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RINGKASAN 

 

 

Norfajrina. 2026. Pengembangan Bahan Ajar Digital Mikrobiologi untuk Melatih 

Kemampuan Berpikir Kritis Mahasiswa. Tesis, Program Studi Magister 

Pendidikan Biologi, Universitas Lambung Mangkurat. Pembimbing (I) 

Prof. Dr. H. Aminuddin Prahatama Putra, M.Pd., dan (II) Dr. M. Arsyad, 

M.Pd. 

 

Kata Kunci:  Contextual Learning with Web Development (CLWD), Educational 

Design Research (EDR), Evaluasi formatif Tessmer, Uji Reabilitas, Uji 

Validitas. 

 

Pembelajaran di mata kuliah mikrobiologi memerlukan bahan ajar digital 

yang interaktif untuk mendukung pemahaman konsep dan keterampilan berpikir 

kritis mahasiswa. Namun, buku ajar yang digunakan masih bersifat konvensional 

dan belum optimal mendukung pembelajaran saintifik. Pengembangan bahan ajar 

digital mikrobiologi dengan Contextual Learning with Web Development (CLWD) 

melalui evaluasi formatif Tessmer untuk menghasilkan bahan ajar digital 

mikrobiologi yang valid, praktis, dan efektif untuk melatihkan keterampilan 

berpikir kritis mahasiswa. Secara khusus, penelitian ini bertujuan untuk 

mendeskripsikan analisis kebutuhan dan konteks pembelajaran, serta menilai 

tingkat validitas, kepraktisan, dan keefektifan bahan ajar digital mikrobiologi yang 

dikembangkan. 

Metode penelitian yang digunakan adalah Educational Design Research 

(EDR) yang terdiri dari tahap pendahuluan, tahap pengembangan atau pembuatan 

prototipe, dan tahap penilaian. Pada tahap penilaian menggunakan evaluasi sumatif 

maka dilakukan alternatif yaitu evaluasi formatif dengan proses penilaian 

berkelanjutan yang bertujuan memberikan umpan balik langsung untuk 

memperbaiki dan menyesuaikan proses pembelajaran agar lebih efektif dalam 

mencapai tujuan. Evaluasi formatif Tessmer meliputi tahap pendahuluan, evaluasi 

diri, tinjauan ahli, uji perorangan, uji kelompok kecil, dan uji lapangan. Subjek 

penelitian terdiri atas 50 responden dan satu dosen dalam mengisi analisis 

kebutuhan, tiga validator, lima mahasiswa  untuk uji keterbacaan, tujuh mahasiswa 

untuk uji responden, 15 mahasiswa untuk validitas uji dan reabilitas butir soal, satu 

observer dan 15 mahasiswa yang sedang menempuh mata kuliah mikrobiologi 

untuk uji implementasi. Penelitian ini dilaksanakan di Program Studi Tadris Biologi 

Fakultas Tarbiyah dan Keguruan Universitas Islam Negeri Antasari Banjarmasin 

pada bulan September hingga Oktober 2025. Pengumpulan data dilakukan melalui 

angket, wawancara, lembar validasi, lembar observasi, tes hasil belajar, dan Lembar 

Kerja Mahasiswa (LKM) yang disusun berdasarkan enam indikator berpikir kritis 

Facione. 

Hasil penelitian menunjukkan bahwa pembelajaran mikrobiologi di Program 

Studi Tadris Biologi UIN Antasari memerlukan pengembangan buku ajar digital 

yang mampu mendukung pembelajaran mandiri serta melatihkan kemampuan 

berpikir kritis mahasiswa. Kerangka konseptual dan teoretis yang dikembangkan 

dinyatakan sangat layak dengan persentase sebesar 88,3%. Hasil evaluasi formatif 

menunjukkan bahwa buku ajar digital memenuhi kriteria valid dengan persentase 
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sebesar 82,5%, memiliki tingkat keterbacaan sebesar 91,0%, dan sangat praktis 

dengan persentase sebesar 83,6%. Instrumen penelitian juga memenuhi kriteria 

valid dan reliabel dengan koefisien Cronbach's Alpha sebesar 0,705 sehingga layak 

digunakan pada tahap implementasi. Hasil implementasi menunjukkan bahwa buku 

ajar digital mikrobiologi efektif dalam melatihkan kemampuan berpikir kritis 

mahasiswa dengan nilai N-Gain 0,5 (kategori sedang). Keterlaksanaan penggunaan 

produk mencapai 92,5% dan ditunjang dengan keterampilan kolaborasi 90,0% yang 

keduanya berada pada kategori sangat terlaksana. 

