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ABSTRAK 

 

Tantangan dan tuntutan abad 21 terjadi antara lain dalam proses pembelajaran dan 

kompetensi peserta didik. Pencapaian tujuan pembelajaran abad 21 pada 

kurikulum 2013 dan kurikulum merdeka salah satunya melalui pengembangan 

bahan ajar. Pegembangan bahan ajar IPAS berbasis STEM dapat menguatkan 

keterampilan Berpikir kritis dan kreatif di sekolah dasar. Penelitian 

pengembangan R&D menggunakan Model ADDIE ( Analysis, Design, 

Developmemnt, Implementation, dan Evaluation). Data yang digunakan kualitatif 

dan kuantitatif. Pengumpulan data menggunakan wawancara, angket, lembar 

validasi, dan dokumentasi dengan teknik analisis deskriptif. Hasil validasi ahli 

diperoleh dari validasi ahli materi 85%, validasi ahli media 84%. Hasil tanggapan 

peserta didik 95% dan tanggapan pendidik 92%. Keefektifan penggunaan bahan 

ajar diukur berdasarkan n-Gain hasil test dan Uji-t, Hasil penelitian menunjukkan 

bahwa penggunaan bahan ajar IPAS berbasis STEM cukup efektif menguatkan 

keterampilan berpikir kritis dan kreatif, yang dibuktikan dengan n-Gain kelas 

eksperimen (0,37) lebih tinggi dan berbeda nyata dibandingkan dengan kelas 

kontrol (0,22).   

  

Kata kunci: Bahan Ajar IPAS, STEM, Berpikir kritis dan kreatif, Sekolah Dasar 
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ABSTRACT 

 

Challenges and demands of the 21st century occur, among others, in the learning 

process and student competence. One way to achieve the 21st century learning 

goals in the 2013 curriculum and independent curriculum is through the 

development of teaching materials. The development of STEM-based science 

teaching materials can strengthen critical and creative thinking skills in 

elementary schools. R&D development research uses the ADDIE Model 

(Analysis, Design, Development, Implementation, and Evaluation). The data used 

are qualitative and quantitative. Collecting data using interviews, questionnaires, 

validation sheets, and documentation with descriptive analysis techniques. The 

results of expert validation were obtained from 85% material expert validation, 

84% media expert validation. The results of student responses are 95% and 

educator responses are 92%. The effectiveness of the use of teaching materials 

was measured based on the n-Gain test results and t-test. The results showed that 

the use of STEM-based science teaching materials was quite effective in 

strengthening critical and creative thinking skills, as evidenced by the n-Gain of 

the experimental class (0.37) higher and significantly different compared to the 

control class (0.22). 

Keywords: Science Teaching Materials, STEM, Critical and creative thinking, 

Elementary School 

 

 

 

 

 

 

 

 

 

 

 

 

Pengembangan Bahan Ajar..., Langgeng Basuki, Program Pascasarjana UMP, 2023



 

 

xi 

DAFTAR ISI    

HALAMAN SAMPUL................................................................................. i 

HALAMAN MUKA ..................................................................................... ii 

SURAT PERNYATAAN ORISINALITAS................................................... iii 

HALAMAN PERSETUJUAN......................................................................... iv 

HALAMAN PENGESAHAN ......................................................................... v 

MOTTO.......................................................................................................... vi 

KATA PENGANTAR ................................................................................. vii 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI KARYA 

ILMIAH............................................................................................................ viii 

ABSTRAK.................................................................................................... ix 

ABSTRACT..................................................................................................... x 

DAFTAR ISI ................................................................................................ xi 

DAFTAR GAMBAR ....................................................................................... xiii 

DAFTAR TABEL ........................................................................................ xv 

DAFTAR LAMPIRAN................................................................................ xvii 

BAB I PENDAHULUAN ............................................................................ 1 

 A Latar Belakang Masalah ........................................................... 1 

 B Rumusan Masalah ..................................................................... 7 

