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ABSTRAK 

 

Peserta didik perlu memiliki kemampuan 6C (Critical thinking, Creativity, Culture, 

Collaboration, Communication, Connectivity) untuk melatihkan kemampuan 

analisis dalam pembelajaran biologi. Handout elektronik konsep sistem imun 

dikembangkan berdasarkan hasil angket kebutuhan guru dan peserta didik SMAN 

1 Alalak yang mengharapkan bahan ajar yang mudah dipahami dan dilengkapi 

contoh pendukung materi. Penelitian ini bertujuan mendeskripsikan proses, 

kesesuaian, kelayakan, keterbacaan dan hasil belajar terhadap pengembangan 

handout elektronik konsep sistem imun. Penelitian pengembangan ini 

menggunakan model 4D yang terdiri dari tahapan define, design, develop dan 

disseminate. Tahap define menemukan permasalahan dalam pembelajaran, tahap 

design menghasilkan format penyusunan handout elektronik, tahap develop 

menghasilkan data uji  handout elektronik dari 3 reviewer dan 12 peserta didik serta 

tahap disseminate menghasilkan publikasi artikel. Hasil uji kesesuaian sangat 

sesuai dari tujuan pembelajaran, bahasa, format, dan media dengan skor 4,49; uji 

kelayakan dinyatakan sangat layak digunakan dengan skor 4,48; uji keterbacaan 

dinyatakan sangat baik dipahami peserta didik dengan skor 4,64; dan hasil belajar 

diperoleh dari nilai pre test (23,61) dan post test (62,52) mengalami peningkatan 

nilai sebesar 38,91. Dapat disimpulkan bahwa handout elektronik konsep sistem 

imun yang dikembangkan mampu melatihkan kemampuan analisis peserta didik 

dilihat dari hasil belajar peserta didik yang mengalami peningkatan setelah 

menggunakan handout elektronik konsep sistem imun. Penelitian handout 

elektronik konsep sistem imun selanjutnya dapat dikembangkan menggunakan 

aplikasi atau website yang lebih baik. 

 

Kata Kunci: Handout elektronik, kemampuan analisis, pengembangan 4D, sistem 

imun 
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ABSTRAC 

Learners need to have the ability of 6C (Critical thinking, Creativity, Culture, 

Collaboration, Communication, Connectivity) to train analytical skills in learning 

biology. The electronic handout of the immune system concept was developed 

based on the results of a questionnaire of the needs of teachers and students of 

SMAN 1 Alalak the expected teaching materials to that is easy to understand and 

equipped with supporting examples of material. This research purpose to describe 

the process, suitability, feasibility, readability and learning outcomes of the 

development of electronic handouts immune system concepts. This development 

research uses the 4D model contains the stage of define, design, develop and 

disseminate stages. The define stage finds problems in learning, the design stage 

produces an electronic handout preparation format, the develop stage produces 

electronic handout test data from 3 reviewers and 12 students and the disseminate 

stage produces article publication. The results of the suitability test are very suitable 

from the learning objectives, language, format, and media with a score of 4.49; the 

feasibility test is declared very feasible to used with a score of 4.48; the readability 

test is declared very well understood by students with a score of 4.64; and the 

learning outcomes obtained from the pre test score (23.61) and post test (62.52) 

experienced an increase in score of 38.91. It can be concluded that the electronic 

handout of the concept of the immune system developed is able to train students' 

analytical skills seen from the learning outcomes of students who have increased 

after using the electronic handout of the concept of the immune system. Next 

research on electronic handouts of immune system concepts can be developed using 

better applications or websites. 
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