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PENGEMBANGAN MEDIA PEMBELAJARAN BERBASIS WEB PADA
MATERI TRANSPOR DAN PERTUKARAN ZAT PADA MANUSIA DENGAN
MODEL TUTORIAL UNTUK KELAS XI

(Oleh: MUHAMMAD NAJWAN NUR IMAN; Pembimbing: Andi Ichsan
Mahardika, Rizky Pamuji; 2025; 90 halaman)

ABSTRAK

Permasalahan utama dalam pembelajaran Biologi kelas XI pada materi Transpor
dan Pertukaran Zat adalah terbatasnya media yang mampu memvisualisasikan
proses secara interaktif dan mudah dipahami. Penelitian ini bertujuan
mengembangkan media pembelajaran interaktif berbasis web dengan model tutorial
agar siswa dapat belajar secara terstruktur dan mandiri. Materi mencakup lima
topik, yaitu struktur tubuh untuk pertukaran dan transpor zat, sistem sirkulasi,
sistem pencernaan, sistem pernapasan, dan sistem ekskresi. Model tutorial meliputi
delapan tahap: pendahuluan, penyajian informasi, pertanyaan—respons, penilaian
respons, umpan balik, remediasi, pengurutan pelajaran, dan penutup. Penelitian
menggunakan metode Research and Development (R&D) dengan model ADDIE
yang dibatasi pada tahap analisis, desain, pengembangan, dan evaluasi. Media
dikembangkan menggunakan React]S, HTML, CSS/Tailwind, JavaScript, dan
Supabase, dengan fitur utama berupa aktivitas interaktif, model 3D , kuis, evaluasi,
dan navigasi bertahap. Validasi dilakukan oleh dua ahli materi dan dua ahli media
menggunakan instrumen berbasis BSNP dan LORI, kemudian dianalisis secara
deskriptif kuantitatif dengan skala Likert. Hasil menunjukkan validitas materi
sebesar 81,81% (kategori sangat tinggi) dan validitas media sebesar 69,16%
(kategori tinggi). Dengan demikian, media pembelajaran interaktif berbasis web ini
dinyatakan valid untuk dilanjutkan ke tahap implementasi dan uji coba dalam
proses pembelajaran yang sesungguhnya

Kata kunci: ADDIE, berbasis web, media pembelajaran interaktif, model tutorial,
transpor dan pertukaran zat.



DEVELOPMENT OF A WEB-BASED LEARNING MEDIA ON HUMAN
TRANSPORT AND EXCHANGE OF SUBSTANCES USING THE TUTORIAL
MODEL FOR GRADE XI STUDENTS (By: MUHAMMAD NAJWAN NUR IMAN,;
Supervisors: Andi Ichsan Mahardika, Rizky Pamuji; 2025; 90 page)

ABSTRACT

The main problem in Biology learning for grade XI on the topic of Transport and
Exchange of Substances was the limited availability of media that could visualize
processes interactively and be easily understood by students. This study aimed to
develop an interactive web-based learning media using a tutorial model to enable
students to learn in a structured and independent manner. The material covered
five topics: body structures for transport and exchange of substances, circulatory
system, digestive system, respiratory system, and excretory system. The tutorial
model consisted of eight stages: introduction, presentation of information,
question—response, judging responses, feedback, remediation, sequencing of lesson
segments, and closure. This study employed the Research and Development (R&D)
method with the ADDIE model, limited to the stages of analysis, design,
development, and evaluation. The media were developed using ReactJS, HTML,
CSS/Tailwind, JavaScript, and Supabase, featuring interactive activities, 3D
models, quizzes, evaluations, and step-by-step navigation. Validation was carried
out by two material experts and two media experts using instruments based on
BSNP and LORI, and the data were analyzed descriptively and quantitatively using
a Likert scale. The results showed that the material validity reached 81.81% (very
high category) and the media validity reached 69.16% (high category). Therefore,
the interactive web-based learning media was declared valid to proceed to the
implementation and field testing stages in actual learning activities.

Keywords:ADDIE, web-based, interactive learning media, tutorial model,
transport and exchange of substances.
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