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3 ABSTRAK 

Edi Irawan. (2024). Keterampilan Computational Thinking Mahasiswa melalui 

Penerapan Desain Didaktis dengan Memanfaatkan Perangkat Lunak-R pada 

Mata Kuliah Statistika. Universitas Pendidikan Indonesia. 

 

Computational thinking (CT) merupakan keterampilan penting dan mendasar 

pada abad ke-21, yang berkaitan erat dengan statistika sekaligus dengan 

penggunaan berbagai bahasa pemrograman. Penelitian ini bertujuan untuk 

merancang hypothetical learning trajectory (HLT) dan desain didaktis 

pemanfaatan perangkat lunak-R pada mata kuliah Statistika Dasar untuk 

mengasah dan mengembangkan keterampilan CT mahasiswa calon guru 

matematika. Melalui pendekatan kualitatif dengan metode fenomenologi 

hermeneutik, penelitian ini menggunakan framework didactical design research 

(DDR), yang melibatkan tahap analisis prospektif, analisis metapedadidaktik, dan 

analisis retrospektif. Temuan penelitian ini adalah diperolehnya HLT dan desain 

didaktis pada materi statistika deskriptif yang secara khusus untuk mengasah 

keterampilan CT mahasiswa. Implementasi desain didaktis hipotetis 

memperlihatkan bahwa seluruh rangkaian HLT dapat dilalui mahasiswa, 

demikian juga dengan respons mahasiswa terhadap situasi didaktis yang 

dihadirkan, sesuai dengan prediksi respons mahasiswa sehingga antisipasi 

didaktis pedagogis yang telah disiapkan dapat mengatasi setiap respons yang 

muncul. Penggunaan perangkat lunak-R dalam proses pembelajaran terbukti 

mampu mengasah dan mengembangkan keterampilan CT mahasiswa, yang 

mencakup aspek dekomposisi, pengenalan pola, abstraksi, dan juga algoritma. 

Menariknya, dalam pemanfaatan perangkat lunak-R pada materi statistika 

deskriptif, tidak ditemukan terjadinya learning obstacle, baik ontogenic obstacle, 

didactical obstacle, maupun empirical obstacle. Selanjutnya, evaluasi dan 

refleksi yang dilakukan terhadap HLT dan desain didaktis hipotetis, berpijak pada 

hasil implementasi, menghasilkan HLT modifikasi dan desain didaktis empiris 

pemanfaatan perangkat lunak-R pada materi statistik deskriptif yang berorientasi 

untuk mengembangkan CT mahasiswa. Secara keseluruhan, penelitian ini 

menegaskan pentingnya suatu desain didaktis dalam pembelajaran matematika, 

khususnya pada pembelajaran statistika berbantuan perangkat lunak-R dan 

berorientasi untuk mengembangkan CT. 

 
Kata kunci: computational thinking, desain didaktis, hypothetical learning 

trajectory, perangkat lunak-R, statistik deskriptif 
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4 ABSTRACT 

Edi Irawan. (2024). Students' Computational Thinking Skills through the 

Application of Didactical Design Utilizing R Software in Statistics Course. 

Universitas Pendidikan Indonesia. 

 

Computational thinking (CT) is an essential and fundamental skill in the 21st 

century, closely related to statistics and programming languages. This research 

aims to design a hypothetical learning trajectory (HLT) and didactical design 

utilizing R software in the Basic Statistics course to sharpen and develop the CT 

skills of prospective mathematics teachers. Through a qualitative approach 

employing the phenomenological hermeneutics method, this study utilizes a 

didactical design research (DDR) framework involving prospective, 

metapedadidactic, and retrospective analysis stages. A finding of this research is 

the development of HLT and didactical design on descriptive statistics material 

specifically tailored to hone students' CT skills. The implementation of the 

hypothetical didactical design demonstrates that the entire sequence of HLT can 

be traversed by students, along with their responses to the didactical situations 

presented, consistent with predicted student responses. Thus, pedagogical 

didactical anticipation can address any emerging response. Using R software in 

the learning process effectively sharpens and develops students' CT skills, 

encompassing decomposition, pattern recognition, abstraction, and algorithms. 

