ABSTRAK

Skripsi dengan judul “Pengembangan Virtual Laboratory Hasil
Identifikasi Bakteri Pendegradasi Plastik di Pantai Sine Tulungagung” ini
ditulis oleh Annisa Salsabila Zahrotul ‘Izzah, NIM.12208183132, pembimbing
Muhammad Igbal Filayani, M.Si.

Kata Kunci: virtual laboratory, identifikasi bakteri, pendegradasi plastik, Pantai
Sine Tulungagung.

Dalam proses pencapaian kompetensi dasar keterampilan pada bab bakteri
kelas X SMA terdapat beberapa kendala, diantaranya kurangnya visualisasi
tambahan dalam mempelajari objek mikroskopis, sedikitnya ketersediaan alat dan
bahan di laboratorium serta terbatasnya mobilitas di masa pandemi. Kendala
tersebut mengakibatkan peserta didik kesulitan dalam belajar, sehingga dibutuhkan
bahan ajar yang sesuai dengan Kkarakteristik yang mendukung pencapaian
kompetensi dasar keterampilan di laboratorium dan mengandung unsur kebaruan
yang informatif, sehingga diperlukannya pengembangan media virtual laboratory
hasil identifikasi bakteri pendegradasi plastik di Pantai Sine Tulungagung. Tujuan
dari dilakukannya penelitian ini yaitu untuk mendeskripsikan hasil identifikasi
bakteri pendegradasi plastik di Pantai Sine Tulungagung, untuk mendeskripsikan
proses pengembangan virtual laboratory hasil identifikasi bakteri pendegradasi
plastik di Pantai Sine Tulungagung, serta untuk mengetahui kelayakan virtual
laboratory hasil identifikasi bakteri pendegradasi plastik di Pantai Sine
Tulungagung.

Penelitian ini diawali dengan penelitian eksperimen dengan metode analisis
data secara deskriptif kuantitatif dan deskriptif kualitatif yang bertujuan mengetahui
hasi identifikasi dari bakteri yang memiliki potensi untuk mendegradasi plastik dari
kawasan Pantai Sine Tulungagung. Dilakukan beberapa tahapan berupa preparasi
sampel, uji biodegradasi, isolasi, serta uji biokimia (uji pewarnaan gram, dan
katalase) serta uji morfologis maupun mikroskopis bakteri dari hasil uji pewarnaan.
Setelah melakukan penelitian eksperimental tersebut, dilakukan pengembangan
dari hasil penelitian untuk dijadikan bahan atau media pembelajaran tambahan
berupa virtual laboratory menggunakan aplikasi pengembang Articulate storyline.
Pengembangan dilakukan sesuai model 4D (Four D) yang dimodifikasi menjadi 3D
tanpa disseminate atau penyebaran. Teknik pengambilan data melalui uji kepada
validator atau para ahli (ahli materi, ahli media, guru biologi), serta uji kelayakan
dengan pengambilan respons dari 34 peserta didik kelas X SMA.

Berdasarkan penelitian yang telah dilakukan, didapatkan hasil berupa 1.)
pada uji biodegradasi terdapat potensi degradasi plastik dari bakteri dengan
presentase sebesar 2,32%, 2,38%, dan presentase tertinggi sebesar 6,97%, pada uji
morfologi didapatkan 21 Isolat bakteri dengan karakteristik hasil terbanyak bakteri
memiliki bentuk bulat dengan warna putih, serta tepian dan elevasi yang rata.
Adapun pada uji mikroskopis dan uji biokimia didapatkan bentuk bakteri yang
paling banyak ditemukan adalah bentuk Coccus (sebanyak 16 isolat) dan bentuk
Bacil (sebanyak 5 isolat), serta jenis gram terbanyak adalah jenis gram negatif (20
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isolat), serta hasil isolat di dominasi kemampuan menghasilkan enzim katalase (20
isolat). 2.) Produk virtual laboratory berisi materi penunjang, simulasi praktikum
identifikasi bakteri, serta evaluasi. Produk memiliki hasil akhir berupa aplikasi
smartphone dan juga dalam format html yang dapat di operasikan melalui laptop
atau komputer. 3.) Kelayakan produk virtual laboratory didapat melalui validasi
ahli materi dengan presentase skor 87,5%, presentase skor 97% dari validator ahli
media, serta presentase skor 92,5% dari validator guru biologi. Pengujian kelayakan
selanjutnya dilakukan dengan pengambilan respons peserta didik terhadap media
virtual laboratory dan dipatkan hasil rata-rata presentase skor sejumlah 95%,
dengan demikian produk virtual laboratory yang dikembangkan dari hasil
identifikasi bakteri pendegradasi plastik di Pantai Sine Tulungagung dinyatakan
sangat layak.
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ABSTRACT

