil Nilai Uji Kinerja Simulasi ..................................................  80 

Lampiran 8. Pedoman Penilaian Uji Kinerja Siswa Menggunakan Simulasi ..  81 

Lampiran 9. Dokumentasi Uji Coba Peserta Didik dan Pendidik ....................  87 

Lampiran 10. Bukti Tanda Tangan Uji Coba oleh Peserta Didik ....................  88 

 

 


