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ABSTRAK 

Model ECIRR berbantaun Interactive Refutation-texts (I-ReT) merupakan 

implementasi model ECIRR yang ditunjang dengan bahan ajar I-ReT. Bahan ajar I-

ReT di dalamnya diintegrasikan model ECIRR. Tujuan dari penelitian ini adalah 

mengubah konsepsi dan mereduksi miskonsepsi peserta didik pada materi gelombang 

transversal. Penelitian dilakukan menggunakan metode mixed methods, dengan desain 

penelitian embedded mixed methods. Sampel pada penelitian ini adalah 35 peserta 

didik (14 laki-laki dan 21 perempuan, pada rentang usia 16-18 tahun) kelas XI dari 

salah satu Sekolah Menengah Atas di Kabupaten Tuban, Jawa Timur. Instrumen yang 

digunakan pada penelitian berupa tes diagnostik dengan format four-tier yang 

digunakan untuk mengukur konsepsi peserta didik, lembar angket respon, lembar 

observasi keterlaksanaan pembelajaran, serta lembar validasi I-ReT dan LKPD. 

Sebaran konsepsi peserta didik dianalisis menggunakan wright map dan persentase. 

Kuantitas pengubahan konsepsi peserta didik dianalisis menggunakan persentase dan 

menggunakan N-Change. Kualitas pengubahan konsepsi dianalisis secara kualitatif 

dengan mendeskripsikan proses pengubahan konsepsi untuk setiap sub-materi. 

Reduksi miskonsepsi dianalisis menggunakan persamaan RM dan deskripsi proses 

reduksi miskonsepsi. Hasil penelitian ini disimpulkan bahwa I-ReT berkarakteristik 

dalam mengubah konsepsi dan mereduksi miskonsepsi, dengan memuat struktur 

ECIRR, sajian multirepresentasi, simulasi, teks sanggahan, dan penjelasan ilmiah. 

Kuantitas pengubahan konsepsi berdasarkan nilai N-Change secara keseluruhan 

sebesar 0,69, diinterpretasikan  pengubahan yang sedang. Kuantitas perubahan 

persentase konsepsi untuk materi gelombang transversal secara keseluruhan bertipe 

Positive Change (PoC). Kategori pengubahan konsepsi secara keseluruhan yaitu 

Acceptable Change (ACh) 58%, Not Accaptable (NA) 15%, No Change (+) 11%, dan 

No Change (-) 12%. Sebagain besar kualitas pengubahan konsepsi berkategori ACh. 

Reduksi miskonsepsi sebesar 0.86 dan setiap sub-materi mengalami penurunan 

miskonsepsi dengan kategori tinggi. Peranan I-ReT dalam mengubah konsepsi 

berkategori sedang dan tinggi, sedangkan mereduksi miskonsepsi berkategori tinggi. 

Peserta didik menunjukkan respons yang positif. Hasil penelitian ini dapat 

disimpulkan bahwa peranan Interactive Refutation-texts (I-ReT) dalam implementasi 

model ECIRR dapat mengubah konsepsi dan mereduksi miskonsepsi peserta didik 

pada materi gelombang transversal.   

Kata kunci: Model ECIRR, Conceptual Change, Pengubahan Konsepsi, Miskonsepsi, 

Interactive Refutation-Texts (I-ReT), Embedded Mixed Methods, Four-Tier, 

Gelombang Transversal  
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ABSTRACT 

The ECIRR model assisted by Interactive Refutation-texts (I-ReT) is an implementation 

of the ECIRR model supported by I-ReT teaching materials. The I-ReT teaching 

materials are integrated with the ECIRR model. The purpose of this research is to change 

the conception and reduce students' misconceptions about the material of transverse 

waves. The research was conducted using mixed methods, with embedded mixed 

methods research design. The sample in this study was 35 students (14 boys and 21 girls, 

aged 16-18 years) in class XI from one of the senior high schools in Tuban Regency, East 

Java. The instruments used in the study were diagnostic tests with a four-tier format used 

to measure students' conceptions, response questionnaire sheets, learning implementation 

observation sheets, and I-ReT and LKPD validation sheets. The distribution of students' 

conceptions was analyzed using the Wright map and percentages. The quantity of change 

in students' conceptions was analyzed using percentages and using N-Change. The quality 

of changing the conception was analyzed qualitatively by describing the process of 

changing the conception for each sub-material. The reduction of misconceptions was 

analyzed using the RM equation and a description of the process of reducing 

misconceptions. The results of this study concluded that I-ReT has the characteristics of 

changing conceptions and reducing misconceptions, by containing the ECIRR structure, 

multi-representation presentations, simulations, rebuttal texts, and scientific explanations. 

The quantity of conversion of conception based on the overall N-Change value is 0.69, 

which is interpreted as a moderate change. The quantity of change in the percentage of 

conception for the transverse wave material as a whole is of the Positive Change (PoC) 

type. The overall concept change category is Acceptable Change (ACh) 58%, Not 

Acceptable (NA) 15%, No Change (+) 11%, and No Change (-) 12%. Most of the quality 

of changing the concept of the ACh category. The reduction of misconceptions was 0.86 

and each sub-material experienced a decrease in misconceptions in the high category. The 

role of I-ReT in changing conceptions in the medium and high categories, while reducing 

misconceptions in the high categories. Students show positive responses. The results of 

this study can be concluded that the role of Interactive Refutation-texts (I-ReT) in the 

implementation of the ECIRR model can change the conception and reduce students' 

misconceptions about the material of transverse waves. 

Keywords: ECIRR Model, Conceptual Change, Misconception, Interactive Refutation-

Texts (I-ReT), Embedded Mixed Methods, Four-Tier, Transverse Wave.  



 

 

ix 
Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH 
KONSEPSI DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

KATA PENGANTAR 

Puji dan syukur penulis panjatkan kehadirat Allah SWT yang mana atas berkat 

rahmat-Nya penulis dapat menyelesaikan tesis dengan judul “Model ECIRR 

berbantuan Interactive Refutation-texts (I-ReT) untuk Mengubah Konsepsi dan 

Mereduksi Miskonsepsi pada Gelombang Transversal”.   

Tesis ini disusun untuk memenuhi sebagian dari syarat memperoleh gelar 

Magister Pendidikan di Program Studi Pendidikan Fisika. Tujuan dari penelitian 

ini adalah memperoleh gambaran implementasi model ECIRR berbantuan 

Interactive Refutation-texts (I-ReT) dalam mengubah konsepsi dan mereduksi 

miskonsepsi pada materi gelombang transversal yang lebih positif melalui 

pembelajaran. 

Penulis menyadari bahwa tesis ini masih jauh dari kesempurnaan. Oleh karena 

itu, penulis mengharapkan kritik dan saran yang membangun dari pembaca. 

Semoga tesis ini bermanfaat khususnya bagi penulis dan umumnya bagi pembaca. 

 

Bandung, 22 Agustus 2022 

Penulis 

 

Shobrina Nurul Mufida 

NIM. 2010415 

 



x 
Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI DAN 
MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

DAFTAR ISI 

JUDUL  

PERNYATAAN ...................................................................................................................iv 

UCAPAN TERIMA KASIH ................................................................................................ v 

ABSTRAK .......................................................................................................................... vii 

KATA PENGANTAR .........................................................................................................ix 

DAFTAR ISI ......................................................................................................................... x 

DAFTAR GAMBAR ......................................................................................................... xii 

DAFTAR TABEL ..................................................................................................................i 

DAFTAR LAMPIRAN ...................................................................................................... iii 

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

1.1 Latar Belakang ......................................................................................................................... 1 

1.2 Rumusan Masalah .................................................................................................................... 8 

1.3 Tujuan Penelitian ..................................................................................................................... 9 

1.4 Manfaat Penelitian ................................................................................................................... 9 

1.5 Definisi Operasional .............................................................................................................. 10 

BAB II KAJIAN PUSTAKA ............................................................................................. 14 

2.1 Model ECIRR Berbantuan Interaktif Refutation-Texts (I-ReT) ............................................. 14 

2.1.1 Model ECIRR ....................................................................................................... …16 

2.1.2 Interaktif Refutation-texts ......................................................................................... 21 

2.2 Mengubah Konsepsi Peserta didik ......................................................................................... 27 

2.2.1 Konsep dan Konsepsi ............................................................................................... 27 

2.2.2 Tes Diagnostik Konsepsi .......................................................................................... 28 

2.2.3 Kategori Konsepsi Peserta didik .............................................................................. 31 

2.2.4 Karakteristik Pengubahan Konsepsi ......................................................................... 36 

2.3 Mereduksi Miskonsepsi Peserta didik .................................................................................... 37 

2.3.1 Miskonsepsi .............................................................................................................. 37 

2.3.2 Reduksi Miskonsepsi ................................................................................................ 40 

2.4 Kajian Miskonsepsi pada Materi Gelombang ........................................................................ 40 

2.5 Tinjauan Konsep Gelombang ................................................................................................. 44 

2.6 Hubungan Model ECIRR Berbantuan I-ReT dengan Mengubah Konsepsi dan Mereduksi 

Miskonsepsi .................................................................................................................................. 52 



 

 

xi 
Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI DAN 
MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