 C Tujuan Penelitian ....................................................................... 7 

 D Manfaat Penelitian ..................................................................... 8 

 E Hasil Penelitian ......................................................................... 9 

BAB II KAJIAN TEORETIK......................................................................... 10 

 A Hakekat Bahan Ajar..................................................................... 10 

  1. Pengertian Bahan Ajar........................................................... . 10 

  2. Tujuan Penggunaan Bahan Ajar............................................ . 11 

  3. Jenis-jenis Bahan Ajar............................................................ 12 

  4. Peran Bahan Ajar.................................................................... 14 

  5. Penyusunan Bahan Ajar......................................................... 16 

 B Aspek STEM dan Keterampilan  Abad 21.................................. 17 

  1. Pengertian dan Aspek STEM................................................. 17 

  2. Tujuan STEM dalam dunia Pendidikan ................................ 19 

  3. Keterampilan  Abad 21........................................................... 21 

  4. Keterampilan Berpikir Kritis dan Kreatif................................ 22 

 C Bahan Ajar Berbasis STEM......................................................... 25 

 D Materi Pelajaran IPAS SD.............................................. 27 

 E Hasil Penelitian yang Relevan...................................................... 28 

 F Kerangka Pikir.............................................................................. 30 

BAB III METODE PENELITIAN................................................................... 33 

 A Rancangan Penelitian................................................................... 33 

 B Partisipan dalam Penelitian........................................................ 33 

 C Instrumen Penelitian..................................................................... 34 

Pengembangan Bahan Ajar..., Langgeng Basuki, Program Pascasarjana UMP, 2023



 

 

xii 

 D Prosedur Pengembangan.............................................................. 37 

 E Cara Mngumpulkan Data............................................................. 45 

 F Teknik Analisis Data.................................................................... 49 

BAB IV HASIL PENELITIAN DAN PENGEMBANGAN........................... 53 

 A Proses dan Hasil Penelitian.........................................................   54 

  1.  Proses dan Hasil Analisis (Analyze)........................................ 54 

  2. Proses dan Hasil Perancangan (Design).................................. 63 

  3. Proses dan Hasil Pengembangatn (Developmen)..................... 85 

  4. Proses dan Hasil Implementasi (Implementation)................... 101 

  5. Proses dan Hasil Evaluasi (Evaluation)................................... 117 

 B Hasil Pengembangan................................................................. 122 

  1. Bentuk Produk Pengembangan Bahan Ajar berbasis STEM.... 122 

  2. Kelayakan Produk Pengembangan Bahan Ajar berbasis STEM....... 128 

  
3. Keefektifan Bahan Ajar IPAS berbais STEM untuk 

Penguatan Keterampilan Berfiki Kritis dan kreatif................ 132 

 C Pembahasan Hasil Pengembangan............................................... 134 

  1. Bentuk Produk  Pengembangan Bahan Ajar............................ 134 

  2. Analisis Kevalidan dan Kelayakan Bahan Ajar....................... 135 

  3. Analisis Keefektifan Bahan Ajar.............................................. 136 

BAB V SIMPULAN DAN SARAN............................................................... 139 

 A Simpulan...................................................................................... 139 

 B Saran............................................................................................ 141 

DAFTAR PUSTAKA....................................................................................... 143 

LAMPIRAN-LAMPIRAN............................................................................... 147 

 

 

 

 

 

 

 

 

 

Pengembangan Bahan Ajar..., Langgeng Basuki, Program Pascasarjana UMP, 2023



 

 

xiii 

DAFTAR GAMBAR 

 

 

Gambar 1 Kerangka Pikir............................................................................. 32  

Gambar 2.a Cover/Sampul............................................................................ 66 

Gambar 2.b Kata Pengantar........................................................................... 67 

Gambar 2.c Daftar Isi....................................................................................... 68 

Gambar 2.d Panduan Penggunaan Bahan Ajar ................................................ 68 

Gambar 2.e Fitur Bahan Ajar........................................................................ 69 