Interestingly, no learning obstacles were found in using R software in descriptive 

statistics material, including ontogenic, didactical, or empirical obstacles. 

Furthermore, evaluation and reflection conducted on the HLT and hypothetical 

didactical design, grounded in implementation results, yield modified HLT and 

empirical didactical design utilizing R software in descriptive statistics material 

to develop students' CT skills. Overall, this research underscores the importance 

of didactical design in mathematics education, particularly in statistics learning 

aided by R software and oriented toward CT development. 

 
Key words: computational thinking, didactical design, hypothetical learning 

trajectory, R software, descriptive statistics 

  



 

Edi Irawan, 2024 v 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

5 DAFTAR ISI 

1    

2    

3    

4    

5    

6    

7    

8    

1    

    

    

   

    

    

    

    

    

    

    

2    

      

    

    

    

2.1.4 Strategi Menumbuhkan CT ............................................................ 34 

2.1.5 Penilaian Keterampilan CT ............................................................ 36 

2.2 Teori Situasi Didaktis ................................................................................ 42 

2.2.1 Tahapan Situasi Didaktis ............................................................... 42 

2.2.2 Kontrak Didaktis ............................................................................ 43 

2.3 Learning Trajectory ................................................................................... 45 

2.3.1 Definisi Learning Trajectory ......................................................... 45 

2.3.2 Komponen Learning Trajectory .................................................... 46 

2.3.3 Ragam Bentuk dan Isi Learning Trajectory .................................. 47 

LEMBAR HAK CIPTA......................................................................................  i

LEMBAR PENGESAHAN DISERTASI  ...........................................................  ii

ABSTRAK  ..........................................................................................................  iii

ABSTRACT........................................................................................................  iv

DAFTAR ISI.......................................................................................................  v

DAFTAR TABEL  ...............................................................................................  viii

DAFTAR GAMBAR  ..........................................................................................  ix

DAFTAR LAMPIRAN.......................................................................................  xiii

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

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

1.2  Tujuan Penelitian  .......................................................................................  18

1.3  Pertanyaan Penelitian.................................................................................  18

1.4  Manfaat Penelitian  .....................................................................................  19

1.4.1  Manfaat Teoretis  ............................................................................  19

1.4.2  Manfaat Kebijakan.........................................................................  19

1.4.3  Manfaat Praktis  ..............................................................................  19

1.4.4  Manfaat Isu dan Aksi Sosial  ..........................................................  19

1.5  Struktur Organisasi Disertasi  .....................................................................  20

1.6  Definisi Operasional  ..................................................................................  21

BAB II KAJIAN PUSTAKA  ..............................................................................  23

2.1  Computational  Thinking  (CT)  ...................................................................  23

2.1.1  Pengertian CT  ................................................................................  23

2.1.2  CT Pada Pembelajaran Matematika...............................................  26

2.1.3  Komponen CT................................................................................  28



 

