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ABSTRAK  

 

Pembelajaran bioteknologi di SMA masih cenderung berpusat pada guru dan 

menekankan penyampaian teori, sehingga peserta didik kurang memperoleh 

pengalaman belajar kontekstual yang dapat mengembangkan keterampilan 

metakognitif dan literasi kewirausahaan. Di sisi lain, limbah organik dari Program 

Makan Bergizi Gratis (MBG) di sekolah berpotensi dimanfaatkan sebagai bahan 

pembuatan Pupuk Organik Cair (POC) melalui proses fermentasi dengan bioaktivator 

Mikroorganisme Lokal (MOL). Penelitian ini bertujuan menganalisis pengaruh model 

Project Based Learning (PjBL) berbasis pemanfaatan limbah MBG terhadap 

keterampilan metakognitif dan literasi kewirausahaan peserta didik. Penelitian 

menggunakan metode kuantitatif quasi experiment dengan desain Nonequivalent 

Control Group Design, melibatkan 60 peserta didik kelas X SMA Karya Pembangunan 

Baleendah yang terbagi menjadi kelas eksperimen (PjBL Gold Standard) dan kelas 

kontrol (praktikum terbimbing), masing-masing 30 peserta didik. Data dikumpulkan 

melalui pretest-posttest, kuesioner Metacognitive Awareness Inventory (MAI), Lembar 

Kerja Peserta Didik (LKPD), jurnal aktivitas, dan lembar observasi. Hasil uji 

Independent Sample t-Test menunjukkan perbedaan signifikan antara kedua kelas (Sig. 

< 0,001), dengan rata-rata posttest kelas eksperimen (64,67) lebih tinggi dibandingkan 

kelas kontrol (51,27). Analisis effect size menunjukkan pengaruh besar (large effect) 

terhadap keterampilan metakognitif (Cohen's d = 1,796) dan pengaruh sedang (medium 

effect) terhadap literasi kewirausahaan (Cohen's d = 0,478). Profil peserta didik kelas 

eksperimen didominasi kategori metakognitif berkembang, sedangkan kelas kontrol 

didominasi profil yang masih bergantung pada bimbingan guru. Penelitian ini 

menyimpulkan bahwa penerapan PjBL melalui proyek pembuatan POC dari limbah 

MBG efektif meningkatkan keterampilan metakognitif dan literasi kewirausahaan 

peserta didik, sehingga dapat menjadi alternatif pembelajaran bioteknologi yang 

kontekstual dan bermakna. 

Kata kunci: Project Based Learning, keterampilan metakognitif, literasi 

kewirausahaan, limbah MBG, pupuk organik cair 

 

 

 



 

 

 

 

ABSTRACK 

Biotechnology instruction in secondary schools often remains teacher-centered and 

emphasizes the delivery of theoretical material, thereby limiting opportunities for 

students to gain contextual learning experiences that foster metacognitive skills and 

entrepreneurial literacy. Meanwhile, organic waste from the school's Free Nutritious 

Meal (MBG) program holds potential as a raw material for producing Liquid Organic 

Fertilizer (POC) through fermentation using Local Microorganism (MOL) 

bioactivators. This study aimed to analyze the impact of a Project-Based Learning 

(PjBL) model focused on utilizing MBG waste on students' metacognitive skills and 

entrepreneurial literacy. A quasi-experimental method with a Nonequivalent Control 

Group design was employed, involving 60 tenth-grade students from SMA Karya 

Pembangunan Baleendah divided into an experimental group (Gold Standard PjBL) 

and a control group (guided practicum), with 30 students in each. Data were collected 

via pre-tests and post-tests, the Metacognitive Awareness Inventory (MAI), student 

worksheets (LKPD), activity journals, and observation sheets. Independent Sample t-

Test results revealed a significant difference between the two groups (Sig. < 0.001), 

with the experimental group's mean post-test score (64.67) exceeding that of the 

control group (51.27). Effect size analysis indicated a large impact on metacognitive 

skills (Cohen's d = 1.796) and a moderate impact on entrepreneurial literacy (Cohen's 

d = 0.478). The majority of students in the experimental group fell into the "developing 

metacognition" category, whereas the control group was dominated by students who 

remained reliant on teacher guidance. The study concludes that implementing PjBL 

through a project involving the production of liquid organic fertilizer from MBG waste 

effectively enhances students' metacognitive skills and entrepreneurial literacy, while 

offering a meaningful and contextual alternative for biotechnology education.  

Keywords: Project-Based Learning, metacognitive skills, entrepreneurial literacy, 

MBG waste, liquid organic fertilizer 
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