Gambar 2.f Kerangka Konsep Bahan Ajar....................................................... 70 

Gambar 2.g STEM Pada Bahan Ajar .............................................................. 71 

Gambar 2.h Peta Konsep............................................................................... 71 

Gambar 2.i. Pendahuluan................................................................................. 72 

Gambar 2.j Tujuan dan Pengetahuan Awal yang Diperlukan.......................... 73 

Gambar 2.k Sumber Bahan dan Waktu........................................................... 74 

Gambar 2.l  Garis Besar Kegiatan.................................................................... 75 

Gambar 2.m Konsep Sumber Energi Alternatif............................................... 75 

Gambar 2.n Aspek Science............................................................................ 76 

Gambar 2.o Energi Matahari............................................................................ 76 

Gambar 2.p Energi Air................................................................................. 76 

Gambar 2.q Energi Panas Bumi...................................................................... 76 

Gambar 2.r  Energi Biogas............................................................................ 77 

Gambar 2.s Technology.................................................................................... 78 

Gambar 2.t Biolistrik........................................................................................ 78 

Gambar 2.u Engineering.................................................................................. 78 

Gambar 2.v Mathematic................................................................................... 79 

Gambar 2.w Mathematic 1............................................................................. 79 

Gambar 2.x Mathematic 2............................................................................. 79 

Gambar 2.y Mathematic 3............................................................................. 79 

Gambar 2.z Rangkuman................................................................................. 80 

Gambar 2.aa Daftar Pustaka............................................................................ 81 

Gambar 3.a Saran Ahli Materi untuk Kata Pengantar...................................... 87 

Gambar 3.b Saran Ahli Materi pada Kerangka Konsep................................... 87 

Gambar 3.c Saran Ahli Materi untuk Penggunaan Huruf............................... 88 

Gambar 4.a Saran Ahli Media Validasi berbasis IT......................................... 90 

Gambar 4.b Saran Ahli Media di buat Hyperlink............................................ 90 

Gambar 4.c Saran Ahli Media e-Book Flip Builder dibuat Online.................. 90 

Gambar 5.a Hasil Revisi pada Kata Pengantar................................................ 98 

Gambar 5.b Hasil Revisi pada Kerangka Konsep.......................................... 99 

Gambar 5.c Hasil Revisi untuk Penggunaan Huruf.......................................... 99 

Gambar 6.a Revisi Lembar Validasi aspek Media berbasis IT........................ 100 

Gambar 6.b Revisi Daftar Isi menggunakan Hyperlink................................... 100 

Gambar 6.c Revisi Akses Online-Flip Builder melalui Android................... 101 

Pengembangan Bahan Ajar..., Langgeng Basuki, Program Pascasarjana UMP, 2023



 

 

xiv 

Gambar 7.a Cover/Sampul............................................................................ 123 

Gambar 7.b Kata Pengantar........................................................................... 123 

Gambar 7.c Daftar Isi...................................................................................... 123 

Gambar 7.d Panduan Penggunaan Bahan Ajar ............................................... 123 

Gambar 7.e Fitur Bahan Ajar........................................................................ 123 

Gambar 7.f Kerangka Konsep Bahan Ajar...................................................... 123 

Gambar 7.g STEM Pada Bahan Ajar .............................................................. 124 

Gambar 7.h Peta Konsep............................................................................... 124 

Gambar 7.i. Pendahuluan................................................................................. 124 

Gambar 7.j Tujuan dan Pengetahuan Awal yang Diperlukan.......................... 124 

Gambar 7.k Sumber Bahan dan Waktu........................................................... 124 

Gambar 7.l  Garis Besar Kegiatan.................................................................... 124 

Gambar 7.m Konsep Sumber Energi Alternatif............................................... 125 

Gambar 7.n Aspek Science............................................................................ 125 

Gambar 7.o Energi Matahari............................................................................ 125 

Gambar 7.p Energi Air................................................................................. 125 