Edi Irawan, 2024 vi 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

2.3.4 Proses Penyusunan Learning Trajectory ....................................... 48 

2.4 Learning Obstacle ..................................................................................... 49 

2.4.1 Ontogenic Obstacle ........................................................................ 49 

2.4.2 Didactical Obstacle ....................................................................... 50 

2.4.3 Epistemological Obstacle .............................................................. 50 

2.5 Didactical Design Research ...................................................................... 51 

2.5.1 Analisis Prospektif ......................................................................... 53 

2.5.2 Analisis Metapedadidaktik ............................................................ 53 

2.5.3 Analisis Retrospektif ...................................................................... 54 

2.6 Didaktik dan Teknologi ............................................................................. 54 

2.7 Statistika Dasar .......................................................................................... 61 

2.7.1 Deskripsi Mata Kuliah ................................................................... 61 

2.7.2 Penyajian Data ............................................................................... 62 

2.7.3 Ukuran Pemusatan ......................................................................... 67 

2.7.4 Ukuran Penyebaran ........................................................................ 70 

2.7.5 Ukuran Letak ................................................................................. 73 

2.8 Perangkat Lunak R .................................................................................... 75 

2.8.1 Sejarah R ........................................................................................ 75 

2.8.2 Kegunaan R .................................................................................... 76 

2.8.3 R Studio ......................................................................................... 76 

2.8.4 Google Colaboratory ..................................................................... 77 

2.8.5 R Untuk Statistika Dasar ................................................................ 78 

2.9 Penelitian yang Relevan ............................................................................ 82 

2.10 Kerangka Pikir ........................................................................................... 87 

3 BAB III METODE PENELITIAN...................................................................... 90 

3.1 Desain Penelitian ....................................................................................... 90 

3.2 Partisipan dan Tempat Penelitian .............................................................. 92 

3.3 Pengumpulan Data ..................................................................................... 93 

3.3.1 Tes .................................................................................................. 93 

3.3.2 Dokumentasi .................................................................................. 94 

3.3.3 Wawancara ..................................................................................... 94 

3.3.4 Focus Group Discussions (FGD) .................................................. 95 

3.4 Teknik Analisis Data ................................................................................. 96 

3.4.1 Baca dan Buat Catatan Awal ......................................................... 98 

3.4.2 Buat Pernyataan Pengalaman ......................................................... 99 

3.4.3 Kembangkan Tema Pengalaman Personal (PETs) ........................ 100 



 

Edi Irawan, 2024 vii 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

3.4.4 Tinjau dan Sempurnakan PETs ...................................................... 101 

3.4.5 Kembangkan Tema Pengalaman Kelompok (GETs) ..................... 101 

3.4.6 Analisis dan Penyajian Hasil Penelitian ........................................ 102 

3.5 Teknik Keabsahan Data ............................................................................. 102 

3.5.1 Kredibilitas (Credibility) ................................................................ 103 

3.5.2 Keteralihan (Transferability) ......................................................... 103 

3.5.3 Keterbebasan (Dependability) ....................................................... 104 

3.5.4 Keterkonfirmasian (Confirmability) .............................................. 104 

3.6 Prosedur Penelitian .................................................................................... 105 

4 BAB IV TEMUAN DAN PEMBAHASAN ....................................................... 107 

4.1 Temuan ...................................................................................................... 107 

4.1.1 Hypothetical Learning Trajectory (HLT) ...................................... 107 

4.1.2 Desain Didaktis Hipotetis .............................................................. 110 

4.1.3 Implementasi Desain Didaktis Hipotetis ....................................... 155 

4.1.4 Keterampilan Computational Thinking Mahasiswa ...................... 190 

4.1.5 Learning Obstacle Statistik Deskriptif Berbantuan R ................... 233 

4.1.6 Hypothetical Learning Trajectory Dimodifikasi ........................... 244 

4.1.7 Desain Didaktis Empiris ................................................................ 247 

4.2 Pembahasan ............................................................................................... 250 

4.2.1 Hypothetical Learning Trajectory (HLT) ...................................... 251 

4.2.2 Desain Didaktis Hipotetis .............................................................. 252 

4.2.3 Implementasi Desain Didaktis Hipotetis ....................................... 254 

4.2.4 Keterampilan Computational Thinking Mahasiswa ...................... 255 

4.2.5 Learning Obstacle Statistik Deskriptif Berbantuan R ................... 265 

4.2.6 Hypothetical Learning Trajectory (HLT) Dimodifikasi ................ 266 

4.2.7 Desain Didaktis Empiris ................................................................ 267 

5 BAB V SIMPULAN, IMPLIKASI, DAN REKOMENDASI ............................ 269 

5.1 Simpulan .................................................................................................... 269 

5.2 Implikasi .................................................................................................... 273 

5.3 Rekomendasi.............................................................................................. 273 

6 DAFTAR PUSTAKA ......................................................................................... 276 

6 



 

Edi Irawan, 2024 viii 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

DAFTAR TABEL 

Tabel 2.1 Komponen Keterampilan CT .............................................................. 29 