2.7 Kerangka Pikir Penelitian ...................................................................................................... 55 

BAB III METODE PENELITIAN ................................................................................... 57 

3.1 Desain dan Rancangan Penelitian .......................................................................................... 57 

3.2 Populasi dan Sampel .............................................................................................................. 59 

3.3 Instrumen Penelitian .............................................................................................................. 60 

3.3.1 Instrumen soal .......................................................................................................... 60 

3.3.2 Lembar Observasi Keterlaksanaan ........................................................................... 72 

3.3.3 Lembar Angket Respon Peserta didik ...................................................................... 73 

3.4 Prosedur Penelitian ................................................................................................................ 74 

3.5 Teknik Analisis Data .............................................................................................................. 76 

3.5.1 Analisis Karakteristik I-ReT..................................................................................... 76 

3.5.2 Analisis Kuantitas Pengubahan Konsepsi ................................................................ 77 

3.5.3 Analisis Kualitas Pengubahan Konsepsi .................................................................. 79 

3.5.4 Analisis Reduksi Miskonsepsi .................................................................................. 81 

3.5.5 Analisis Respons Peserta Didik ................................................................................ 82 

BAB IV TEMUAN DAN PEMBAHASAN ...................................................................... 83 

4.1 Karakteristik Interaktif Refutation-Texts (I-ReT) ................................................................... 83 

4.1.1 Hasil Pengembangan dan Validasi Media I-ReT ..................................................... 83 

4.1.2 Hasil Uji Coba I-ReT dan LKPD ........................................................................... 109 

4.1.3 Implementasi Model ECIRR berbantuan I-ReT ..................................................... 111 

4.2 Kuantitas Pengubahan Konsepsi .......................................................................................... 114 

4.3 Kualitas Pengubahan Konsepsi ............................................................................................ 154 

4.4 Reduksi Miskonsepsi ........................................................................................................... 274 

4.5 Respons Peserta Didik ......................................................................................................... 291 

BAB V SIMPULAN, IMPLIKASI, DAN REKOMENDASI ....................................... 297 

5.1 Simpulan ............................................................................................................................... 297 

5.2 Implikasi ............................................................................................................................... 299 

5.3 Rekomendasi ........................................................................................................................ 300 

DAFTAR PUSTAKA ....................................................................................................... 302 

 

 

 

 



 

 

xii 
Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI DAN 
MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

DAFTAR GAMBAR 

BAB II 

Gambar 2.1.Perkembangan Model ECIRR .............................................................................. 17 

Gambar 2. 2.Contoh refutation-texts ........................................................................................ 23 

Gambar 2. 3.Model ECIRR berbantuan interaktif refutation-texts .......................................... 27 

Gambar 2. 4.Bentuk tes diagnostik two-tier ............................................................................. 30 

Gambar 2. 5.Bentuk tes diagnostik three-tier .......................................................................... 30 

Gambar 2. 6.Bentuk tes diagnostik four-tier ............................................................................ 31 

Gambar 2. 7.Perkembangan kategori konsepsi ........................................................................ 33 

Gambar 2. 8.Demonstrasi tali digetarkan oleh vibrator ........................................................... 47 

Gambar 2. 9.Perpaduan gelombang ......................................................................................... 48 

Gambar 2. 10.Gelombang stasioner ujung bebas ..................................................................... 49 

Gambar 2. 11.Gelombang stasioner ujung terikat .................................................................... 50 

Gambar 2. 12.Percobaan Melde ............................................................................................... 50 

Gambar 2. 13.Kerangka pikir penelitian Model ECIRR berbantuan I-ReT untuk mengubah 

konsepsi dan mereduksi miskonsepsi pada gelombang transversal ......................................... 55 

 

BAB III 
Gambar 3. 1.Rancangan Penelitian Mixed-Methods dengan The Embedded Design .............. 58 

Gambar 3. 2.Contoh Tes Diagnostik Four-Tier Gelombang Transversal ................................ 61 

Gambar 3. 3.Hasil Validitas Isi Soal ¬Four-tier Gelombang Transversal ............................... 62 

Gambar 3. 4.Validasi Isi Angket Respon ................................................................................. 73 

Gambar 3. 5.Kemungkinan kategori pengubahan konsepsi peserta didik ............................... 80 

 

BAB IV 

Gambar 4.1.Konten refutation text secara umum .................................................................... 84 

Gambar 4.2.Konten I-ReT ........................................................................................................ 84 

Gambar 4.3.Kerangka aktivitas I-ReT ..................................................................................... 85 

Gambar 4.4.Tampilan awal I-ReT pada storyboard ................................................................ 86 

Gambar 4. 5.Tampilan storyboard I- ReT pada tahap Elicit tentang sub-materi pertama ....... 87 

Gambar 4.6.Tampilan storyboard I- ReT pada tahap Confront  tentang sub-materi pertama . 88 

Gambar 4.7.Tampilan storyboard I- ReT pada tahap Identify tentang sub-materi pertama ..... 89 

Gambar 4.8.Tampilan storyboard I- ReT pada tahap Resolve  tentang sub-materi pertama ... 90 

Gambar 4.9.Tampilan storyboard I- ReT pada tahap Reinforcement tentang sub-materi 

pertama ..................................................................................................................................... 91 

Gambar 4.10.Contoh tampilan I-ReT dalam bentuk tampilan Web ......................................... 91 

Gambar 4.11.Hasil uji rater menggunakan Facet untuk validasi isi I-ReT .............................. 92 

Gambar 4. 12.Perbaikan media I-ReT tahap Elicit untuk sub-materi 1 ................................. 110 

Gambar 4. 13.Perbaikan media I-ReT tahap Confront untuk sub-materi 2 ........................... 110 

Gambar 4. 14.Perbaikan media I-ReT tahap Elicit untuk sub-materi 3 ................................. 110 

Gambar 4. 15.Penilain obersver terhadpat implemenhtasi model ECIRR berbantuan I-ReT 112 

Gambar 4. 16 (a) Pemetaan sebaran konsepsi perserta didik saat pre-test. (b) Pemetaan 

konsepsi perserta didik saat post-test ..................................................................................... 116 

Gambar 4. 17.Persentase kategori konsepsi untuk pre-test dan post-test sub-materi 1 ......... 119 

Gambar 4. 18 (a) Pemetaan sebaran konsepsi peserta didik saat pre-test. (b) Pemetaan 

konsepsi peserta didik saat post-test ....................................................................................... 126 

Gambar 4. 19. Persentase kategori konsepsi untuk pre-test dan post-test sub-materi 2 ........ 128 



 

 

xiii 
Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI DAN 
MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Gambar 4. 20 (a) Hasil pementaan sebaran konsepsi peserta didik saat pre-test. (b) Hasil 

pementaan konsepsi peserta didik saat post-test. ................................................................... 135 

Gambar 4. 21. Persentase kategori konsepsi untuk pre-test dan post-test sub-materi 3 ........ 137 

Gambar 4. 22 (a) Hasil sebaran pementaan konsepsi peserta didik saat pre-test. (b) Hasil 

pementaan konsepsi peserta didik saat post-test. ................................................................... 145 

Gambar 4. 23.Data perbandingan hasil pre-test dan post-test sub-materi 4 .......................... 147 

Gambar 4. 24.Kode pengubahan konsepsi besaran gelombang transversal ........................... 155 

Gambar 4. 25.Persentase hasil kategori pengubahan konsepsi pada sub-materi 1 ................ 170 

Gambar 4. 26.Pengubahan konsepsi dari pre-test ke post-test pada Q1 ................................ 171 

Gambar 4. 27 Soal Q1 ............................................................................................................ 172 

Gambar 4. 28.Jawaban peserta didik pada tahap Elicit .......................................................... 173 

Gambar 4. 29.Jawaban peserta didik tahap Confront ............................................................. 173 

Gambar 4. 30.Jawaban peserta didik tahap Reinforcement .................................................... 174 

Gambar 4. 31.Pengubahan konsepsi dari pre-test ke post-test pada nomor Q2 ..................... 175 

Gambar 4. 32.Jawaban peserta didik terkait grafik simpangan dengan waktu ...................... 177 

Gambar 4. 33.Pengubahan konsepsi dari pre-test ke post-test pada nomor Q4 ..................... 178 

Gambar 4. 34.Aktivitas konfrontasi melalui simulasi pada I-ReT ......................................... 179 

Gambar 4. 35.Pengubahan konsepsi dari pre-test ke post-test pada nomor Q5 ..................... 181 

Gambar 4. 36.Soal nomor Q5................................................................................................. 182 

Gambar 4. 37.Hasil Jawaban pada tahap Resolve beserta teks sanggahan ............................ 183 

Gambar 4. 38.Kode pengubahan konsepsi gelombang berjalan ............................................ 184 

Gambar 4. 39. Persentase kategori pengubahan konsepsi pada sub-materi 2 ........................ 197 

Gambar 4. 40.Pengubahan konsepsi dari pre-test ke post-test pada Q9 ................................ 198 

Gambar 4. 41.Pengubahan konsepsi dari pre-test ke post-test pada Q10 .............................. 201 

Gambar 4. 42.Soal Q10 .......................................................................................................... 202 

