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PERANCANGAN DAN PENGEMBANGAN MODUL 

PRAKTIKUM TIME MOTION STUDY PADA LABORATORIUM 

PERANCANGAN SISTEM KERJA DAN ERGONOMI 

Delia Dwi Shafina Siregar Pahu 

 

ABSTRAK 

Pengembangan sistem yang dilakukan memiliki tujuan untuk memahami bagaimana 

perancangan dan pengembangan modul dengan berdasar pada teori terkait dan Rencana 

Pembelajaran Semester. Pada pengembangan sistem ini yang ditekankan adalah sistem 

dan metode pembelajaran yang berlaku pada Program Studi Teknik Industri di 

Universitas Bakrie khusus nya mata kuliah Faktor Manusia dan Ergonomi serta 

Analisis Perancangan dan Pengukuran Kerja. Fokus yang menjadi batasan dalam 

pengembangan ini ialah terkait Time and Motion Study. Dengan menganalisis teori 

terkait dan menjadikan RPS sebagai dasar dalam merancang kegiatan praktikum untuk 

kemudian dibuat panduan yang memadai berupa Modul Praktikum. Metode atau 

pendekatan yang digunakan ialah Re-engineering dengan menjadikan model 

pengembangan ADDIE (Analyze, Design, Development, Implementation, Evaluation) 

sebagai poros utama dalam melaksanakan rangkaian proses perancangan, penyusunan, 

dan pengembangan modul. Hasil dari rancangan pengembangan sistem ini berupa 

metode pembelajaran tambahan yaitu rangkaian kegiatan Praktikum beserta Modul 

Praktikum sebagai panduan dalam pelaksanaan Praktikum yang telah diuji validasi 

oleh Dosen Pengampu Mata Kuliah. 

 

Kata kunci: Modul Praktikum, Perancangan Kegiatan Praktikum, Pengembangan 

Modul, Re-engineering, Model Pengembangan ADDIE, Rencana Pembelajaran 

Semester. 
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DESIGN AND DEVELOPMENT OF TIME MOTION STUDY 

PRACTICUM MODULE IN WORK SYSTEM DESIGN AND 

ERGONOMIC LABORATORY 

Delia Dwi Shafina Siregar Pahu 

 

ABSTRACT 

The system development carried out has the aim of understanding how to design and 

develop modules based on related theories and Semester Learning Plans, especially 

course Learning Outcomes. In the development of this system, the emphasis is on 

systems and learning methods that apply to the Industrial Engineering Study Program 

at Bakrie University, specifically the Human Factors and Ergonomics courses as well 

as Work Design and Measurement Analysis. The focus that becomes the limitation in 

this development is related to Time and Motion Study. By analyzing related theories 

and using SLP as the basis for designing appropriate and appropriate practicum 

activities, an adequate guide will be made in the form of Practicum Modules. The 

method or approach used is Re-engineering by making the ADDIE development model 

(Analyze, Design, Development, Implementation, Evaluation) the main axis in carrying 

out a series of module design, preparation, and development processes. The results of 

this system development design are in the form of additional learning methods, namely 

a series of Practicum activities along with Practicum Modules as a guide in the 

implementation of the Practicum which has been validated by the Lecturer related to 

the subject.  

 

Keywords: Practicum Module, Practical Activity Design, Module Development, Re-

engineering, ADDIE Development Model, Semester Learning Plan. 



x 
 

DAFTAR ISI 

 

HASIL PERNYATAAN ORISINALITAS ................................................................. iii 

LEMBAR PENGESAHAN ......................................................................................... iv 

KATA PENGANTAR .................................................................................................. v 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI .................................. vii 

ABSTRAK ................................................................................................................. viii 

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

DAFTAR TABEL ...................................................................................................... xiii 

DAFTAR GAMBAR ................................................................................................. xiv 

DAFTAR LAMPIRAN .............................................................................................. xiv 

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

PENDAHULUAN ........................................................................................................ 1 

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

1.2 Rumusan Masalah .......................................................................................... 6 

1.3 Batasan Masalah ............................................................................................. 6 

1.4 Tujuan Pengembangan Sistem ....................................................................... 7 

1.5 Hasil Rancangan Pengembangan Sistem ....................................................... 7 

1.6 Sistematika Penulisan ..................................................................................... 7 

BAB II ........................................................................................................................... 9 

LANDASAN TEORI DAN ANALISIS KEBUTUHAN PENGEMBANGAN ........... 9 

2.1 Keilmuan Ergonomi ....................................................................................... 9 

 Pengertian Ergonomi ............................................................................... 9 



xi 
 

 Tujuan dan Ruang Lingkup Ergonomi .................................................. 10 

2.2 Time and Motion Study ................................................................................. 12 

2.2.1. Time Study ............................................................................................. 13 

2.2.2. Pengukuran Pendahuluan ...................................................................... 15 

2.2.3. Pengukuran Waktu Kerja ...................................................................... 17 

2.2.4. Studi Gerakan ........................................................................................ 19 

2.3 Metode Praktikum Laboratorium dalam Pembelajaran ................................ 24 

2.3.1. Rencana Pembelajaran Semester........................................................... 24 

2.3.2. Proses Pembelajaran.............................................................................. 26 

2.3.3. Metode Praktikum ................................................................................. 28 

2.3.4. Safety atau Keamanan dan Keselamatan dalam Kegiatan Praktikum 

Laboratorium ....................................................................................................... 31 