Tabel 2.2 Kecukupan Berbagai Instrumen Menurut Dimensi CT ...................... 39 

Tabel 2.3 Kecukupan Berbagai Instrumen Menurut Waktu Penggunaannya ..... 40 

Tabel 2.4 Membandingkan Didaktik Tradisional dan E-Didaktik ...................... 59 

Tabel 2.5 Data Mahasiswa Baru Perguruan Tinggi Epsilon Tahun 2016-2022 . 62 

Tabel 2.6 Data Mahasiswa Baru Perguruan Tinggi Epsilon Tahun 2022  

Menurut Status dan Jenis Sekolah Asal .............................................. 63 

Tabel 2.7 Data Jumlah Mahasiswa Berdasarkan Asal Kota/Kabupaten ............. 63 

Tabel 2.8 Data Jumlah Mahasiswa Berdasarkan Usia ........................................ 63 

Tabel 3.1 Identitas Partisipan Penelitian ............................................................. 92 

Tabel 3.2 Daftar Pakar Pembahas Rancangan HLT dan Desain Didaktis .......... 95 

Tabel 3.3 Daftar Pakar Pembahas Temuan Penelitian ........................................ 96 

Tabel 4.1 Rincian Aktivitas pada Desain Didaktis Task 1 (Pengantar Statistika 

Deskriptif) ........................................................................................... 112 

Tabel 4.2 Situasi Didaktis, Prediksi Respons Mahasiswa, dan Antisipasi  

Didaktis Pedagogis pada Task 1 (Pengantar Statistika Deskriptif) .... 113 

Tabel 4.3 Rincian Aktivitas pada Desain Didaktis Task 2 (Penyajian Data) ...... 119 

Tabel 4.4 Situasi Didaktis, Prediksi Respons Mahasiswa, dan Antisipasi  

Didaktis Pedagogis pada Task 2 (Penyajian Data) ............................. 121 

Tabel 4.5 Rincian Aktivitas pada Desain Didaktis Task 3 (Ukuran Pemusatan 

Data) ................................................................................................... 126 

Tabel 4.6 Situasi Didaktis, Prediksi Respons Mahasiswa, dan Antisipasi  

Didaktis Pedagogis pada Task 3 (Ukuran Pemusatan Data)............... 128 

Tabel 4.7 Rincian Aktivitas pada Desain Didaktis Task 4 (Ukuran  

Penyebaran Data) ................................................................................ 136 

Tabel 4.8 Situasi Didaktis, Prediksi Respons Mahasiswa, dan Antisipasi  

Didaktis Pedagogis pada Task 4 (Ukuran Penyebaran Data) ............. 137 

Tabel 4.9 Rincian Aktivitas pada Desain Didaktis Task 5 (Ukuran Letak Data) 147 

Tabel 4.10 Situasi Didaktis, Prediksi Respons Mahasiswa, dan Antisipasi  

Didaktis Pedagogis pada Task 5 (Ukuran Letak Data) ....................... 148 

Tabel 4.11 Komponen Modul Ajar ..................................................................... 156 

Tabel 4.12 Keterkaitan Antara Komponen Modul Ajar dan Situasi  

Pembelajaran ...................................................................................... 157 

Tabel 4.13 Daftar Modul Ajar, Tautan Dokumen, dan Deskripsinya ................. 157 

Tabel 4.14 Rangkuman Perbaikan Desain Didaktis ............................................ 248 
  

  



 

Edi Irawan, 2024 ix 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

7 DAFTAR GAMBAR 

Gambar 1.1 Peta Penelitian Tentang Matematika dan CT .................................. 6 

Gambar 1.2 Kuadran Penelitian CT .................................................................... 7 

Gambar 1.3 Prestasi Matematika PISA ............................................................... 8 

Gambar 1.4 Hasil Tes Diagnostik Keterampilan CT Mahasiswa ....................... 10 

Gambar 2.1 Keterkaitan CT dan Berpikir Matematis ......................................... 27 

Gambar 2.2 Taksonomi CT Pada Matematika dan Sains ................................... 28 

Gambar 2.3 Pemetaan Komponen CT oleh Dong dkk. ....................................... 30 