Gambar 4. 43.Jawaban peserta didik disertai teks sanggahan yang interaktif ....................... 203 

Gambar 4. 44 .Skalogram untuk soal Q10 ............................................................................. 204 

Gambar 4. 45.Pengubahan konsepsi dari pre-test ke post-test pada Q12 .............................. 204 

Gambar 4. 46 Soal nomor Q12............................................................................................... 206 

Gambar 4. 47 Jawaban peserta didik pada I-ReT tahap Confront ......................................... 207 

Gambar 4. 48.Pengubahan konsepsi dari pre-test ke post-test pada Q13 .............................. 208 

Gambar 4. 49.Argumen awal peserta didik terkait perbedaan fase gelombang ..................... 209 

Gambar 4. 50.Teks sanggahan dan penjelasan ilmiah terkat gelombang berbeda fase ......... 210 

Gambar 4. 51.Pengubahan konsepsi dari pre-test ke post-test pada Q14 .............................. 211 

Gambar 4. 52.Aktivitas simulasi pada gelombang berjalan ................................................... 213 

Gambar 4. 53. Kode pengubahan konsepsi interferensi ......................................................... 214 

Gambar 4. 54. Persentase hasil kategori pengubahan konsepsi pada sub-materi 3 ............... 226 

Gambar 4. 55.Pengubahan konsepsi dari pre-test ke post-test pada nomor Q16 ................... 227 

Gambar 4. 56.Soal Q16 .......................................................................................................... 228 

Gambar 4. 57.Simulasi pada I-ReT tahap Resolve sub-materi interferensi ........................... 229 

Gambar 4. 58 Contoh hasil pengamatan interferensi dari peserta didik ................................ 230 

Gambar 4. 59 Contoh pekerjaan peserta didik bagian analisis dan kesimpulan terkait 

interferensi .............................................................................................................................. 230 

Gambar 4. 60.Contoh jawaban peserta didik di I-ReT pada tahap Confront ......................... 231 

Gambar 4. 61.Pengubahan konsepsi dari pre-test ke post-test pada Q18 .............................. 232 

Gambar 4. 62.Pengubahan konsepsi dari pre-test ke post-test pada Q19 .............................. 235 

Gambar 4. 63.Soal Q19 .......................................................................................................... 236 

Gambar 4. 64.Pengubahan konsepsi dari pre-test ke post-test pada Q21 .............................. 237 

Gambar 4. 65.Soal Q21 .......................................................................................................... 239 



 

 

xiv 
Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI DAN 
MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Gambar 4. 66.Simulasi gelombang stasioner pada I-ReT untuk merubah frekuensi ............. 240 

Gambar 4. 67.Jawaban peserta didik pada tahap Confront .................................................... 240 

Gambar 4. 68.Pengubahan konsepsi dari pre-test ke post-test untuk Q22 ............................. 241 

Gambar 4. 69.Kode penguabahan konsepsi pada gelombang stasioner (percobaan Melde) . 244 

Gambar 4. 70. Persentase kategori pengubahan konsepsi pada sub-materi 4 ........................ 257 

Gambar 4. 71.Pengubahan konsepsi dari pre-test ke post-test pada Q23 .............................. 258 

Gambar 4. 72.Contoh argumen awal peserta didik pada tahap Elicit .................................... 260 

Gambar 4. 73.Pekerjaan P28 terkait data dan grafik percobaan ............................................ 261 

Gambar 4. 74.Perkerjaan P28 terkait hasil analisis data ........................................................ 261 

Gambar 4. 75.Contoh pekerjaan peserta didik pada tahap Reinforce sub-materi percobaan 

Melde ...................................................................................................................................... 262 

Gambar 4. 76.Pengubahan konsepsi dari pre-test ke post-test pada nomor Q26 ................... 263 

Gambar 4. 77.Contoh pekerjaan peserta didik pada LKPD praktikum Melde tahap Resolve 265 

Gambar 4. 78.Pengubahan konsepsi dari pre-test ke post-test pada nomor Q27 ................... 266 

Gambar 4. 79.Contoh pekerjaan peserta didik membuktikan panjang tali tidak berpengaruh 

pada cepat rambat gelombang ................................................................................................ 268 

Gambar 4. 80.Pengubahan konsepsi dari pre-test ke post-test pada Q23 .............................. 269 

Gambar 4. 81.Soal nomor Q29............................................................................................... 271 

Gambar 4. 82 Hasil pekerjaan peserta didik bagian analisis dan kesimpulan ........................ 272 

Gambar 4. 83 Contoh hasil pekerjaan peserta didik membuat grafik .................................... 272 

Gambar 4. 84.Contoh hasil pekerjaan peserta didik pad I-reT ............................................... 279 

Gambar 4. 85.Soal Q7 ............................................................................................................ 280 

Gambar 4. 86.Contoh penjelasan yang tidak sesuai konsep ilmiah ....................................... 283 

Gambar 4. 87.Soal Q21 .......................................................................................................... 286 

Gambar 4. 88.Contoh pekerjaan peserta didik ....................................................................... 287 

Gambar 4. 89.Simulasi pada I-ReT ........................................................................................ 287 

Gambar 4. 90.Soal Q27 .......................................................................................................... 290 

Gambar 4. 91.Contoh pekerjaan peserta didik ....................................................................... 291 

Gambar 4. 92.Distribusi respons peserta didik terhapada peranan I-ReT .............................. 292 

 

 



xv 
Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI DAN 
MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

DAFTAR TABEL  

BAB II 

Tabel 2. 1.Penjelasan Kategori Konsepsi dan Simbolnya ........................................................32 

Tabel 2. 2.Kategori konsepsi, simbol, dan karakteristik ...........................................................34 

Tabel 2. 3.Skor Kategori Konsepsi Four-Tier Test ..................................................................35 

Tabel 2. 4.Temuan Miskonsepsi Materi Gelombang Transversal ............................................41 

Tabel 2. 5.Kompetensi Dasar dan Indikator .............................................................................44 

Tabel 2. 6.Sajian Miskonsepsi dan Pengubahan Konsepsi .......................................................45 

Tabel 2. 7.Hubungan Model ECIRR Berbantuan Interaktif Refutation-texts untuk Mengubah 

Konsepsi dan Mereduksi Miskonsepsi pada Gelombang Transversal ......................................53 

 

BAB III 

Tabel 3. 1.Penjelasan Teknik Pengumpulan Data ....................................................................60 

Tabel 3. 2.Interpretasi Unidimensionalitas instrumen ..............................................................64 

Tabel 3. 3.Hasil Analisis Uji Validitas Konstruk .....................................................................64 

Tabel 3. 4.Kriteria Outfit MNSQ, ZSTD, dan PT Measure Corr .............................................65 

Tabel 3. 5.Interpretasi Kualitas Item Soal ................................................................................65 

Tabel 3. 6.Hasil Analisis Data Fit-Statistic dilihat dari Misfit-Order .......................................66 

Tabel 3. 7.Interpretasi Tingkat Kemudahan Item Soal .............................................................68 

Tabel 3. 8.Hasil Analisis Tingkat Kemudahan Soal .................................................................68 

Tabel 3. 9.Interpretasi Uji Reliabilitas berdasarkan Nilai Cronbach Alpha (α) .......................70 

Tabel 3. 10.Interpretasi Nilai Item Reliability dan Person Reliability ......................................70 

Tabel 3. 11.Hasil Analisis Uji Reliabilitas Soal .......................................................................71 

Tabel 3. 12.Sebaran soal four-tier Gelombang Transversal .....................................................71 

Tabel 3. 13.Aspek penilain angket respon ................................................................................74 

Tabel 3. 14.Prosedur Penelitian ................................................................................................75 

Tabel 3.15.Kriteria Validasi ......................................................................................................76 

Tabel 3.16.Kriteria Keterlaksanaan Pembelajaran....................................................................76 

Tabel 3. 17.Kategori dan Skor Konsepsi untuk Four-Tier Test ...............................................77 

Tabel 3.18.Interpretasi nilai N-change .....................................................................................78 

Tabel 3.19.Tipe Perubahan Konsepsi .......................................................................................79 

Tabel 3.20.Kategori Pengubahan Konsepsi Peserta didik ........................................................80 

Tabel 3.21.Intepretasi Nilai RM ...............................................................................................81 

 

BAB IV 

Tabel 4.1.Rekapituliasi Hasil Validasi Isi I-ReT dan LKPD 1 .................................................94 

Tabel 4. 2.Rekapituliasi Hasil Validasi Isi  LKPD 2 ................................................................97 

Tabel 4. 3.Rekapituliasi Hasil Validasi Isi LKPD 3 ...............................................................101 

Tabel 4. 4.Rekapituliasi Hasil Validasi Isi LKPD 4 ...............................................................105 



 

 

xvi 
Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI DAN 
MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Tabel 4. 5.Nilai N-Change Peserta Didik  untuk Sub-Materi 1 ..............................................117 

Tabel 4. 6.Sebaran Konsepsi dan Tipe Perubahan Konsepsi pada Sub-Materi Besaran dan 

Karakteristik Gelombang Transversal ....................................................................................121 

Tabel 4. 7.N-Change Peserta Didik untuk Sub-Materi 2 ........................................................127 