Gambar 7.q Energi Panas Bumi...................................................................... 125 

Gambar 7.r  Energi Biogas............................................................................ 125 

Gambar 7.s Technology................................................................................... 126 

Gambar 7.t Biolistrik........................................................................................ 126 

Gambar 7.u Engineering................................................................................... 126 

Gambar 7.v Mathematic................................................................................... 126 

Gambar 7.w Mathematic 1............................................................................... 126 

Gambar 7.x Mathematic 2............................................................................. 126 

Gambar 7.y Mathematic 3............................................................................. 127 

Gambar 7.z Rangkuman................................................................................. 127 

Gambar 7.aa Daftar Pustaka........................................................................ 127 

Gambar 7.ab Biodata Penulis.......................................................................... 127 

Gambar 8 Tampilan Bahan Ajar e-Book/Flip Builder..................................... 128 

 

 

 

 

 

 

 

 

Pengembangan Bahan Ajar..., Langgeng Basuki, Program Pascasarjana UMP, 2023



 

 

xv 

DAFTAR TABEL 

 

 

Tabel 1 Kisi-kisi Lembar Validasi Bahan Ajar Berbasis STEM oleh Ahli 

             Materi.................................................................................................. 34 

Tabel 2 Kisi-kisi  Lembar Validasi Bahan Ajar Berbasis STEM oleh Ahli 

Media................................................................................................................ 34 

Tabel 3 Kisi-kisi Angket Respon Pendidik Bahan Ajar Berbasis STEM....... 35 

Tabel 4 Kisi-kisi Angket Respon Peserta Didik Bahan Ajar Berbasis STEM. 36 

Tabel 5 Kisi-Kisi Soal Pretest dan Posttest Keterampilan Berpikir Kritis 

             dan Kreatif........................................................................................... 36 

Tabel 6 Kriteria Validitas Bahan Ajar.............................................................. 50 

Tabel 7 Kategori Perolehan Skor N gain.......................................................... 51 

Tabel 8 Mekanisme Pelaksanaan Penelitian..................................................... 53 

Tabel  9 Capaian Pembelajaran Fase B Elemen Pemahaman IPAS... 61 

Tabel 10.a  Kisi-kisi Instrumen Lembar Validasi Ahli Materi........................ 82 

Tabel 10.b  Kisi-kisi Instruen Lembar Validasi Ahli Media............................ 82 

Tabel 10.c  Kisi-kisi Instrumen Angket Respon Pendidik .............................. 83 

Tabel 10.d  Kisi-kisi Instrumen Angket Respon Peserta Didik........................ 83 

Tabel 10.e  Kisi-Kisi Instrumen Soal Pretest dan Posttest Keterampilan 

                   Berpikir Kritis dan Kreatif............................................................. 84 

Tabel 10.f  Kisi-kisi Instrumen Lembar Validasi Soal Pretest dan Posttest.... 84 

Tabel 11.a Penilaian Kuantitatif Ahli Materi................................................... 85 

Tabel 11.b Penilaian Kualitatif Ahli Materi.................................................. 87 

Tabel 12.a  Penilaian Kuantitatif oleh Ahli Media........................................... 88 

Tabel 12.b  Penilaian Kualitatif oleh Ahli Media............................................. 89 

Tabel 13. Penilaian Kuantitatif Uji Skala Kecil............................................... 91 

Tabel 14 Penilaian Kuantitatif Uji Skala Besar................................................ 93 

Tabel 15 Penilaian Kuantitatif Respon Pendidik........................................... 94 

Tabel 16 Hasil Validasi Butir Soal Pretest dan Posttest................................... 96 

Tabel 17 Rekap Hasil Validasi Butir Soal Pretest dan Posttest....................... 97 

Tabel 18 Hasil Revisi Berdasarkan Tabel 11.b................................................ 98 

Tabel 19 Hasil Revisi Berdasarkan Tabel 12.b................................................ 100 

