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INTISARI

Kecelakaan kerja akibat Auman error dan rendahnya kesiapsiagaan darurat
pekerja masih menjadi tantangan utama di sektor industri berisiko tinggi.
Penelitian ini bertujuan untuk merancang, mengembangkan, serta menguji
kelayakan dan efektivitas media pelatihan keselamatan berbasis Virtual Reality di
area storage PT Dowa Eco System Indonesia (DESI) Lamongan. Media VR yang
dikembangkan mengintegrasikan tiga skenario utama yang selaras dengan
Standar Operasional Prosedur (SOP) perusahaan, vyaitu: penggunaan Alat
Pelindung Diri (APD) yang benar, penanganan tanggap darurat tumpahan limbah
B3, dan simulasi pemadaman kebakaran menggunakan APAR.

Metode penelitian yang digunakan adalah Research and Development (R&D)
dengan menerapkan model pengembangan ADDIE (Analysis, Design,
Development, Implementation, Evaluation). Pengumpulan data kuantitatif dan
kualitatif dilakukan melalui kegiatan observasi, wawancara, uji validasi ahli,
kuesioner respon pengguna, serta pelaksanaan pre-test dan post-test. Guna
memenuhi kecukupan standar sampel eksperimental, pengujian melibatkan 30
orang responden gabungan yang terbagi atas 15 pekerja driver PT DESI dan 15
mahasiswa Politeknik Keselamatan Transportasi Jalan

Hasil validasi ahli materi dan ahli media menunjukkan bahwa media
pelatihan VR ini memperoleh nilai rata-rata akumulatif sebesar 82%, sehingga
masuk dalam kategori "Sangat Layak" untuk diimplementasikan. Pengujian
efektivitas melalui analisis N-Gain secara gabungan menunjukkan peningkatan
pemahaman prosedural yang sangat signifikan, dengan perolehan rata-rata skor
N-Gain sebesar 0,93 (kategori Tinggi), di mana kelompok driver meraih indeks
0,99 dan kelompok mahasiswa meraih indeks 0,86. Selain itu, kuesioner respon
pengalaman pengguna menghasilkan skor kepuasan rata-rata 85% (kategori
Sangat Baik). Kesimpulan dari penelitian ini membuktikan bahwa teknologi VR
dengan sistem navigasi berbasis open world efektif sebagai media pelatihan
interaktif yang mampu membentuk muscle memory serta meningkatkan
kesiapsiagaan darurat secara massal tanpa menghadirkan risiko fisik nyata.

Kata Kunci: Virtual Reality, Pelatihan K3, Tanggap Darurat, Limbah B3,
Model ADDIE, N-Gain Score.
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ABSTRACT

Work Work accidents caused by human error and low emergency
preparedness among workers remain serious challenges in high-risk industrial
sectors. This study aims to design, develop, and evaluate the feasibility and
effectiveness of a Virtual Reality (VR)-based safety training medium at the
storage area of PT Dowa Eco System Indonesia (DESI) Lamongan. The
developed VR medium integrates three main scenarios aligned with the
company's Standard Operating Procedures (SOPs): proper use of Personal
Protective Equipment (PPE), emergency response to hazardous waste (B3) spills,
and fire extinguishing simulations using portable fire extinguishers.

The research method employed is Research and Development (R&D) using
the ADDIE development model (Analysis, Design, Development, Implementation,
Evaluation). Quantitative and qualitative data collection was conducted through
observations, interviews, expert validation tests, user response questionnaires,
and pre-test and post-test assessments. To satisfy the sample adequacy
standards for experimental research, the testing process involved 30 combined
respondents, consisting of 15 operational workers (drivers) from PT DESI and 15
students from the Polytechnic of Road Transportation Safety .

The validation results from material and media experts indicated that the
VR training application achieved an cumulative average score of 82%, placing it
in the "Highly Feasible" category for implementation. Effectiveness testing
through combined Normalized Gain analysis demonstrated a highly significant
improvement in procedural understanding, yielding an overall average N-Gain
score of 0.93 (classified as "High"), with the drivers group achieving a score of
0.99 and the students group achieving 0.86. Furthermore, the user experience
response questionnaire generated an average satisfaction score of 85%
("Excellent” category). The conclusion of this study proves that VR technology
featuring an object-triggered open-world navigation system is highly effective as
an interactive training medium to build muscle memory and enhance emergency
preparedness on a mass scale without introducing actual physical risks.

Keywords: Virtual Reality, Occupational Health and Safety Training,
Emergency Response, Hazardous Waste (B3), ADDIE Model, N-Gain Score.
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