Tabel 4. 8. Sebaran Konsepsi dan Tipe Perubahan Konsepsi pada Sub-Materi Gelombang 

Berjalan ...................................................................................................................................130 

Tabel 4. 9.N-Change Peserta Didik untuk Sub-Materi 3 ........................................................136 

Tabel 4. 10.Sebaran Konsepsi dan Tipe Perubahan Konsepsi pada Sub-Materi Interferensi .139 

Tabel 4. 11.N-Change Peserta Didik untuk Sub-Materi 4 ......................................................146 

Tabel 4. 12.Sebaran Konsepsi dan Tipe Perubahan Konsepsi pada Sub-Materi Gelombang 

Stasioner (Percobaan Melde) ..................................................................................................149 

Tabel 4. 13.Sebaran Kategori Pengubahan Konsepsi pada Sub-materi Besaran dan 

Karakteristik Gelombang Transversal ....................................................................................158 

Tabel 4. 14.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q1 ..........................171 

Tabel 4. 15.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q2 ..........................175 

Tabel 4. 16.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q4 ..........................178 

Tabel 4. 17.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q5 ..........................181 

Tabel 4. 18.Sebaran Kategori Pengubahan Konsepsi pada Sub-materi Gelombang Berjalan 185 

Tabel 4. 19.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q9 ..........................198 

Tabel 4. 20.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q10 ........................201 

Tabel 4. 21.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q12 ........................205 

Tabel 4. 22. Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q13 .......................208 

.Tabel 4. 23.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q14 .......................211 

Tabel 4. 24.Sebaran Kategori Pengubahan Konsepsi pada Sub-materi Interferensi Gelombang 

Transversal ..............................................................................................................................216 

Tabel 4. 25.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q16 ........................227 

Tabel 4. 26.Sebaran Kategori Pengubahan Konsepsi pada Nomor Q18 ................................232 

Tabel 4. 27.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q19 ........................235 

Tabel 4. 28.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q21 ........................238 

Tabel 4. 29.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q22 ........................241 

Tabel 4. 30.Sebaran Kategori Konsepsi Peserta Didik Sub-materi Gelombang Stasioner 

(Percobaan Melde) ..................................................................................................................245 

Tabel 4. 31.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q23 ........................258 

Tabel 4. 32.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q26 ........................263 

Tabel 4. 33.Sebaran Kategori Pengubahan Konsepsi pada Nomor Q27 ................................267 

Tabel 4. 34.Sebaran Kategori Pengubahan Konsepsi pada Nomor Soal Q29 ........................269 

Tabel 4. 35.Interpretasi Reduksi Miskonsepsi ........................................................................274 

Tabel 4. 36.Interpretasi Reduksi Miskonsepsi untuk Setiap Soal ...........................................275 

Tabel 4. 37.Sebaran Reduksi Miskonsepsi pada Sub-Materi Karakteristik dan Besaran 

Gelombang ..............................................................................................................................277 

Tabel 4. 38.Sebaran Reduksi Miskonsepsi pada Sub-Materi Gelombang Berjalan ...............281 

Tabel 4. 39.Sebaran Reduksi Miskonsepsi pada Sub-Materi Interferensi dan Gelombang 

Stasioner ..................................................................................................................................284 

Tabel 4. 40.Sebaran Reduksi Miskonsepsi pada Sub-Materi Percobaan Melde.....................288 

Tabel 4. 41.Item Respon Positif ..............................................................................................293 

Tabel 4. 42.Item Respon Negatif ............................................................................................294 

 



 

 

xvii 
Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI DAN 
MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

DAFTAR LAMPIRAN 

 

LAMPIRAN A  (INSTRUMEN PENELITIAN)  

A1. Instrumen Four-tier test gelombang transverrsal..................................................................316 

A2. Lembar Kerja Peserta Didik ................................................................................................. 318 

A3. Contoh Interaktif Refutation text (I-ReT) ............................................................................ 319 

A4. RPP ...................................................................................................................................... 323 

A5. Lembar keterlaksanaan untuk guru  ....................................................................................  324 

A6. Lembar keterlaksanaan Aktivitas Peserta Didik .................................................................  325 

A7. Lembar Angket Respon .....................................................................................................   326 

LAMPIRAN B (LEMBAR VALIDASI) ..................................................................... ...327 

B1. Lembar Validasi Instrumen Four-tier test ............................................................................ 328 

B2. Lembar validasi LKPD ......................................................................................................... 331 

B3. Lembar Validasi I-ReT ......................................................................................................... 333 

B4. Lembar Validasi Angket respon ........................................................................................... 334 

LAMPIRAN C (REKAPITULASI DATA HASIL PENELITIAN)  ....................... ....336 

C1. Rekapitulasi Validasi Soal ...................................................... ............................................ .337 

C2. RekapitulasValidasi LKPD  ................................................................................................. 338 

C3. Rekapitulasi Validasi I-ReT ................................................................................................. 338 

C4. Rekapitulasi Validasi Angket Respon  ................................................................................. 339 

C5. Rekapitulasi Skor Konsepsi dan Pengubahan Konsepsi  ..................................................... 340 

C6. Rekapitulasi Ketegori Konsepsi ........................................................................................... 340 

C7. Rekapitulasi Reduksi Miskonsepsi  ...................................................................................... 341 

C8. Rekapitulasi Hasil Respon Peserta Didik  ............................................................................ 341 

C9. Rekapitulasi Skor Keterlakasanaan untuk Guru   ................................................................. 342 

C10. Rekapitulasi Skor Keterlaksanaan untuk Peserta Didik ..................................................... 342 

LAMPIRAN D (SURAT DAN DOKUMENTASI) ................................................ .......343 

D1. Surat Izin Penelitian  ............................................................................................................ 344 

D2. Surat Telah Melaksanakan Penelitian  .............................................................................. ...345 

D3. Dokumentasi ........................................................................................................................ 346 



302 
Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI 
DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 

DAFTAR PUSTAKA 

Adams, Wendy K., Carl E. Wieman.(2015).“Analyzing The Many Skills Involved In 

Solving Complex Physics Problems”. American Journal of Physics. 83 (5): pp 459-

467.  

Admoko, S., Yantidewi, M., & Oktafia, R. (2019, December). The implementation of 

guided discovery learning using virtual lab simulation to reduce students’ 

misconception on mechanical wave. In Journal of Physics: Conference Series (Vol. 

1417, No. 1, p. 012089). IOP Publishing. 

Agus, P., Nur, A., Syamsul, H., & Nita, A. (2020). The effects of the ECIRR learning 

model on mathematical reasoning ability in the curriculum perspective 2013: 

Integration on student learning motivation. European Journal of Educational 

Research, 9(2), 675-684. 

Aldila, W.Y., 2016. Penggunaan PhET Simulation dalam ECIRR Untuk Mereduksi 

Miskonsepsi Siswa pada Materi Fluida Dinamis. Inovasi Pendidikan Fisika, 5(3). 

Aligo, B., & Mistades, V. (2021, November). Refutation Text as an Assessment Tool in 

Exploring Misconceptions of Students. In 2021 2nd SEA-STEM International 

Conference (SEA-STEM) (pp. 140-145). IEEE. 

Amalia, S. A., E Suhendi, I Kaniawati, A Samsudin, N J Fratiwi, S R Hidayat, A Zulfikar, 

F N Sholihat , D S Jubaedah, A H Setyadin, M G Purwanto, M H Muhaimin, S S 

Bhakti, and N F Afif. 2019.  Diagnosis of Student’s Misconception on Momentum and 

Impulse Trough Inquiry Learning with Computer Simulation (ILCS). Journal of 

Physics: Conf. Series, 1204 012073. doi:10.1088/1742-6596/1204/1/012073 

Aminudin, A. H., Kaniawati, İ., Suhendi, E., Samsudin, A., Coştu, B., & Adimayuda, R. 

(2019). Rasch analysis of Multitier Open-ended Light-Wave Instrument (MOLWI): 

Developing and assessing second-years sundanese-scholars alternative 

conceptions. Journal for the Education of Gifted Young Scientists, 7(3), 557-579. 

Anam, R. S., Widodo, A., Sopandi, W. 2020. Conceptual Change Texts to Improve 

Teachers’ Misconception at Verbal and Visual Representation on Heat Conduction 

Concept. Jurnal Pendidikan Fisika Indonesia, 16 (2), pp 63-71. DOI: 

10.15294/jpfi.v16i2.20742 

Anissofira, A., Latief F. D. E., Kholida L., Sinaga P. 2017. Newton’s Cradle Experiment 

Using Video Tracking Analysis with Multiple Representation Approach.  Journal of 

Physics: Conf. Series 895 012107. doi :10.1088/1742-6596/895/1/012107 

Ainsworth, S. (1999). The functions of multiple representations. Computers & 

education, 33(2-3), 131-152. 



303 
 

Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI 
DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Arista, F. S., & Kuswanto, H. (2018). Virtual Physics Laboratory Application Based on the 

Android Smartphone to Improve Learning Independence and Conceptual 

Understanding. International Journal of Instruction, 11(1), 1-16. 

