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PENGEMBANGAN E-HANDOUT BAKTERI BERDASARKAN RAGAM 

KOLONI BAKTERI MANGROVE (MANGROVE BACTERIA)  

PADA KAWASAN MANGROVE SUNGAI CUKA (Oleh: Arfa Veni Audia; 

Pembimbing: Aulia Ajizah; 2025; 89 halaman) 

 

ABSTRAK 

Karakteristik koloni dan sitologi mikroba merupakan salah satu materi mata kuliah 

Mikrobiologi. Telah dilakukan penelitian untuk mengeksplorasi dan 

mengidentifikasi koloni bakteri pada lumpur mangrove Desa Muara Kintap. 

Penelitian dilakukan dengan pendekatan deskriptif dengan pengambilan sampel 

tanah mangrove pada 3 titik yang berbeda. Hasil ragam koloni bakteri yang 

didapatkan kemudian diidentifikasi berdasarkan literatur mengenai sifat-sifat 

koloni bakteri dan dikembangkan menjadi bahan ajar berbentuk E-Handout sebagai 

bahan pengayaan mata kuliah Mikrobiologi. Pengembangan E-Handout dilakukan 

dengan model 4-D (Define, Design, Development, dan Dissemination). Hasil 

validasi oleh tiga orang validator menunjukkan persentase validasi materi sebesar 

79,4% (cukup valid) dan validasi media sebesar 95% (sangat valid). Uji keterbacaan 

oleh 9 mahasiswa menunjukkan persentase sebesar 98,82% (sangat baik), 

sedangkan uji respon oleh 26 mahasiswa menunjukkan persentase sebesar 95,36% 

(sangat baik). Berdasarkan hasil tersebut, E-Handout yang dikembangkan 

dinyatakan layak digunakan sebagai media pembelajaran dalam mendukung 

pemahaman mahasiswa mengenai ragam koloni bakteri pada rizosfer 

tanaman mangrove. 

 

Kata Kunci: E-Handout ragam bakteri, koloni bakteri, Mangrove Bacteria, 

pengembangan bahan ajar, Model 4-D 
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DEVELOPMENT OF BACTERIA E-HANDOUT BASED ON THE VARIETY 

OF MANGROVE BACTERIA COLONIES  

ON SUNGAI CUKA MANGROVEASAN (By: Arfa Veni Audia; Advisor: Aulia 

Ajizah; 2025; 89 pages) 

 

ABSTRACT 

 

Colony characteristics and microbial cytology is one of the materials in the 

Microbiology course. A study was conducted to explore and identify bacterial 

colonies in mangrove mud of Muara Kintap Village. The research was conducted 

with a descriptive approach by taking mangrove soil samples at 3 different points. 

The results of the diversity of bacterial colonies obtained were then identified based 

on the literature on the properties of bacterial colonies and developed into teaching 

materials in the form of E-Handouts as enrichment materials for Microbiology 

courses. The development of E-Handout was carried out with the 4-D model 

(Define, Design, Development, and Dissemination). The results of validation by 

three validators showed a percentage of material validation of 79.4% (quite valid) 

and media validation of 95% (very valid). The readability test by 9 students showed 

a percentage of 98.82% (very good), while the response test by 26 students showed 

a percentage of 95.36% (very good). Based on these results, the developed E-

Handout is declared feasible to be used as a learning medium in supporting student 

understanding of the material of various bacterial colonies in the rhizosphere of 

mangrove plants. 

 

Keywords: E-Handout of various bacteria, bacterial colonies, Mangrove Bacteria, 

development of teaching materials, 4-D Model 
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menjadi bahan perbaikan untuk di kemudian hari. Penulis berharap semoga skripsi 
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