
 

PENGEMBANGAN MODEL DISCOVERY NANO LEARNING (DNL) 

DALAM PEMBELAJARAN IPAS UNTUK MENINGKATKAN 

KEMAMPUAN BERPIKIR KRITIS SISWA 

DI SEKOLAH DASAR 

 

 

Promotor / Co-Promotor: 

Prof. Dr. Ir. Arita Marini, M.E. 

Prof. Dr. Arifin Maksum, M.Pd. 

 

 

 

 
 

Sastra Wijaya 

9919922016 

 

 

 

Disertasi yang Ditulis untuk Memenuhi Sebagian Persyaratan 

untuk Mendapatkan Gelar Doktor 

 

 

 

 

PROGRAM STUDI PENDIDIKAN DASAR 

PASCASARJANA PROGRAM DOKTORAL 

UNIVERSITAS NEGERI JAKARTA 

2026 



ii 

 

 



iii 

 

 

  



iv 

 

 

  



v 

 

DEVELOPMENT OF THE DISCOVERY NANO LEARNING (DNL) MODEL IN 

SCIENCE LEARNING TO IMPROVE STUDENTS' CRITICAL THINKING 

ABILITIES IN ELEMENTARY SCHOOLS 

 

ABSTRACT 

This research aims to develop the Discovery Nano Learning (DNL) model in natural 

and social science (IPAS) learning to improve students' critical thinking skills in 

elementary schools. The research is motivated by students' low critical thinking skills, 

as indicated by low learning mastery, the dominance of conventional learning, a lack of 

exploratory activities, and the suboptimal use of digital technology in learning. The 

study employed a research and development (R&D) method with the stages of needs 

analysis, model design, product development, expert validation, formative evaluation, 

and effectiveness testing through a quasi-experimental nonequivalent control group 

pretest-posttest design. Formative evaluation was conducted through one-to-one, small 

group, and field tryouts. The study subjects consisted of 58 fourth-grade students at 

Walantaka 1 State Elementary School in Serang City, Banten Province. The research 

instruments included questionnaires, interviews, and critical thinking ability tests. The 

results showed that the DNL model has the characteristics of discovery-based learning 

combined with the concept of nano learning through the presentation of material in 

small units, short duration of 1-5 minutes, one essential goal, structured, using social 

media platforms. The results of expert validation showed that the model was in the very 

valid category with an average percentage of model validation of 91.67%, learning 

design 92.22%, media 96.92%, materials 86.67%, and language 93.33%. The results of 

the feasibility test showed an average percentage of 96.9% with a very good category. 

This level of feasibility was strengthened by user responses in the field, namely teacher 

responses of 94.44% and student responses of 95.00%, which indicated that the DNL 

model was well received in practice in the field. The effectiveness of the DNL model was 

demonstrated gradually starting from individual tests with an average score of 73.33, 

increasing in small group tests to 81.11, until empirical proof at the field test stage. In 

the field test, the experimental class obtained an average posttest score of 95.00 with an 

N-Gain of 0.90 (high category), while the control class only obtained an average 

posttest score of 63.57 with an N-Gain of 0.22 (low category). Hypothesis testing using 

the Mann-Whitney U as the main test showed a highly significant difference between the 

two groups (p < 0.001), which was confirmed by the Welch t-test and ANCOVA as 

supporting tests. The calculation of the magnitude also showed a very large effect, as 

indicated by the non-parametric value using Rank-Biserial Correlation, and parametric 

analysis using Cohen's d, Hedges' g, and Partial Eta Squared. Thus, both statistically 

and practically, the DNL model proved effective in improving students' critical thinking 

skills in science learning. 

Keywords: Discovery Nano Learning, Critical Thinking Skills, Elementary School. 
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PENGEMBANGAN MODEL DISCOVERY NANO LEARNING (DNL) DALAM 

PEMBELAJARAN IPAS UNTUK MENINGKATKAN KEMAMPUAN 

BERPIKIR KRITIS SISWA DI SEKOLAH DASAR  

 

ABSTRAK 

Penelitian bertujuan untuk mengembangkan model discovery nano learning (DNL) 

pada pembelajaran ilmu pengetahuan alam dan sosial (IPAS) untuk meningkatkan 

kemampuan berpikir kritis siswa di sekolah dasar. Penelitian dilatarbelakangi oleh 

rendahnya kemampuan berpikir kritis siswa yang ditunjukkan oleh rendahnya capaian 

ketuntasan belajar, dominasi pembelajaran konvensional, kurangnya aktivitas 

eksploratif, serta belum optimalnya pemanfaatan teknologi digital dalam pembelajaran. 

Penelitian menggunakan metode research and development (R&D) dengan tahapan 

analisis kebutuhan, perancangan model, pengembangan produk, validasi ahli, evaluasi 

formatif, dan uji efektivitas melalui quasi experiment nonequivalent control group 

pretest–posttest design. Evaluasi formatif dilakukan melalui one-to-one, small group, 

dan field try out. Subjek penelitian terdiri dari 58 siswa kelas IV di Sekolah Dasar Negeri 

Walantaka 1 Kota Serang, Provinsi Banten. Instrumen penelitian meliputi angket, 

wawancara, dan tes kemampuan berpikir kritis. Hasil penelitian menunjukkan bahwa 

model DNL memiliki karakteristik pembelajaran berbasis penemuan yang dipadukan 

dengan konsep nano learning melalui penyajian materi dalam potongan unit-unit kecil, 

berdurasi singkat 1-5 menit, satu tujuan esensial, terstruktur, menggunakan platform 

media sosial. Hasil validasi ahli menunjukkan bahwa model berada pada kategori sangat 

valid dengan rata-rata persentase validasi model sebesar 91,67%, desain pembelajaran 

92,22%, media 96,92%, materi 86,67%, dan bahasa 93,33%. Hasil uji kelayakan 

menunjukkan rata-rata persentase sebesar 96,9% dengan kategori sangat baik. Tingkat 

kelayakan tersebut diperkuat oleh respons pengguna di lapangan, yaitu respons guru 

sebesar 94,44% dan respons siswa sebesar 95,00%, yang menunjukkan bahwa model 

DNL diterima dengan baik secara praktis di lapangan. Efektivitas model DNL 

dibuktikan secara bertahap mulai dari uji perorangan dengan rata-rata skor 73,33, 

meningkat pada uji kelompok kecil menjadi 81,11, hingga pembuktian empiris pada 

tahap uji lapangan. Pada uji lapangan, kelas eksperimen memperoleh rata-rata posttest 

sebesar 95,00 dengan N-Gain sebesar 0,90 (kategori tinggi), sedangkan kelas kontrol 

hanya memperoleh rata-rata posttest sebesar 63,57 dengan N-Gain sebesar 0,22 

(kategori rendah). Pengujian hipotesis menggunakan Mann-Whitney U sebagai uji 

utama menunjukkan perbedaan yang sangat signifikan antara kedua kelompok (p < 

0,001), yang diperkuat oleh Welch's t-test dan ANCOVA sebagai uji pendukung. 

Perhitungan besaran pengaruh turut menunjukkan efek yang sangat besar, sebagaimana 

ditunjukkan nilai analisis non-parametrik menggunakan Rank-Biserial Correlation, dan 

analisis parametrik menggunkan Cohen's d, Hedges' g, dan Partial Eta Squared, 

sehingga secara statistik maupun praktis model DNL terbukti efektif meningkatkan 

kemampuan berpikir kritis siswa pada pembelajaran IPAS. 

Kata Kunci: Discovery Nano Learning, Kemampuan Berpikir Kritis, Sekolah Dasar. 
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