Gambar 2.4 (a) Peta Nyata Kota Rotherham (b) Hasil Abstraksi Terowongan  

di Kota Rotherham ........................................................................... 31 

Gambar 2.5 Contoh Dekomposisi Pada Suatu Proyek Penelitian ....................... 32 

Gambar 2.6 (a) Pseudocode; (b) Flowchart Algoritma Mencari Rata-rata Usia  34 

Gambar 2.7 Kompetensi Guru CT ...................................................................... 36 

Gambar 2.8 Instrumen Penilaian CT Berdasarkan Taksonomi Bloom ............... 41 

Gambar 2.9 Siklus Pengajaran Matematika ........................................................ 47 

Gambar 2.10 Ragam Bentuk dan Isi Learning Trajectory .................................. 48 

Gambar 2.11 Tahapan Pengembangan Learning Trajectory .............................. 49 

Gambar 2.12 Segitiga Didaktis Modifikasi ......................................................... 52 

Gambar 2.13 Segitiga Didaktik Tradisional........................................................ 56 

Gambar 2.14 Segitiga Didaktik dalam Konteks .................................................. 57 

Gambar 2.15 Tetrahedron Didaktik .................................................................... 58 

Gambar 2.16 Zona Tradisional dan e-Didaktik................................................... 60 

Gambar 2.17 Jumlah Mahasiswa Baru Perguruan Tinggi Epsilon Tahun 2013-

2022 Menurut Fakultasnya ................................................................. 64 

Gambar 2.18 Jumlah Mahasiswa Baru Perguruan Tinggi Epsilon Tahun 2013-

2022 Menurut Fakultasnya ................................................................. 65 

Gambar 2.19 Histogram Nilai Statistika Mahasiswa .......................................... 65 

Gambar 2.20 Diagram Lingkaran Jumlah Mahasiswa Menurut Asal  

Kabupaten ........................................................................................... 66 

Gambar 2.21 Jumlah Siswa Baru SDN Ngastina ................................................ 66 

Gambar 2.22 Fishbone Diagram Penelitian Relevan .......................................... 82 

Gambar 2.23 Kerangka Pikir Penelitian.............................................................. 89 

Gambar 3.1 Tahapan Penelitian Menggunakan DDR Framework ..................... 91 

Gambar 3.2 Tahapan Interpretative Phenomenology Analysis (IPA) dan Proses 

Analisis Data di NVivo ...................................................................... 97 



 

Edi Irawan, 2024 x 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Gambar 3.3 Tangkapan Layar (Screenshot) Analisis Data di NVivo ................. 99 

Gambar 3.4 Alur Pelaksanaan Penelitian ............................................................ 106 

Gambar 4.1 Hypothetical Learning Trajectory Statistik Deskriptif ................... 109 

Gambar 4.2 Balok Desain Didaktis Hipotetis Statistik Deskriptif Berbantuan 

 R untuk Mengembangkan CT ........................................................... 110 

Gambar 4.3 Balok Desain Didaktis Task 1 (Pengantar Statistika Deskriptif) .... 111 

Gambar 4.4 Balok Desain Didaktis Task 2 (Penyajian Data) ............................. 119 

Gambar 4.5 Balok Desain Didaktis Task 3 (Ukuran Pemusatan Data)............... 126 

Gambar 4.6 Balok Desain Didaktis Task 4 (Ukuran Penyebaran Data) ............. 136 

Gambar 4.7 Balok Desain Didaktis Task 5 (Ukuran Letak/Posisi Data) ............ 147 

Gambar 4.8 (a) Permasalahan Terkait Variabel; (b) Jawaban Mahasiswa P2 .... 160 

Gambar 4.9 (a) Permasalahan Terkait Memasukkan Data di R; (b)  

Pseudocode Jawaban P2; (c) Flowchart Jawaban P2 ......................... 161 

Gambar 4.10 (a) Permasalahan Terkait Memasukkan Data di R; (b) Proses 

Memasukkan Data Mahasiswa P2 ...................................................... 162 