Aryani, W. D., Suhendi, E., Suyana, I., Samsudin, A., & Kaniawati, I. (2019, November). 

Effectiveness of implementation interactive conceptual instruction (ICI) with 

computer simulation to overcome students’ misconceptions about newton’s law of 

gravitation. In Journal of Physics: Conference Series (Vol. 1280, No. 5, p. 052011). 

IOP Publishing. 

Al-Rubayea. 1996. An Analysis of Saudi Arabian High School Students' Misconceptions 

about Physics Concepts. Disertasi tidak diterbitkan. Manhattan: Department of 

Curiculum and Instruction College of Education of Kansas State University. 

Aydin, S. (2017). Eliminating the misconceptions about image formations in plane mirrors 

by conceptual change texts. International Journal of Social Sciences and Education 

Research, 3(4), 1394-1403. 

Aygun, M., & Tan, M. (2021). The impact of mass on action-reaction forces during a 

collision: using a conceptual change text or traditional expository text to overcome 

misconception. Pamukkale University Journal of Education, (51), 65-91. doi: 

10.9779.pauefd.690966. 

Aykutlu, I., Bezen, S., & Bayrak, C. (2021). Pre-service teachers’ conceptual 

understanding of the standing wave concept. Turkish Journal of Education, 10(1), 1-

22. 

Barniol, P., & Zavala, G. (2016). The mechanical waves conceptual survey: An analysis of 

university students' performance, and recommendations for instruction. 

Berthold, K., & Renkl, A. (2009). Instructional aids to support a conceptual understanding 

of multiple representations. Journal of educational psychology, 101(1), 70. 

Bezen, S., & Bayrak, C. (2020). Teaching Mechanical Waves by Inquiry-Based 

Learning. Journal of Baltic Science Education, 19(6), 875-892. 

Bleicher, Robert E. 1995. Conceptual Change Based on Laboratory Experience. Paper 

presented at the Annual Meeting of the National Association for Research in Science 

Teaching, p. 35. 

Binek, S., Kimla, D., Jarosz, J., & Styc, K. (2018). Using computer simulation to aid the 

interactive learning of physics in secondary education. Physics Education, 53(5), 

055006. 

Ceberio, M., Almudí, J. M., & Franco, Á. (2016). Design and application of interactive 

simulations in problem-solving in university-level physics education. Journal of 

Science Education and  Technology, 25(4), 590-609. 

Caleon, Imelda & Subramaniam, R. 2010. Development and Application of a Three‐Tier 

Diagnostic Test to Assess Secondary Students’ Understanding of Waves. 



304 
 

Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI 
DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

International Journal of Science Education, 32(7), 939–

961. doi:10.1080/09500690902890130 

Caleon, I., & Subramaniam, R. (2013). Addressing students’ alternative conceptions on the 

propagation of periodic waves using a refutational text. Physics Education, 48(5), 657. 

Calik, M., Ebenezer, J., Özsevgeç, T., Küçük, Z., & Artun, H. (2015). Improving science 

student teachers’ self-perceptions of fluency with innovative technologies and 

scientific inquiry abilities. Journal of Science Education and Technology, 24(4), 448-

460. 

Cayci, Baris. 2018. The Impacts of Conceptual Change Text-based Concept Teaching on 

Various Variables. Universal Journal of Educational Research, 6(11), pp. 2543-2551. 

DOI: 10.13189/ujer.2018.061119  

Cetin, G., Ertepinar, H., Geban, O. (2015). Effects Of Conceptual Change Text Based 

Instruction on Ecology, Attitudes Toward Biology and Environment. Educational 

Research Educations, 10, 259-273. 

Chambers, S. K., & Andre, T. (1997). Gender, prior knowledge, interest, and experience in 

electricity and conceptual change text manipulations in learning about direct 

current. Journal of Research in Science Teaching: The Official Journal of the National 

Association for Research in Science Teaching, 34(2), 107-123. 

Chandrasegaran, A. L., Treagust, D. F., & M Mocerino. 2007. The   development   of   a   

two-tier   multiple-choice   diagnostic   instrument  for  evaluating  secondary  school  

students’  ability  to  describe and explain chemical reactions using multiple levels of 

representation. Chemistry Education Research and Practice, 8 (3), pp. 293-307. 

Chen, Lin, & Lin, 2002. Developing a Two-Tier Diagnostic Instrument to Assess High 

School Students’ Understanding − The Formation of Images by a Plane Mirror. Proc. 

Natl. Sci. Counc. ROC(D), Vol. 12 (3), pp. 106-121. 

Costu, Bayram. 2008. Learning Science through the PDEODE Teaching Strategy: Helping 

Students Make Sense of Everyday Situations. Eurasia Journal of Mathematics, 

Science & Technology Education, 2008, 4(1), pp. 3-9.  

Costu, B., Hermıta, N., Suhandı, A., Syaodıh, E., Samsudın, A., Sopandı, W., & Sumardı, 

S. (2017). The Effectiveness of Using Virtual Simulation and Analogy in the 

Conceptual Change Oriented-Physics Learning on Direct Current Circuits. 

Dalaklioğlu, S., Demirci, N. and Şekercioğlu, A., 2015. Eleventh grade students’ 

difficulties and misconceptions about energy and momentum concepts. International 

Journal of New Trends in Education and Their Implications, 6(1), pp.13-21. 

Davydov, V. V., & Markova, A. K. (1982). A Concept of Educational Activity for 

Schoolchildren. Soviet Psychology, 21(2), 50–76. doi:10.2753/rpo1061-0405210250 

Dersch, A. S., Renkl, A., & Eitel, A. (2022). Personalized refutation texts best stimulate 

teachers' conceptual change about multimedia learning. Journal of Computer Assisted 

Learning. 



305 
 

Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI 
DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Diani, R.,Yuberti, Y., Anggereni, S., Utami, G. N., Iqbal, & Kurniawati, I. 2020. ECIRR 

(Elicit, Confront, Identify, Resolve, Reinforce) learning model with the pictorial riddle 

method: is it effective in reducing physics misconceptions?. Journal of Physics: 

Conference Series 1572 (2020) 012020, doi:10.1088/1742-6596/1572/1/012020 

Djudin, T. (2021). Promoting Students’ Conceptual Change by Integrating The 3-2-1 

Reading Technique with Refutation Text in The Physics Learning of 

Buoyancy. Journal of Turkish Science Education, 18(2), 290-303. 

Duit, R., & Treagust, D. F. (2003). Conceptual change: A powerful framework for 

improving science teaching and learning. International journal of science 

education, 25(6), 671-688. 

Durmuş J & Şule Bayraktar .2010. Effects of Conceptual Change Texts and Laboratory 

Experiments on Fourth Grade Students' Understanding of Matter and Change 

Concepts. Journal of Science Education and Technology, 19(5), 498–

504. doi:10.2307/40864059 

Erdoğan, Ş., & Bozkurt, E. (2022). The effect of virtual laboratory applications prepared 

for Geometrical Optics Lesson on students’ achievement levels and attitudes towards 

Physics. Pegem Journal of Education and Instruction, 12(2), 226-234. 

Ezema, M. J., Ugwuany, C. S., Okeke, C. I., & Orji, E. I. (2022). Influence of Cognitive 

Ability on Students' Conceptual Change in Particulate Nature of Matter in 

Physics. Journal of Turkish Science Education, 19(1), 194-217 

Fan, X., Geelan, D., & Gillies, R. (2018). Evaluating a novel instructional sequence for 

conceptual change in physics using interactive simulations. Education Sciences, 8(1), 

29. 

Faour, M Abou & Ayoubi, Z. (2017). The effect of using virtual laboratory on grade 10 

students’ conceptual understanding and their attitudes towards physics. Journal Of 

Education In Science Environment And HEALTH, 4(1), 54-68.  

Fratiwi, N J, Kaniawati, I., Suhendi, E., Suyana, I., & Samsudin, A. 2017. The 

transformation of two-tier test into fourtier test on Newton’s laws concepts. AIP 

Conference Proceedings 1848, 050011. https://doi.org/10.1063/1.4983967 

Fratiwi, N. J., Samsudin, A., Ramalis1, T. R., Costu, B. 2020. Changing Students' 

Conceptions of Newton's Second Law through Express-Refute-Investigate-Clarify 

(ERIC) Text. Universal Journal of Educational Research, 8(6), pp 2701-2709. DOI: 

10.13189/ujer.2020.080655  

Fredlund, T., Airey, J., & Linder, C. (2012). Exploring the role of physics representations: 

An illustrative example from students sharing knowledge about refraction. European 

Journal of Physics, 33(3), 657-666. https://doi.org/10.1088/0143-0807/33/3/657 

Gafoor, K.A. and Akhilesh, P.T., 2010. Strategies for Facilitating Conceptual Change in 

School Physics. Online Submission, 3(1), pp.34-42. 

https://doi.org/10.1088/0143-0807/33/3/657


306 
 

Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI 
DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Gill, M. G., Trevors, G., Greene, J. A., & Algina, J. (2022). Don’t take it personally? The 

role of personal relevance in conceptual change. The Journal of Experimental 

Education, 90(1), 1-22. 

