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ABSTRAK 

Khoirunnisa, R. 2023. Pengembangan E-Modul Praktikum Berbasis 

Liveworksheets Berbantuan Tracker untuk Analisis Getaran Teredam. Skripsi, 

Prodi Pendidikan Fisika, Fakultas Matematika dan Ilmu Pengetahuan Alam, 

Universitas Negeri Semarang. Pembimbing: Dr. Ngurah Made Darma Putra, M.Si. 

Kata Kunci: E-Modul Praktikum, Getaran Teredam, Liveworksheets 

Pembelajaran abad ke-21 lebih mengandalkan teknologi untuk menunjang proses 

pembelajaran. Dengan teknologi, guru dapat menjadi fasilitator penyedia 

kebutuhan belajar berupa sumber dan media pembelajaran. Hasil observasi di SMA 

Muhammadiyah 1 Muntilan menunjukkan bahwa dalam proses pembelajaran 

Fisika masih jarang dilaksanakan praktikum. Hal ini dikarenakan keterbatasan alat 

dan bahan serta panduannya. Oleh karena itu, perlu adanya inovasi berupa 

pelaksanaan praktikum serta panduan praktikum yang terintegrasi dengan 

teknologi. Teknologi berupa Tracker digunakan untuk menganalisis getaran 

teredam yang berkaitan dengan fenomena shock absorber sepeda motor. Melihat 

tingginya pemakaian sepeda motor oleh peserta didik maka perlu adanya 

pengetahuan keselamatan kerja dalam penggunaannya. Keselamatan kerja 

merupakan sub materi Fase E Kurikulum Merdeka. Penelitian ini bertujuan untuk 

menganalisis getaran teredam dan mendapatkan karakteristik, validitas, serta 

kelayakan e-modul praktikum berbasis Liveworksheets berbantuan analisis 

Tracker. Jenis penelitian yang dilakukan adalah RnD dengan model 4D sampai 

pada tahap develop. Penelitian dilakukan di Fisika Universitas Negeri Semarang. 

Metode pengumpulan data melalui metode validasi oleh dosen fisika UNNES dan 

guru fisika SMA, dokumentasi, dan angket oleh mahasiswa fisika UNNES. Hasil 

penelitian menunjukkan bahwa karakteristik praktikum getaran teredam pada 

penelitian ini menggunakan 5 macam fluida berupa produk air, sabun, dan minyak 

goreng sebagai peredam. Getaran didapatkan dari bola pingpong yang 

disimpangkan ke bawah sejauh 2 cm di dalam fluida kemudian direkam 

menggunakan kamera gawai. Adapun video praktikum direkam di luar ruangan 

yang terang menggunakan background yang kontras dengan bola pingpong. Hasil 

video dianalisis menggunakan tracker untuk memvisualisasikan pola getaran 

teredam yang dihasilkan oleh masing-masing fluida. Pola getaran digunakan untuk 

menentukan konstanta redaman (b) dengan ketelitian tinggi. Karakteristik e-modul 

praktikum berbasis liveworksheets berbantuan tracker untuk analisis getaran 

teredam mencakup self-instructional, self-contained, stand alone, adaptive, dan 

user friendly. E-modul praktikum dilengkapi dengan panduan analisis data 

menggunakan tracker serta panduan untuk pendidik dan peserta didik. Di samping 

itu, e-modul praktikum dapat diakses melalui gawai maupun komputer baik secara 

online maupun offline dengan mengunduh e-modul dalam bentuk pdf. 

Pengembangan e-modul praktikum berbasis Liveworksheets berbantuan Tracker 

untuk analisis getaran teredam mendapat penilaian oleh ahli terhadap segi materi, 

media, dan teknologi. Rerata persentase keseluruhan mencapai 86,20% dengan 

kategori sangat layak. Adapun hasil penilaian dan tanggapan responden diperoleh 

data rerata persentase sebesar 87,8% dengan tingkat kelayakan yang termasuk 

kriteria sangat baik.  



 
 

viii 
 

ABSTRACT 

Khoirunnisa, R. 2023. Development of a Tracker-Assisted Liveworksheets-Based 

Practicum E-Module for Damped Vibration Analysis. Thesis, Department of 

Physics Education, Faculty of Mathematics and Natural Sciences, Semarang State 

University. Supervisor: Dr. Ngurah Made Darma Putra, M.Si. 

Keywords: Damped Vibration, E-Module Practicum, Liveworksheets 

21st-century learning relies more on technology to support the learning process. 

With technology, teachers can become facilitators who provide learning needs in 

the form of learning resources and media. The results of observations at SMA 

Muhammadiyah 1 Muntilan show that practical work is still rarely carried out in 

the Physics learning process. This is due to limited tools and materials as well as 

guidance. Therefore, there is a need for innovation in the form of implementing 

practicums and practicum guides that are integrated with technology. Technology 

in the form of a Tracker is used to analyze damped vibrations related to the 

phenomenon of motorbike shock absorbers. Seeing the high use of motorbikes by 

students, it is necessary to have occupational safety knowledge in their use. Work 

safety is a sub-material for Phase E of the Independent Curriculum. This research 

aims to analyze damped vibrations and obtain the characteristics, validity, and 

feasibility of Liveworksheets-based practicum e-modules with the help of Tracker 

analysis. The type of research carried out is RnD with a 4D model up to the 

development stage. The research was conducted at Semarang State University of 

Physics. Data collection methods include validation methods by UNNES physics 

lecturers and high school physics teachers, documentation, and questionnaires by 

UNNES physics students. The research results show that the practical 

characteristics of damped vibrations in this study use 5 types of fluids in the form 

of water, soap, and cooking oil as dampers. Vibrations are obtained from a ping 

pong ball that is tilted downwards 2 cm in the fluid and then recorded using a device 

camera. The practical video was recorded outside in a bright room using a 

contrasting background with ping pong balls. The video results are analyzed using 

a tracker to visualize the damped vibration patterns produced by each fluid. The 

vibration pattern is used to determine the damping constant (b) with high accuracy. 

The characteristics of the tracker-assisted live worksheets-based practical e-

module for damped vibration analysis include self-instructional, self-contained, 

stand-alone, adaptive, and user-friendly. The practicum e-module is equipped with 

a data analysis guide using a tracker as well as a guide for educators and students. 

Apart from that, the practicum e-module can be accessed via device or computer 

both online and offline by downloading the e-module in pdf form. The development 

of a Liveworksheets-based practical e-module with the help of Tracker for damped 

vibration analysis received an assessment by experts in terms of material, media, 

and technology. The overall percentage average reached 86.20% in the very 

feasible category. As for the results of the assessment and respondents' responses, 

the average percentage data was 87.8% with the eligibility level including very 

good criteria. 
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