The thesis entitled *Development of a Virtual Laboratory Results of
Identification of Plastic Degrading Bacteria at Sine Beach Tulungagung" was
written by Annisa Salsabila Zahrotul 'lzzah, NIM.12208183132, supervisor
Muhammad Igbal Filayani, M.Si.

Keywords: virtual laboratory, bacteria identification, plastic degrading, Sine Beach
Tulungagung.

In the process of achieving basic competencies of skills in the class X Senior
High School on bacteria chapter, there are several obstacles, including the lack of
additional visualization in studying microscopic objects, the lack of availability of
tools and materials in the Laboratory and limited mobility during the Pandemic.
These obstacles cause students to have difficulty in learning, so that teaching
materials that are in accordance with the characteristics that support the
achievement of basic competencies in skills in the laboratory and contain
informative elements of novelty, so that the development of a virtual laboratory
media resulting from the identification of plastic degrading bacteria at Sine
Tulungagung Beach is needed. The purpose of this study is to describe the results
of the identification of plastic degrading bacteria at Sine Tulungagung Beach, to
describe the process of developing a virtual laboratory as a result of identifying
bacteria p endegrading plastik at Sine Tulungagung Beach, and tofind out feasibility
of virtual laboratory results of the identification of pen degradation plastik bacteria
at Sine Tulungagung Beach.

This research began with experimental research with descriptive
quantitative and descriptive qualitative data analysis methods aimed at determining
the identification of bacteria that have the potential to degrade plastic from the Sine
Tulungagung Beach area. Several stages are carried out in the form of sample
preparation, biodegradation tests, isolation, and biochemical tests (gram staining
tests, and catalase) as well as morphological and microscopic tests of bacteria from
the results of staining tests. After conducting the experimental research, the
development of the research results was carried out to be used as additional learning
materials or media in the form of a virtual laboratory using the developer
application Articulate storyline. Development is carried out according to a 4D
(Four D) model modified to 3D without dissemination or dissemination. Data
collection techniques through tests to validators or experts (material experts, media
experts, biology teachers) as well as feasibility tests with responses from 34
students of class X Senior High School.

Based on the research that has been carried out, results were obtained in the
form of 1.) in the biodegradation test there was a potential for plastic degradation
from bacteria with a percentage of 2.32%, 2.38%, and the highest percentage of
6.97%, in the morphological test, 21 bacterial isolates with characteristics were
obtained. the most bacterial yield has a rounded shape with a white tint, as well as
flat edges and elevations. As for microscopic tests and biochemical tests, the most
common form of bacteria found was the form of Coccus (as many as 16 isolates)
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and the form of Bacil (as many as 5 isolates), and the most gram type was the gram-
negative type (20 isolates), as well as the isolate results in the dominance of the
ability to produce catalase enzymes (20 isolates). 2.) The virtual laboratory product
contains supporting materials, simulated bacterial identification practicum, and
evaluation. The product has the final result in the form of a smartphone application
and also in html format which can be operated through laptop or komputer. 3.) The
feasibility of virtual laboratory products is obtained through material expert
validation with a score percentage of 87.5%, a score percentage of 97% from media
expert validators, and a score percentage of 92.5% from biology teacher validators.
Further feasibility testing was carried out by taking the response of students to the
virtual media laboratory and centered the results of an average percentage of scores
of 95%, thus the virtual laboratory product developed from the results of the
identification of plastic degrading bacteria at Sine Tulungagung Beach was
declared very eligible.
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