Goodhew, L. M., Robertson, A. D., Heron, P. R., & Scherr, R. E. (2019). Student 

conceptual resources for understanding mechanical wave propagation. Physical 

Review Physics Education Research, 15(2), 020127. 

Gurcay, D., & Gulbas, E. (2015). Development of three-tier heat, temperature and internal 

energy diagnostic test. Research in Science & Technologiscal Education, 33(2), 197-

217. 

Gurel,D.K., Eryilmaz, A., & McDermott,  L. C. 2015.  A Review and Comparison of 

Diagnostic Instruments to Identify Students’ Misconceptions in Science. Eurasia 

Journal of Mathematics, Science & Technology Education, 11(5), pp. 989-1008.  

Guzzetti, B. J. (2000). Learning counter-intuitive science concepts: What have we learned 

from over a decade of research?. Reading & Writing Quarterly, 16(2), 89-98. 

Hake, R. 1999. Interactive Engagement Versus Tradisonal Methods: Six Thousand Student 

Survey of Mechanics Tes Data For Intruductory Physiscs Course. American: 

American Association of Physics Teacher. 

Haryono, Ekawati, Samsudin, Aini, Siahaan. 2021. Teams' Games Tournaments with 

Cognitive Conflict Instruction (CCI) Model to Unveil Students' Misconceptions. 

Journal of Educational Sciences, v16 n4 p1343-1355 2021  

Hewson, P.W. (1981). A conceptual change approach to learning science. European 

Journal of Science Education, 3(4), 383-396. 

Hynd, C., & Alvermann, D. E. (1986). The role of refutation text in overcoming difficulty 

with science concepts. Journal of Reading, 29(5), 440-446. 

Kaniawati I, Fratiwi NJ, Danawan A., Suyana I., Samsudin A., Suhendi E. 2019. 

Analyzing Students’ Misconceptions about Newton’s Laws  through Four-Tier 

Newtonian Test (FTNT). Journal of TURKISH SCIENCE EDUCATION, 16 (1), pp. 

110- 122.  

Kaltakci-Gurel, D., Eryilmaz, A., dan McDermott, L. C. 2017. Development and 

Application of a Four-Tier Test to Assess Pre-Service Physics Teachers’ 

Misconceptions about Geometrical Optics. Research in Science dan Technological 

Education, 35(2), pp. 238-260. doi: https://doi.org/10.1080/02635143.2017.1310094 

Kusyanti, R. (2021). Development of Interactive Digital Module Based on Virtual 

Laboratories in The Covid-19 Pandemic Era in Dynamic Fluid 

Materials. International Journal of Active Learning, 6(1), 41-48. 

Laliyo, L.A.R., Hamdi, S., Pikoli, R., Abdullah, M., & Panigoro, C. (2021). 

Implementation of four-tier multiplechoice instruments based on the partial credit 

model in evaluating students’ learning progress. European Journal of Educational 

Research, 10(2), 825-840. https://doi.org/10.12973/eu-jer.10.2.825 

https://doi.org/10.1080/02635143.2017.1310094
https://doi.org/10.12973/eu-jer.10.2.825


307 
 

Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI 
DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Lengkong, M., Istiyono, E., Rampean, B. A. O., Rejeki, A. M., & Tumanggor, M. F. T. 

(2021, March). Development of Two-Tier Test Instruments to Detect Student’s 

Physics Misconception. In 7th International Conference on Research, Implementation, 

and Education of Mathematics and Sciences (ICRIEMS 2020) (pp. 561-566). Atlantis 

Press. 

Leppavirta, J., 2012. Assessing Undergraduate Students’conceptual Understanding And 

Confidence Of Electromagnetics. International Journal of Science and Mathematics 

Education, 10(5), pp.1099-1117. 

Liaw, H., Yu, Y. R., Chou, C. C., & Chiu, M. H. (2021). Relationships between facial 

expressions, prior knowledge, and multiple representations: a case of conceptual 

change for kinematics instruction. Journal of Science Education and 

Technology, 30(2), 227-238. 

Liu,  G.  &  Fang,  N.  (2016).  Student  misconceptions  about  force  and  acceleration  in  

physics  and engineering mechanics education. International Journal of Engineering 

Education, 32 (1),  pp. 19-29. 

Madu, B.C. and Orji, E., 2015. Effects of cognitive conflict instructional strategy on 

students’ conceptual change in temperature and heat. Sage Open, 5(3), 

p.2158244015594662. 

M., Istiyono E., Rampean, B A O, Tumanggor, A M  R., Nirmala, M F T. 2021. 

Development of Two-Tier Test Instruments to Detect Student’s Physics 

Misconception. Advances in Social Science, Education and Humanities Research, vol. 

528, pp. 561-566.  

Mandagi, A. F., Iswanto, B. H., & Sugihartono, I. (2021, October). Virtual microscopic 

simulation (VMS) for physics learning of the photoelectric effect in high school. 

In Journal of Physics: Conference Series (Vol. 2019, No. 1, p. 012013). IOP 

Publishing. 

Ntshalintshali, G. M., & Clariana, R. B. (2020). Paraphrasing refutation text and 

knowledge form: examples from repairing relational database design 

misconceptions. Educational Technology Research and Development, 68(5), 2165-

2183. 

Kampourakis, K., 2018. On the meaning of concepts in science education. Science & 

Education, 27(7), pp.591-592. 

Kaniawati, I., Fratiwi, N.J., Danawan, A., Suyana, I., Samsudin, A. and Suhendi, E., 2019. 

Analyzing students’ misconceptions about Newton’s laws through four-tier 

Newtonian test (FTNT). Journal of Turkish Science Education, 16(1), pp.110-122. 

Kaniawati, I., Rahmadani, S., Fratiwi, N. J., Suyana, I., Danawan, A., Samsudin, A., & 

Suhendi, E. (2020). An Analysis of Students' Misconceptions About the 

Implementation of Active Learning of Optics and Photonics Approach Assisted by 

Computer Simulation. International Journal of Emerging Technologies in 

Learning, 15(9). 



308 
 

Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI 
DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Kaniawati, I., Danawan, A., Suyana, I., Samsudin, A., & Suhendi, E. (2021). 

Implementation of Interactive Conceptual Instruction (ICI) With Computer 

Simulation: Impact of Students’ Misconceptions on Momentum and Impulse 

Material. Jurnal ilmiah pendidikan fisika Al-Biruni, 10, 1-17. 

Kibirige, I., & Tsamago, H. E. (2019). Grade 10 learners’ science conceptual development 

using computer simulations. EURASIA Journal of Mathematics, Science and 

Technology Education, 15(7), em1717. 

Kurnaz, M. A., & Arslan, A. S. (2014). Effectiveness of multiple representations for 

learning energy concepts: Case of Turkey. Procedia-Social and Behavioral 

Sciences, 116, 627-632. 

Kohl, P. B., & Finkelstein, N. (2017). Understanding and promoting effective use of 

representations in physics learning. In Multiple Representations in Physics 

Education (pp. 231-254). Springer, Cham. 

Lappi, O., 2013. Qualitative quantitative and experimental concept possession, criteria for 

identifying conceptual change in science education. Science & Education, 22(6), 

pp.1347-1359. 

Madu, B. C. 2012. Effect of the four-step learning cycle model on students’ understanding 

of concepts related to simple harmonic motion. Asia-Pacific Forum on Science 

Learning and Teaching,13 (1), Article 4, p.1. 

Martinez, B. L., Sweeder, R. D., VandenPlas, J. R., & Herrington, D. G. (2021). 

Improving conceptual understanding of gas behaviour through the use of screencasts 

and simulations. International Journal of STEM Education, 8(1), 1-13. 

Mason, L., Borella, E., Diakidoy, I. A. N., Butterfuss, R., Kendeou, P., & Carretti, B. 

(2020). Learning from refutation and standard expository science texts: The 

contribution of inhibitory functions in relation to text type. Discourse 

Processes, 57(10), 921-939. 

Maulidina, W. N., Samsudin, A., & Kaniawati, I. (2019, November). Overcoming 

students’ misconceptions about simple harmonic oscillation through interactive 

conceptual instruction (ICI) with computer simulation. In Journal of Physics: 

Conference Series (Vol. 1280, No. 5, p. 052007). IOP Publishing. 

Marx. J.D & Karen C. (2007). Normalized Gain. Physics Education Research. 75 (01), 87-

91. 

Narjaikaew, P. (2013). Alternative conceptions of primary school teachers of science about 

force and motion. Procedia-Social and Behavioral Sciences, 88, pp. 250-257. 

Novak, J.D., 1971. Concept learning in science. Theory into Practice, 10(2), pp.129-133. 

Nowikow, Igr & Heimbecker, Brian. 2001. Physics: Concepts and Connections Canada: 

Irwin Publishing   



309 
 

Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI 
DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Opfermann, M., Schmeck, A. and Fischer, H.E., 2017. Multiple representations in physics 

and science education–why should we use them?. In Multiple representations in 

physics education (pp. 1-22). Springer, Cham. 

Ozdemir, E., 2022. Animated Concept Cartoons as a Starter for Cognitive Conflict in 

Online Science Learning: A Case of Circular Motion. Journal of Science 

Learning, 5(2), pp.242-249. 