Tabel 20 Skor Nilai Pretest dan Posttest Keterampilan Berpikir Kritis Kelas 

              Kontrol........................................................................................... 103 

Tabel 21 Rata-rata Nilai Keterampilan Berpikir Kritis Kelas Kontrol............ 104 

Tabel 22 Skor Nilai Pretest dan Posttest Keterampilan Berpikir Kreatif  

               Kelas Kontrol.................................................................................... 105 

Tabel 23 Rata-rata Nilai Keterampilan Berpikir Kreatif Kelas Kontrol.......... 105 

Tabel 24 Skor Nilai Pretest dan Posttest Keterampilan Berpikir Kritis Kelas 

              Eksperimen...................................................................................... 106 

Pengembangan Bahan Ajar..., Langgeng Basuki, Program Pascasarjana UMP, 2023



 

 

xvi 

Tabel 25 Rata-rata Nilai Keterampilan Berpikir Kritis Kelas Eksperiman...... 107 

Tabel 26 Nilai Pretest dan Posttest Keterampilan Berpikir Kreatif Kelas 

                Eksperimen....................................................................................... 107 

Tabel 27 Rata-rata Nilai Keterampilan Berpikir Kreatif Kelas Eksperimen.... 108 

Tabel 28 N-gain Berpikir Kritis...................................................................... 110 

Tabel 29 Hasil Uji Normalitas Berpikir Kritis................................................ 110 

Tabel 30 Hasil Uji Homogenitas Berpikir Kritis............................................ 111 

Tabel 31 Group Statistics Berpikir Kritis........................................................ 112 

Tabel 32 Hasil Uji Independent Samples T-Test Berpikir Kritis.................... 112 

Tabel 33 N-gain Berpikir Kreatif..................................................................... 114 

Tabel 34 Hasil Uji Normalitas Berpikir Kreatif.............................................. 114 

Tabel 35 Hasil Uji Homogenitas Berpikir Kreatif.......................................... 115 

Tabel 36 Group Statistics Berpikir Kreatif...................................................... 116 

Tabel 37 Hasil Uji Independent Samples T-Test Berpikir Kreatif................... 117 

Tabel 38 Data Hasil Angket Respon Peserta Didik pada Uji Skala Kecil........ 118 

Tabel 39 Data Hasil Angket Respon Peserta Didik pada Uji Skala Besar....... 119 

Tabel 40 Data Hasil Rekapitulasi Validasi Respon Peserta Didik ..................  120 

Tabel 41 Data Hasil Rekapitulasi Angket Respon Pendidik............................ 121 

Tabel 42 Rekapitulasi Validasi Respon Pendidik Tabel21.............................. 122 

Tabel 43 Gambar Tampilan Halaman Produk Bahan Ajar.............................. 123 

Tabel 44 Rekap Hasil Validasi Ahli Materi..................................................... 129 

Tabel 45 Rekap Hasil Validasi Ahli Media...................................................... 129 

Tabel 46  Rekap Hasil Validasi Respon Pendidik............................................ 130 

Tabel 47 Rekap Validasi Respon Peserta Didik...............................................   131 

Tabel 48 Data Nilai Seluruh Aspek Validasi Ahli........................................... 135 

Tabel 49 Data Nilai Seluruh Aspek Respon Pengguna Bahan Ajar................. 136 

  

  

  

 

 

 

 

 

 

 

 

Pengembangan Bahan Ajar..., Langgeng Basuki, Program Pascasarjana UMP, 2023



 

 

xvii 

DAFTAR LAMPIRAN 

 

 

Lampiran: 1 Instrumen Penelitian...............................................................  147 

Lampiran: 1a  Pedoman Wawancara Terhadap Pendidik................................  147 

Lampiran: 1b  Lembar Angket Kebuthan Peserta Didik.................................. 150 

Lampiran: 1c  Lembar Validasi Ahli Materi.................................................... 153 

Lampiran: 1d Lembar Validasi Ahli Media................................................... 156 

