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ABSTRACT 

The development of digital technology drives the transformation of conventional 
learning toward a more interactive, flexible, and student-centered approach; 
however, its implementation in junior high school robotics extracurricular 
activities is still constrained by limited face-to-face time and the sub-optimal 
performance of the Tinkercad simulation platform on Android devices. This study 
successfully developed and implemented an Android-based Robotics Learning 
Management System using the ADDIE model with a Firebase and Supabase 
hybrid architecture, serving as a stable learning medium accessible anytime via 
smartphones. This LMS integrates curated multimedia content in the form of 
videos and modules, an attendance system for instructors, and a 2D Tinkercad 
embedded simulation that enables students to independently understand Arduino 
programming and component operations without physical hardware. The 
Functional Testing (Black Box) results showed that all features functioned 100% 
as expected, while the Usability Testing using the System Usability Scale yielded 
an average score of 88, placing it in the "Best Imaginable" category with a Grade 
A (Acceptable). Consequently, this Android-based Robotics LMS is proven to have 
a very high level of practicality, is highly feasible for use, and is effective in 
supporting two-way communication and student self-directed learning outside of 
face-to-face hours. 
Keywords: ADDIE, Android, LMS, Robotics, SUS, Tinkercad,. 
 

ABSTRAK 

Perkembangan teknologi digital mendorong transformasi pembelajaran 
konvensional menuju pendekatan yang lebih interaktif, fleksibel, dan berpusat 
pada peserta didik, namun implementasinya pada ekstrakurikuler robotika tingkat 
SMP masih terkendala keterbatasan waktu tatap muka serta ketidakoptimalan 
platform simulasi Tinkercad pada perangkat Android. Penelitian ini berhasil 
mengembangkan dan mengimplementasikan Learning Management System 
Robotika berbasis Android menggunakan model ADDIE dengan arsitektur hybrid 
Firebase dan Supabase sebagai media pembelajaran yang stabil dan dapat diakses 
kapan saja melalui smartphone. LMS ini mengintegrasikan konten multimedia 
terkurasi berupa video dan modul, sistem presensi untuk pelatih, serta simulasi 
embedded Tinkercad secara 2D yang memungkinkan siswa memahami program 
Arduino dan cara kerja komponen secara mandiri tanpa perangkat fisik. Hasil Uji 
Fungsionalitas (Black Box) menunjukkan seluruh fitur berfungsi 100% sesuai 
harapan, sementara Uji Usability menggunakan System Usability Scale 
menghasilkan skor rata-rata 88 yang masuk dalam kategori Best Imaginable 
dengan Grade A (Acceptable). Dengan demikian, LMS Robotika berbasis 
Android ini terbukti memiliki tingkat kepraktisan yang sangat tinggi, layak 
digunakan, serta efektif dalam mendukung komunikasi dua arah dan kemandirian 
belajar siswa di luar jam tatap muka. 
Kata Kunci: ADDIE, Android, LMS, Robotika, SUS, Tinkercad. 
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