2.4 Metode Re-engineering ................................................................................ 33 

2.5 Model Pengembangan ADDIE ..................................................................... 33 

2.6 Penyusunan Modul ....................................................................................... 35 

2.6.1 Modul .................................................................................................... 35 

2.6.2 Penyusunan dan Pengembangan Modul ............................................... 36 

2.6.3 Kriteria Modul yang Berkualitas ........................................................... 40 

2.7 Analisis Kebutuhan dan Pengembangan ...................................................... 42 

2.7.1 User Requirement.................................................................................. 43 

2.7.2 System Specification Requirement ........................................................ 43 

2.7.3 Maintenance Requirement .................................................................... 43 

BAB III ....................................................................................................................... 43 



xii 
 

METODE ATAU PENDEKATAN ............................................................................ 43 

3.1 Objek Pengembangan Sistem ....................................................................... 43 

3.2 Metodologi Pengembangan Sistem .............................................................. 44 

3.3 Kerangka Pemikiran ..................................................................................... 44 

3.4 Uraian Kerangka Pemikiran ......................................................................... 47 

3.4.1. Analisis .................................................................................................. 47 

3.4.2. Perancangan .......................................................................................... 48 

3.4.3. Pengembangan ...................................................................................... 49 

3.4.4. Implementasi ......................................................................................... 49 

3.4.5. Evaluasi ................................................................................................. 50 

3.4.6. Modul Hasil Pengembangan ................................................................. 50 

BAB IV ....................................................................................................................... 52 

KOMPONEN DESAIN .............................................................................................. 52 

4.1 Analisis Siatuasi Awal dan Kebutuhan ........................................................ 52 

 Sub-Capaian Pembelajaran Mata Kuliah .............................................. 53 

 Kebutuhan Laboratorium ...................................................................... 54 

 Deskripsi dan Bahan Kajian Paktikum ................................................. 54 

4.1 Perancangan Kegiatan dan Modul Praktikum .............................................. 55 

4.1.1 Perancangan Kegiatan Praktikum ......................................................... 55 

4.1.2 Perancangan Modul Praktikum ............................................................. 59 

4.1.3 Perbandingan Rancangan Modul setelah Re-engineering terhadap 

Referensi .............................................................................................................. 62 

4.2 Penyusunan Modul Praktikum ..................................................................... 64 



xiii 
 

4.3 Implementasi Modul ..................................................................................... 68 

4.3.1 Uji Validasi ........................................................................................... 68 

4.3.2 Uji Coba dan Implementasi pada Mahasiswa ....................................... 70 

4.4 Evaluasi dan Perbaikan Modul ..................................................................... 71 

BAB V ......................................................................................................................... 72 

HASIL RANCANGAN .............................................................................................. 72 

5.1 Hasil Rancangan Kegiatan dan Modul Praktikum ....................................... 72 

5.1.1 Hasil Rancangan Kegiatan Praktikum .................................................. 72 

5.1.2 Hasil Rancangan Modul Praktikum ...................................................... 73 

BAB VI ....................................................................................................................... 74 

SIMPULAN DAN SARAN ........................................................................................ 74 

6.1 Simpulan ............................................................................................................ 74 

6.2 Saran .................................................................................................................. 74 

DAFTAR PUSTAKA ................................................................................................. 76 

LAMPIRAN ................................................................................................................ 79 

 

 

DAFTAR TABEL 

Tabel 1 Performance Rating Westinghouse ............................................................... 16 

Tabel 2 Gerakan Therblig Efektif .............................................................................. 20 

Tabel 3 Gerakan Therblig Efektif (lanjutan) .............................................................. 21 

Tabel 4 Gerakan Therblig Tidak Efektif .................................................................... 22 

Tabel 5 Gerakan Therblig Tidak Efektif (lanjutan) .................................................... 22 

Tabel 6 Perbandingan Hasil Rancangan Modul Terkait Format dan Isi .................... 62 



xiv 
 

Tabel 7 Perbandingan Modul Hasil Re-engineering dengan Referensi Modul .......... 63 

Tabel 8 Uji Validasi Dosen Pengampu ...................................................................... 70 

Tabel 9 Uji Validasi Laboratorium............................................................................. 70 

 

DAFTAR GAMBAR 

Gambar 1 rumus rata-rata sub-group ......................................................................... 15 

Gambar 2 Rumus Standar Deviasi............................................................................. 16 

Gambar 3 Langkah Menyusun RPS .......................................................................... 25 

Gambar 4 Model Pengembangan ADDIE ................................................................. 34 

Gambar 5 Kerangka Pemikiran….......……………………………………………...46 

Gambar 5 Format dan Isi Modul ............................................................................... 61 

Gambar 6 Proses Uji Validasi Modul ........................................................................ 68 

 

 

DAFTAR LAMPIRAN 
Lampiran 1 Analisis Situasi Awal dan Kebutuhan………………………………..79 

Lampiran 2 Rancangan dan Susunan Modul Praktikum…………………………..80 

Lampiran 3 Pengujian Validasi oleh Asisten Laboratorium………………………81 

Lampiran 4 Rancangan Kegiatan Praktikum dalam Mencapai SCPMK………….83 

Lampiran 5 Hasil Penyusunan Modul.....................................................................88