Lampiran: 1e  Lembar Angket Respon Pendidik........................................... 159 

Lampiran: 1f  Lembar Angket Respon Peserta Didik................................... 162 

Lampiran: 1g Lembar Validasi Soal Pretest dan Posttest.............................. 164 

Lampiran: 1h  Lembar Kisi-kisi dan soal Pretest dan Posttest........................ 167 

Lampiran: 2  Hasil Validasi........................................................................ 195 

Lampiran: 2a Hasil Validasi Ahli Materi......................................................  195 

Lampiran: 2b Hasil Validasi Ahli Media.........................................................  298 

Lampiran: 2c Hasi Validasi Soal Pretest dan Posttest Validator 1..................  201 

Lampiran: 2d Hasi Validasi Soal Pretest dan Posttest Validator 2.................   204 

Lampiran: 2e  Hasil Angket Respon Pendidik.................................................   207 

Lampiran: 2f  Hasil Angket Respon Peserta Didik..........................................    211 

Lampiran: 2g  Lembar Jawab Soal Pretest dan Posttest Berpikir Kritis 

                        dan Kreatif Kelas Kontrol........................................................ 218 

Lampiran: 2h Lembar Jawab Soal Pretest dan Posttest Berpikir 

                       Kritis dan Kreatif Kelas Eksperimen........................................  224 

Lampiran: 3 Data Hasil Penelitian............................................................... 230 

Lampiran: 3a Transkrip Hasil Wawancara Terhadap Pendidik....................... 230 

Lampiran: 3b Transkrip Hasil Angket kebuthan Peserta Didik....................... 238 

Lampiran: 3c Data Hasil Uji Coba Skala Kecil............................................... 242 

Lampiran: 3d Data Hasil Uji Coba Skala Besar............................................... 243 

Lampiran: 3e Data Hasil Respon Pendidik...................................................... 244 

Lampiran: 3f  Data Hasil Nilai Preetest dan Posttest Kelas Kontrol................ 245 

Lampiran: 3g Data Hasil Nilai Pretest dan Posttest Kelas Eksperimen........... 247 

Lampiran: 4 Hasil Analisis SPSS.................................................................. 249 

Lampiran: 4 a Hasil Analisis Uji Normalitas................................................... 249 

Lampiran: 4 b Hasil Analisis Uji Homogenitas............................................... 250 

Lampiran: 4 c Hasil Analisis Uji Independend Sample T-Tes......................... 251 

Lampiran: 5 Surat-surat................................................................................ 253 

Lampiran: 5a Surat Ijin Penelitian dari Lembaga............................................. 254 

Lampiran:5b Surat Ijin Penelitian dari SDN 1 Sumpiuh.................................. 255 

Lampiran:5b Surat Ijin Penelitian dari SDN 2 Sumpiuh.................................. 256 

Lampiran: 5c Surat Keterangan Plagiasi.......................................................... 257 

Lampiran: 6 Dokumentasi................................................................................ 259 

Lampiran: 6a Foto Kegiatan Validasi Respon Peserta Didik  

                       di SDN 2 Sumpiuh....................................................................  259 

Pengembangan Bahan Ajar..., Langgeng Basuki, Program Pascasarjana UMP, 2023



 

 

xviii 

Lampiran: 6b Foto Kegiatan Validasi Respon Pendidik..................................    260 

Lampiran: 6c Foto Kegiatan Preetest-Treatment-Posttest 

                       Kelas Kontrol di SDN 2 Sumpiuh............................................  261 

Lampiran: 6d Foto Kegiatan Preetest-Treatment-Posttest 

                       Kelas Eksperimen di SDN 1 Sumpiuh......................................  262 

Lampiran: 7 Riwayat Hidup Peneliti................................................................ 263 

Lampiran: 8 Bahan Ajar Hasil Pengembangan................................................ 264 

 

Pengembangan Bahan Ajar..., Langgeng Basuki, Program Pascasarjana UMP, 2023




