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ABSTRAK 

Nahwa Ashfia Yusuf Penerapan Pendekatan E-STEAM 

Environmental-Science, Technology, Engineering, 

Arts, and Mathematics) Biopori Berbantuan E-

LKPD Untuk Meningkatkan Keterampilan 

Berpikir 

Keterampilan berpikir kritis merupakan kompetensi penting abad ke-21 yang perlu 

dikembangkan dalam pembelajaran biologi, khususnya pada materi keseimbangan dan 

perubahan lingkungan. Salah satu upaya yang dapat dilakukan adalah melalui 

pendekatan E-STEAM (Environmental-Science, Technology, Engineering, Arts, and 

Mathematics) berbantuan E-LKPD yang bersifat kontekstual dan berbasis proyek. 

Penelitian ini bertujuan untuk: (1) mengkaji penerapan pendekatan E-STEAM biopori 

berbantuan E-LKPD terhadap keterampilan berpikir kritis siswa; (2) menganalisis 

perbedaan peningkatan keterampilan berpikir kritis antara siswa yang menggunakan 

pendekatan E-STEAM dan pendekatan saintifik; serta (3) mendeskripsikan respon 

siswa terhadap pembelajaran tersebut. Penelitian ini menggunakan metode quasi 

experimental dengan desain pretest-posttest control group pada dua kelas di SMA 

Negeri 1 Sumber. Data dikumpulkan melalui tes keterampilan berpikir kritis, observasi, 

penilaian produk biopori, dan angket respon siswa. Hasil penelitian menunjukkan 

bahwa penerapan E-STEAM berbantuan E-LKPD berjalan sangat baik, terdapat 

perbedaan peningkatan keterampilan berpikir kritis yang signifikan antara kelas 

eksperimen dan kontrol berdasarkan uji Mann-Whitney, serta respon siswa terhadap 

pembelajaran tergolong sangat baik. Dengan demikian, pendekatan E-STEAM 

berbantuan E-LKPD efektif meningkatkan keterampilan berpikir kritis dan mendukung 

pembelajaran biologi yang kontekstual dan berkelanjutan. 

Kata Kunci: E-STEAM, biopori, E-LKPD, keterampilan berpikir kritis, pembelajaran 

berbasis proyek. 
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ABSTRACT 

Nahwa Ashfia Yusuf The Implementation of the E-STEAM 

(Environmental-Science, Technology, Engineering, 

Arts, and Mathematics) Approach through Biopore 

Projects Assisted by E-Student Worksheets (E-

LKPD) to Improve Students’ Critical Thinking Skills 

Critical thinking skills are one of the essential competencies of the 21st century that 

need to be developed in biology learning, particularly on the topic of environmental 

balance and change. One approach that can support this is the E-STEAM 

(Environmental, Science, Technology, Engineering, Arts, and Mathematics) approach 

assisted by E-LKPD, which is contextual and project-based. This study aims to: (1) 

examine the implementation of the E-STEAM biopore approach assisted by E-LKPD 

on students’ critical thinking skills; (2) analyze the differences in critical thinking skills 

between students taught using the E-STEAM approach and those taught using the 

scientific approach; and (3) describe students’ responses to the implementation of E-

STEAM-based learning. This study employed a quasi-experimental method with a 

pretest–posttest control group design involving two classes at SMA Negeri 1 Sumber. 

Data were collected through critical thinking tests, observation sheets, biopore product 

assessments, and student response questionnaires. The results showed that the 

implementation of the E-STEAM approach assisted by E-LKPD was carried out very 

well, there was a significant difference in the improvement of students’ critical thinking 

skills between the experimental and control classes based on the Mann-Whitney test, 

and students’ responses to the learning process were categorized as very positive. 

Therefore, the E-STEAM approach assisted by E-LKPD is effective in improving 

students’ critical thinking skills and supporting contextual and sustainability-oriented 

biology learning. 

Keywords: E-STEAM, biopore, E-LKPD, critical thinking skills, project-based 

learning. 
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