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ABSTRACT 

 

Sustiningsih. 2021. Development of STEM-Based Natural Science Teaching Materials 

to Improve Learning Outcomes in the Themes of Class V. Thesis. 

Master Program of Primary School Education, Primary School 

Management Concentration, Universitas Muria Kudus. Advisor I: 

Dr. Sri Utaminingsih, M. Pd., Advisor II: Dr. Santoso, M.Pd. 

 

Keywords: teaching materials, science, STEM, learning outcomes 

 
This study aims to (1) analyze the need for developing STEM-based science 

teaching materials; (2) describe the design of developing STEM-based science teaching 

materials; (3) analyzing the feasibility of STEM-based science teaching materials; and (4) 

analyzing the effectiveness of STEM-based science teaching materials on the theme of 

Events in Life for class V in the Fatmawati Cluster, Batangan District, Pati Regency. 

This research is a research development (RnD) Borg & Gall model. The data 

sources used were 24 fifth grade students from 8 elementary schools in the Fatmawati 

Cluster, Batangan District, Pati Regency. Data collection techniques used in this study 

were test and non-test techniques. The test consists of multiple choice pretst-posttest 

questions. Non-test consists of interviews, questionnaires and documentation. The 

instruments used were pretest-posttest questions, interview guidelines, questionnaire 

sheets, and photos of interview and learning activities. Data analysis consists of analysis 

of the feasibility of teaching materials and analysis of effectiveness. The feasibility 

analysis consisted of expert validation and pretest-posttest analysis. The effectiveness 

analysis consisted of normality test, homogeneity test, and t-test. 

The results of the study are as follows: First based on the results of observations, 

questionnaires on teacher and student needs, interviews, and documentation, it is 

necessary to develop STEM-based science teaching materials. Second, the design of 

teaching materials development starts from analyzing basic competencies and indicators 

and then compiling prototypes of teaching materials. Third, the feasibility of teaching 

materials in the form of teacher books gets an average validation of 86.24% with a very 

decent category. Teaching materials in the form of student books received an average 

validation of 86.80% with a very decent category. The feasibility of teaching materials to 

improve science learning outcomes can be seen from the results of the N-gain 0.37 test in 

the medium category. Fourth, The effectiveness of teaching materials is done by t-test 

and effect size. The t test shows that t count (11.98) > t table (2.068). Effect Size analysis 

shows 2,593 results with strong effectiveness category. Based on these data, it can be 

concluded that STEM teaching materials are effective for improving science learning 

outcomes for fifth grade students with the theme of events in life. 
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ABSTRAK 

 

Sustiningsih. 2021. Pengembangan Bahan Ajar IPA Berbasis STEM untuk 

Meningkatkan Hasil Belajar Tema Peristiwa dalam Kehidupan 

Siswa Kelas V. Tesis. Program Studi Magister Pendidikan Dasar, 

Konsentrasi Manajemen Pendidikan Dasar, Universitas Muria 

Kudus. Pembimbing I: Dr. Sri Utaminingsih, M. Pd., Pembimbing II: 

Dr. Santoso, M.Pd. 

 

Kata kunci: bahan ajar, IPA, STEM, hasil belajar 

 
Penelitian ini bertujuan untuk (1) menganalisis kebutuhan pengembangan bahan 

ajar IPA berbasis STEM; (2) mendekripsikan desain pengembangan bahan ajar IPA 

berbasis STEM; (3) menganalisis kelayakan bahan ajar IPA berbasis STEM; dan (4) 

menganalisis efektivitas bahan ajar IPA berbasis STEM pada tema Peristiwa dalam 

Kehidupan kelas V di Gugus Fatmawati Kecamatan Batangan Kabupaten Pati. 

Penelitian ini merupakan penelitian pengembangan (RnD) model Borg & Gall. 

Sumber data yang digunakan adalah 24 siswa kelas V dari 8 SD di Gugus Fatmawati 

Kecamatan Batangan Kabupaten Pati. Teknik pengumpulan data yang dilakukan pada 

penelitian ini adalah teknik tes dan non tes. Tes terdiri dari soal pretst-postest pilihan 

ganda. Non tes terdiri dari wawancara,  angket serta dokumentasi. Instrumen yang 

digunakan adalah soal pretest-postest, pedoman wawancara, lembar angket, dan foto-foto 

kegiatan wawancara dan pembelajaran. Analisis data terdiri dari analisis kelayakan bahan 

ajar dan analisis efektivitas. Analisis kelayakan terdiri dari validasi ahli dan analisis 

pretest-postest. Analisis efektivitas terdiri dari uji normalitas, uji homogenitas, dan uji-t. 

Hasil penelitian sebagai berikut: Pertama, berdasarkan hasil observasi, angket 

kebutuhan guru dan siswa, wawancara, dan dokumentasi maka diperlukan pengembangan 

bahan ajar IPA berbasis STEM. Kedua, desain pengembangan bahan ajar dimulai dari 

menganalisis kompetensi dasar dan indikator kemudian menyusun prototipe bahan ajar. 

Ketiga, kelayakan bahan ajar berupa buku guru mendapatkan validasi rata-rata 86,24 % 

dengan kategor sangat layak. Bahan ajar berupa buku siswa mendapat validasi rata-rata 

86,80 % dengan kategori sangat layak. Kelayakan bahan ajar untuk meningkatan hasil 

belajar IPA dapat dilihat dari hasil uji N-gain 0,37 dengan kategori sedang. Keempat, 

efektivitas bahan ajar dilakukan dengan uji t dan effect size. Uji t menunjukkan bahwa t 

hitung (11,98) > t tabel (2,068). Analisis effect size menunjukkan hasil  2,593 dengan 

kategori efektivitas kuat.  Berdasarkan data tersebut dapat disimpulkan bahwa bahan ajar 

STEM efektif untuk meningkatkan hasil belajar IPA siswa kelas V tema peristiwa dalam 

kehidupan. 
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