Gambar 4.11 (a) Permasalahan Terkait Memasukkan Data di R; (b) Jawaban 

Mahasiswa P2 ..................................................................................... 163 

Gambar 4.12 (a) Permasalahan Terkait Penyajian Data Suatu Variabel; (b) 

Jawaban Mahasiswa P2 ...................................................................... 165 

Gambar 4.13 (a) Permasalahan Terkait Prosedur Penyajian Data di R; (b) 

Pseudocode Mahasiswa P2; (c) Flowchart Mahasiswa P2 ................ 166 

Gambar 4.14 (a) Permasalahan Terkait Prosedur Penyajian Data di R; (b) 

Histogram Jawaban P2; (c) Diagram Lingkaran Jawaban P2 ............ 168 

Gambar 4.15 (a) Permasalahan Terkait Prosedur Penyajian Data di R; (b) 

Histogram Mahasiswa P3; (c) Diagram Batang Mahasiswa P3; dan  

(d) Diagram Lingkaran Mahasiswa P3 ............................................... 170 

Gambar 4.16 (a) Permasalahan Terkait Ukuran Pemusatan Suatu Variabel;  

(b) Jawaban Mahasiswa P2 ................................................................ 172 

Gambar 4.17 (a) Permasalahan Terkait Pencarian Ukuran Pemusatan Data di  

R; (b) Pseudocode Mahasiswa P3; (c) Flowchart Mahasiswa P3 ...... 173 

Gambar 4.18 (a) Permasalahan Terkait Pencarian Ukuran Pemusatan Data di  

R; (b) Proses Mencari Ukuran Pemusatan Data Vektor Mahasiswa  

P1; (c) Proses Mencari Ukuran Pemusatan Data Frame Jawaban 

Mahasiswa P1 ..................................................................................... 175 

Gambar 4.19 (a) Permasalahan Terkait Pencarian Ukuran Pemusatan Data  

di R; (b) Proses Input Data Mahasiswa P1; (c) Proses Mencari  

Mean dan Median Mahasiswa P1; (d) Proses Mencari Modus 

Mahasiswa P1 ..................................................................................... 177 

Gambar 4.20 (a) Permasalahan Terkait Ukuran Penyebaran Suatu  

Variabel; (b) Jawaban Mahasiswa P1 ................................................. 179 



 

  
 

 
 

 

 

  

 

 

   

 

 

   

 

   

 

  

   

 

   

 

   

   

   

   

   

   

   

   

   

   

   

   

   

  

   

   

   

   

  

Gambar 4.21 (a) Permasalahan Terkait Prosedur Pencarian Ukuran

Penyebaran Data di R; (b)  Pseudocode  Mahasiswa P3; (c)

Flowchart  Jawaban Mahasiswa P3.....................................................  180

Gambar 4.22 (a) Permasalahan Terkait Pencarian Ukuran Penyebaran Data

di R; (b) Proses Mencari Range Data Vektor Mahasiswa P1; (c)

Proses Mencari Variansi Data Frame Mahasiswa P1; (d) Proses

Mencari Simpangan Baku Data Frame Jawaban Mahasiswa P1........  181

Gambar 4.23 (a) Permasalahan Terkait Pencarian Ukuran Penyebaran Data

di R; (b) Jawaban a Mahasiswa P1; (c) Jawaban b Mahasiswa P1;

dan (d) Jawaban c Mahasiswa P1  .......................................................  183

Gambar 4.24 (a) Permasalahan Terkait Ukuran Letak Suatu Variabel; (b)

Jawaban Mahasiswa P2  ......................................................................  184

Gambar 4.25 (a) Permasalahan Terkait Prosedur Pencarian Ukuran Letak

Data di R; (b)  Pseudocode  Mahasiswa P3; (c)  Flowchart

Mahasiswa P3  .....................................................................................  186

Gambar 4.26 (a) Permasalahan Terkait Pencarian Ukuran Letak Data di R;