Ozkan, G., & Selçuk, G. S. (2013). The use of conceptual change texts as class material in 

the teaching of “sound” in physics. In Asia-Pacific Forum on Science Learning and 

Teaching (Vol. 14, No. 1, pp. 1-22). The Education University of Hong Kong, 

Department of Science and Environmental Studies. 

Ozkan, G. dan Selcuk, G. S. (2015a). The Effectiveness of Conceptual Change Texts and 

Context-based Learning on Students’ Conceptual Achievement. Journal of Baltic 

Science Education, 14(6), 753-763. 

Ozkan, G., & Selcuk, G. S. (2015b). Effect of Technology Enhanced Conceptual Change 

Texts on Students' Understanding of Buoyant Force. Universal Journal of Educational 

Research, 3(12), 981-988. 

Patriot, E., Suhandi, A. and Chandra, D., 2017. Effect of Implementation interactive 

conceptual instruction with multi representation approach to improve levels of 

understanding on work and energy. 

Perdana, G. P., Suma, K., & Pujani, N. M. (2018). The effect of conceptual change text 

structure on concept understanding and misconception reduction of dynamic 

electricity. In SHS Web of Conferences (Vol. 42, p. 00075). EDP Sciences. 

Peşman, H & Eryılmaz, A.2010. Development of a Three-Tier Test to Assess 

Misconceptions About Simple Electric Circuits. The Journal of Educational Research, 

103(3), 208–222. doi:10.1080/00220670903383002  

Planinic, M., Z. Milin-Sipus, H. Katic, A. Susac, and L. Ivanjek. 2012.  Comparison of 

student understanding of line graph slope in physics and mathematics.  Int. J. Sci. 

Math. Educ., vol. 10, pp. 1393–1414.  

Posner, G. J., Strike, K. A., Hewson, P. W., & Gertzog, W. A. (1982). Accommodation of 

a scientific conception: Toward a theory of conceptual change. Science 

education, 66(2), 211-227. 

Poutot, G. and Blandin, B., 2015. Exploration of Students’ Misconceptions in Mechanics 

using the FCI. American Journal of Educational Research, 3(2), pp.116-120. 

Prastiwi, A.C., Kholiq, A, & Setyarsih, W. 2018. Implementation of ECIRR model based 

on virtual simulation media to reduce students’ misconception on kinetic theory of 

gases. Journal of Physics: Conf. Series 997, 012034.  

Purwanto,M. G., Hidayat, S. R.,  Fratiwi, N. J.,  Zulfikar A., Muhaimin, M. H., Bhakti, S. 

SSholihat, ., F. N. , Setyadin, A. H.,  Jubaedah, D. S. ,  Amalia, S. A.,  Afif, N. F., 

Sutiadi, A., Hermita, N., Samsudin, A. (2019). “Enhancing Junior High School 



310 
 

Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI 
DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Students Conceptual Understanding Using the POE-based Demonstration Technique 

on Electrostatics”, J. Phys.: Conf. Ser., 1204 012045.  

Putri, K.L., Suhandi, A., Samsudin, A. and Surtiana, Y., 2021, March. The development of 

virtual conceptual change laboratory (VCCLab) for conception reconstruction 

through lab virtual activity. In Journal of Physics: Conference Series (Vol. 1806, No. 

1, p. 012015). IOP Publishing. 

Riduwan. 2012. Belajar Mudah Penelitian Untuk Guru,Karyawan, Peneliti 

Pemula.Bandung: Alfabeta. 

Rosengrant, D., Etkina, E., & Van Heuvelen, A. (2007, January). An overview of recent 

research on multiple representations. In AIP Conference Proceedings (Vol. 883, No. 

1, pp. 149-152). American Institute of Physics. 

Rosengrant, D., Van Heuvelen, A., & Etkina, E. (2009). Do students use and understand 

free-body diagrams?. Physical Review Special Topics-Physics Education 

Research, 5(1), 010108. 

Samsudin, A. dkk.2016. Investigating the Effectiveness of an Active Learning Based-

Interactive Conceptual Instruction (ALBICI) on Electric Field Concept. Asia-Pasific 

Forum on Science Learning and Teaching, 1d7(1), pp. 1-41 

Samsudin, A., Suhandi, A., Rusdiana, D., Kaniawati, I. and Coştu, B., 2017. Promoting 

Conceptual Understanding on Magnetic Field Concept through Interactive 

Conceptual Instruction (ICI) with PDEODE* E Tasks. Advanced Science 

Letters, 23(2), pp.1205-1209. 

Samsudin, A., Aminudin, A. H., Fratiwi, N. J., Adimayuda, & R., Faizin, M. N. 2021. 

Measuring students’ conceptions of light waves: A survey in Central Java.  Journal 

of Physics: Conference Series, 1796 012124. doi:10.1088/1742-6596/1796/1/012124 

Samsudin, A., Rusdiana, D., Efendi, R., Fratiwi1,  N. J., Aminudin1, A.H., Adimayuda, R. 

2021. Development of Predict-Observe-Explain (POE) Strategy Assisted by Rebuttal 

Texts on Newton's Law Material with Rasch Analysis. Tadris: Jurnal Keguruan dan 

Ilmu Tarbiyah, 6 (1), pp. 103-115, DOI: 10.24042/tadris.v6i1.7641. 

Samsudin, A., Liliawati, W., Sutrisno, A. D., Suhendi, E., & Kaniawati, I. (2014). The use 

of computer simulation in cooperative learning to minimize students’ 

misconceptions of momentum and impulse. In International Conference on 

Advances in Education Technology, pp. 72-74. 

Samsudin, A., Fauzi, D. M., Suhandi, A., Linuwih, S., Masrifah, M., & Coştu, B. (2022). 

World Journal on Educational Technology: Current Issues. 

Seker, B.S. and Erdem, A., 2017. Development of a Template Lesson Plan Based on 5e 

Model Enhanced with Computer Supported Applications and Conceptual Change 

Texts. Journal of Education and Training Studies, 5(10), pp.86-98. 



311 
 

Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI 
DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Sel, B. & Sozer, M. A. 2019. The Effect of Conceptual Change Texts on the Level of 

Conceptual Understanding of Students. IEJEE, 11 (4), pp. 383-391. 

Serevina, V., & Khaerunisa, N. A. (2021, April). Development of distance learning 

devices based on the elicit, confront, identify, resolve, reinforce (ECIRR) model on 

Newton’s law material. In Journal of Physics: Conference Series (Vol. 1876, No. 1, 

p. 012075). IOP Publishing. 

Silaban, S.S., Suhandi, A. and Gunanto, Y.E., 2017. Aplikasi Media Simulasi Virtual pada 

Model Pembelajaran ECIRR untuk Meremediasi Miskonsepsi Peserta didik  pada 

Materi Perubahan Wujud Zat. In Prosiding SNFA (Seminar Nasional Fisika dan 

Aplikasinya) (Vol. 2, pp. 201-213). 

Sniadou, S. V. (2013). Conceptual change in learning and instruction: The framework 

theory approach. In International handbook of research on conceptual change (pp. 

23-42). Routledge. 

Soeharto, S., & Csapó, B. (2021). Evaluating item difficulty patterns for assessing student 

misconceptions in science across physics, chemistry, and biology 

concepts. Heliyon, 7(11), e08352. 

Soeharto, S. (2021). Development of a Diagnostic Assessment Test to Evaluate Science 

Misconceptions in Terms of School Grades: A Rasch Measurement 

Approach. Journal of Turkish Science Education, 18(3), 351-370. 

Suhandi, A., Surtiana, Y., Husnah, I., Setiawan, W., Siahaan, P., Samsudin, A., & Costu, 

B.  2020. Fostering High School Students' Misconception about Boiling Concept 

Using Conceptual Change Laboratory (CCLab) Activity. Universal Journal of 

Educational Research, 8(6), pp. 2211-2217.  

Suhandi, A., Samsudin, A., Suhendi, E., Hermita N., Syamsiah, N. E., & Costu, B. 2020. 

Facilitating Conceptual Changes of High School Students regarding Concepts in 

Static Electricity and DC Circuits through the Use of VMSCDCCText. Universal 

Journal of Educational Research, 8(3), pp. 815-822.  

Suhandi, A., & Wibowo, F. C. (2012). Pendekatan multirepresentasi dalam pembelajaran 

usaha-energi dan dampak terhadap pemahaman konsep mahapeserta didik . Jurnal 

Pendidikan Fisika Indonesia, 8(1). 

Suhandi, A., Sinaga, P., Kaniawati, I. and Suhendi, E., 2009. Efektivitas penggunaan 

media simulasi virtual pada pendekatan pembelajaran konseptual interaktif dalam 

Meningkatkan pemahaman konsep dan meminimalkan miskonsepsi. Jurnal 

Pengajaran MIPA, 13(1), pp.35-48. 

Suma, K., Suriyasmini, N. M., & Pujani, N. M. (2018). The effect of conceptual change 

text on improving student understanding of electricity concepts and learning 

motivation. International Research Journal of Engineering, IT and Scientific 

Research, 4(6), 33-43. 



312 
 

Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI 
DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Sumintono, B. dan Widhiarso, W. 2014. Aplikasi Model Rasch untuk Penelitian Ilmu-ilmu 

Sosial. Cimahi: Trimkom Publishing House. 