Berdasarkan hasil penelitian, dapat disimpulkan bahwa buku ajar digital 

mikrobiologi yang dikembangkan melalui evaluasi formatif Tessmer memenuhi 

kriteria validitas, kepraktisan, dan efektivitas. Produk ini mendukung Pembelajaran 

Berbasis Masalah (PBL) dan melatih keterampilan berpikir kritis siswa. Buku ajar 

digital juga cocok digunakan sebagai bahan ajar alternatif di perguruan tinggi 

karena telah terbukti efektif dalam proses pembelajaran.  
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SUMMARY 

 

 

Norfajrina. 2026. Development of Microbiology Digital Teaching Materials to 

Train Students’ Critical Thinking Skills. Thesis, Master’s Program in 

Biology Education, Lambung Mangkurat University. Advisors (I) Prof. Dr. 

H. Aminuddin Prahatama Putra, M.Pd., and (II) Dr. M. Arsyad, M.Pd. 

 

Keywords: Contextual Learning with Web Development (CLWD), Educational 

Design Research (EDR), Tessmer’s formative evaluation, reliability testing, 

Validity testing. 

 

Learning in microbiology courses requires interactive digital teaching 

materials to support students’ understanding of concepts and critical thinking skills. 

However, the textbooks used remain conventional and have not effectively 

supported scientific learning. The development of microbiology digital teaching 

materials using Contextual Learning with Web Development (CLWD) through 

Tessmer formative evaluation aims to produce valid, practical, and effective 

materials to train students’ critical thinking skills. In particular, this study aims to 

describe the analysis of learning needs and context, as well as to assess the validity, 

practicality, and effectiveness of the developed digital microbiology teaching 

materials. 

The research method used is Educational Design Research (EDR), which 

consists of the preliminary stage, the development or prototyping stage, and the 

assessment stage. At the assessment stage, summative evaluation is replaced by 

formative evaluation, with a continuous assessment process that provides direct 

feedback to refine and adjust the learning process to achieve goals more effectively. 

Tessmer’s formative evaluation includes preliminary stages, self-evaluations, 

expert reviews, individual tests, small group tests, and field tests. The research 

subjects consisted of 50 respondents and one lecturer in filling in the needs analysis, 

three validators, five students for the readability test, seven students for the 

respondent test, 15 students for the validity of the test and the reliability of the 

question items, one observer and 15 students who were taking microbiology courses 

for the implementation test. This research was conducted in the Biology Study 

Program, Faculty of Tarbiyah and Teacher Training, Antasari State Islamic 

University, Banjarmasin, from September to October 2025. Data collection was 

carried out through questionnaires, interviews, validation sheets, observation 

sheets, learning outcome tests, and Student Worksheets (MFIs), which were 

compiled based on six Facione critical thinking indicators. 

The results of the study show that microbiology instruction in the Biology 

Study Program at UIN Antasari requires the development of digital textbooks that 

support independent learning and develop students’ critical thinking skills. The 

conceptual and theoretical framework developed was deemed highly feasible, with 

an 88.3% rating. The results of the formative evaluation showed that digital 

textbooks met the validity criteria with a percentage of 82.5%, had a readability rate 

of 91.0%, and were very practical with a percentage of 83.6%. The research 

instrument also meets the criteria for validity and reliability, with a Cronbach's 

Alpha coefficient of 0.705, making it suitable for use at the implementation stage. 
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The results of the implementation show that the digital microbiology textbook is 

effective in developing students’ critical thinking skills, with an N-Gain value of 

0.5 (medium category). The implementation of product use reached 92.5% and 

collaboration skills 90.0%, both of which were in the very implemented category. 

Based on the results of the study, it can be concluded that the microbiology 

digital textbook developed through the Tessmer formative evaluation meets the 

criteria of validity, practicality, and effectiveness. This product supports Problem-

Based Learning (PBL) and trains students’ critical thinking skills. The digital 

textbook is also suitable for use as alternative teaching material in higher education 

because it has proven effective in the learning process.   
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