Sumintono, B. dan Widhiarso, W. 2015. Aplikasi Pemodelan Rasch pada Assesment 

Pendidikan. Cimahi: Trimkomunikata.  

Suprapto,N., Chang, T. S., dan Ku, C. H. 2017. Conception of Learning Physics and Self-

Efficacy among IndonesianUniversity Students. Journal of Baltic Science Education. 

16 (1), pp. 7-9.  

Suprapto, N. (2020). Do we experience misconceptions?: An ontological review of 

misconceptions in science. Studies in Philosophy of Science and Education, 1(2), 50-

55. 

Surtiana, Y., Suhandi, A., Putri, K. L., Setiawan, W., Siahaan, P., Samsudin, A., & Costu, 

B. (2020). Reconstruction High School Student’s Conception about Parallel 

Electrical Circuit Concept Using Virtual Conceptual Change Laboratory 

(VCCLab). Universal Journal of Educational Research, 8(12B), 8169-8177. 

Surtiana, Y., Suhandi, A., Samsudin, A., Siahaan, P. and Setiawan, W., 2020, April. The 

preliminary study of the application of the conceptual change laboratory (CC-Lab) 

for overcoming high school students misconception related to the concept of 

floating, drifting and sinking. In Journal of Physics: Conference Series (Vol. 1521, 

No. 2, p. 022018). IOP Publishing. 

Sutopo, & Waldrip, B. (2014). Impact of A Representational Approach on Students’ 

Reasoning and Ceonceptual Understanding in Learning Mechanics. International 

Journal of Science and Mathematics Education, 12(4), 741-765. 

https://doi.org/10.1007/s10763-013-9431-y 

Sutopo, S. (2016). Students' Understanding of Fundamental Concepts of Mechanical 

Wave. Indonesian Journal of Physics Education, 12(1), 41-53. 

Taqwa, M. R. A., Zainuddin, A., & Riantoni, C. (2020). Multi representation approach to 

increase the students’ conceptual understanding of work and energy. In Journal of 

Physics: Conference Series (Vol. 1567, No. 3, p. 032090). IOP Publishing. 

Taslidere, E. 2021.Relative Effectiveness of Conceptual Change Texts with Concept 

Cartoons and 5E Learning Model with Simulation Activities on Pre-Service 

Teachers’ Conceptual Understanding of Waves. Participatory Educational Research 

(PER), Vol. 8(4), pp. 215-238. 

Taslidere, Erdal. 2016. Development and use of a three-tier diagnostic test to assess high 

school students’ misconceptions about the photoelectric effect. Research in Science 

& Technological Education, 1–23. doi:10.1080/02635143.2015.1124409  

Taslidere, E. (2015). A study investigating the effect of treatment developed by integrating 

the 5E and simulation on pre-service science teachers’ achievement in photoelectric 

effect. Eurasia Journal of Mathematics, Science and Technology Education, 11(4), 

777-792. 

https://doi.org/10.1007/s10763-013-9431-y


313 
 

Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI 
DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Tippett, C. D. (2010). Refutation text in science education: A review of two decades of 

research. International journal of science and mathematics education, 8(6), 951-970. 

Tongchai, A., Sharma, M. D., Johnston, I. D., Arayathanitkul, K., & Soankwan, C. (2009). 

Developing, evaluating and demonstrating the use of a conceptual survey in 

mechanical waves. International Journal of Science Education, 31(18), 2437-2457. 

Tongchai, A., Sharma, M. D., Johnston, I. D., Arayathanitkul, K., & Soankwan, C. (2011). 

Consistency of students’ conceptions of wave propagation: Findings from a 

conceptual survey in mechanical waves. Physical Review Special Topics-Physics 

Education Research, 7(2), 020101. 

Triyani, G., Danawan, A., Suyana, I., & Kaniawati, I. (2019, November). An investigation 

of students’ misconceptions about momentum and impulse through interactive 

conceptual Instruction (ICI) with computer simulation. In Journal of Physics: 

Conference Series (Vol. 1280, No. 5, p. 052008). IOP Publishing. 

Treagust, David. Evaluating Students' Misconceptions By Means Of Diagnostic Multiple 

Choice Items. Research In Science Education, 1986, 16, 199-207. 

Treagust, D., Won, M., & McLure, F. (2018). Multiple representations and students’ 

conceptual change in science. In T. G. Amin & O. Levrini (Eds.), Converging 

Perspectives on Conceptual Change (p. 121-128). Routledge, London. 

https://doi.org/10.4324 /9781315467139 

Tresnaningsih, S., Supardiono, Munasir, Dwikoranto, Pramonoadi, Setyowati, T., 

Sambada, D., Setiani R.  2019. Effectiveness Concept Attainment Tutorial Based 

MultiRepresentation of Mastery Concepts and Scientific Consistency College 

Student. Journal of Physics: Conference Series, 1387 012073.  

Tumanggor, A. M. R., Kuswanto, H., & Ringo, E. S. (2020). Using four-tier diagnostic test 

instruments to detect physics teacher candidates’ misconceptions: Case of 

mechanical wave concepts. In Journal of physics: conference series (Vol. 1440, No. 

1, p. 012059). IOP Publishing. 

Umam, Suparmi, Sukarmin. 2020. Using two tier based concept test to analysis profile of 

student understanding on the concept of simple harmonic motion. Journal of 

Physics: Conference Series, 1567 (2020) 032076. doi:10.1088/1742-

6596/1567/3/032076 

Uwamahoro, J., Ndihokubwayo, K., Ralph, M., & Ndayambaje, I. (2021). Physics 

students’ conceptual understanding of geometric optics: Revisited analysis. Journal 

of Science Education and Technology, 30(5), 706-718. 

Walker, James S. 2010. Physics: Fourth-Edition. New York: Addison-Wesley 

Wandersee, J.H., Mintzes, J.J., & Novak, J.D. (1994). Research on alternative conceptions 

in science. In: Handbook of Research on Science Teaching and Learning, ed. D. 

Gabel, New York: Simon & Schuster Macmillan, 177–210. 



314 
 

Shobrina Nurul Mufida, 2022 
MODEL ECIRR BERBANTUAN INTERACTIVE REFUTATION-TEXTS (I-ReT) UNTUK MENGUBAH KONSEPSI 
DAN MEREDUKSI MISKONSEPSI PADA GELOMBANG TRANSVERSAL 
Universaitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 

Wang, T., & Andre, T. (1991). Conceptual change text versus traditional text and 

application questions versus no questions in learning about 

electricity. Contemporary educational psychology, 16(2), 103-116. 

Weingartner, K. M., & Masnick, A. M. (2019). Refutation texts: Implying the refutation of 

a scientific misconception can facilitate knowledge revision. Contemporary 

educational psychology, 58, 138-148. 

Wenning, C. J. 2008. Dealing more effectively with alternative conceptions in science. J. 

Phys. Tchr. Educ. Online, 5(1), pp. 11-19.  

Wibowo, F. C., & Iswanto, B. H. (2019, December). Designing MOOCS with Virtual 

Microscopic Simulation (VMS) for increasing of student’s levels of understanding. 

In Journal of Physics: Conference Series (Vol. 1402, No. 6, p. 066094). IOP 

Publishing. 

Wibowo, F. C., Suhandi, A., Rusdiana, D., Ruhiat, Y., Darman, D. R., & Samsudin, A. 

(2017). Effectiveness of Microscopic Virtual Simulation (MVS) for Conceptualizing 

Students’ Conceptions on Phase Transitions. Advanced Science Letters, 23(2), 839-

843. 

Wong, C. L., & Chu, H.-E. (2017). The Conceptual Elements of Multiple Representations: 

A Study of Textbooks’ Representations of Electric Current. In D. F. Treagust, R. 

Duit, & H. E. Fischer (Eds.), Multiple Representations in Physics Education (pp. 

183-206). Springer, Cham. https://doi.org/10.1007 /978-3-319-58914-5_9 

Van Heuvelen, A. and Zou, X., 2001. Multiple representations of work–energy processes. 

American Journal of Physics, 69(2), pp.184-194. 

Xiao, Han, Koenig, Xiong, & Bao. Multilevel Rasch modeling of two-tier multiple choice 

test: A case study using Lawson’s classroom test of scientific reasoning. Phy. Rev. 

Phys. Educ. Res. 14 (2), 020104, pp. 2469-9896. 

Xie, L., Liu, Q., Lu, H., Wang, Q., Han, J., Feng, X., & Bao, L. (2021). Student knowledge 

integration in learning mechanical wave propagation. Physical Review Physics 

Education Research, 17(2), 020122. 

Yürük, N. and Eroğlu, P., 2016. The effect of conceptual change texts enriched with 

metaconceptual processes on pre-service science teachers’ conceptual understanding 

of heat and temperature. Journal of Baltic Science Education, 15(6), p.693. 

Zitzewitz, P. W., Ellott, T. G., Haase, D., Harper, K. A., Herzog, M. R., Nelson, J. B., 

Nelson, J., Schuler, C. A.,  Zom, M. K. 2005. United States of America: The 

McGraw-Hill Companies, Inc 

 