(b) Proses Mencari Ukuran Letak Data Vektor; (c) Contoh Proses

Mencari Ukuran Letak Data Frame Mahasiswa P1............................  187

Gambar 4.27 (a) Permasalahan Terkait Pencarian Ukuran Letak Data di R;

(b) Jawaban Mahasiswa P2  ................................................................  189

Gambar 4.28 Kata Kunci Hasil Wawancara Tentang CT  ...................................  190

Gambar 4.29 Keterkaitan CT, Komponen, dan Partisipan Penelitian  ................  191

Gambar 4.30 Keterkaitan Komponen CT dan  Type of Task  ...............................  192

Gambar 4.31 Keterkaitan Dekomposisi, Indikator, dan Sumber Data................  193

Gambar 4.32 Temuan Terkait Keterampilan Dekomposisi Mahasiswa  .............  193

Gambar 4.33 Keterkaitan Pengenalan Pola, Indikator, dan Sumber Data  ..........  199

Gambar 4.34 Keterkaitan Indikator Pengenalan Pola dengan Sumber Data  ......  200

Gambar 4.35 Temuan Terkait Keterampilan Pengenalan Pola Mahasiswa  ........  201

Gambar 4.36 Keterkaitan Abstraksi, Indikator, dan Sumber Data  .....................  207

Gambar 4.37 Keterkaitan Indikator  Abstraksi dengan Sumber Data..................  208

Gambar 4.38 Temuan Terkait Keterampilan Abstraksi Mahasiswa  ...................  209

Gambar 4.39 Keterkaitan Algoritma, Indikator, dan Sumber Data  ....................  218

Gambar 4.40 Keterkaitan Indikator Algoritma dengan Sumber Data.................  219

Gambar 4.41 Temuan Terkait Keterampilan Algoritma Mahasiswa  ..................  220

Gambar 4.42 CT, Komponen, dan Indikatornya yang Teridentifikasi  ...............  232

Gambar 4.43 Kata Kunci Hasil Wawancara Tentang  Learning Obstacle  ..........  233

Gambar 4.44 Temuan Terkait Terjadinya  Learning Obstacle  ............................  234

Gambar 4.45 Motivasi dan Ketertarikan Terhadap Statistika dan R Mahasiswa  236

Edi Irawan, 2024  xi
KETERAMPILAN  COMPUTATIONAL THINKING  MAHASISWA MELALUI PENERAPAN DESAIN
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA
Universitas  Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu



 

Edi Irawan, 2024 xii 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Gambar 4.46 (a) Koding Penyajian Data Mahasiswa P2; (b) Hasil Penyajian  

Data Mahasiswa P2 ........................................................................ 243 

Gambar 4.47 Hypothetical Learning Trajectory Modifikasi .............................. 246 

  



 

Edi Irawan, 2024 xiii 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

8 DAFTAR LAMPIRAN 

Lampiran 1. Hasil Validasi Hypothetical Learning Trajectory (HLT) ............  302 

Lampiran 2. Hasil Validasi Desain Didaktis Hipotetis ....................................  312 

Lampiran 3. Hasil Validasi Modul Ajar ...........................................................  327 

Lampiran 4. Hasil Validasi Tes Keterampilan Computational Thinking (CT)  342 

Lampiran 5. Hasil Validasi Pedoman Wawancara Computational Thinking  

(CT) .............................................................................................  363 

Lampiran 6. Hasil Validasi Pedoman Wawancara Learning Obstacle (LO) ...  373 

Lampiran 7. Instrumen Tes Keterampilan Computational Thinking (CT) ......  383 

Lampiran 8. Pedoman Wawancara Computational Thinking (CT) .................  388 

Lampiran 9. Pedoman Wawancara Learning Obstacle (LO) ...........................  389 

Lampiran 10. Contoh Artefak Jawaban Tertulis Mahasiswa ...........................  390 

Lampiran 11. Contoh Artefak Jawaban Koding R di Google Colab ...............  424 

Lampiran 12. Artefak Koding R di Google Colab Tes Computational  

Thinking (CT)  .............................................................................  452 

Lampiran 13. Transkrip Wawancara Computational Thinking (CT) ...............  481 

Lampiran 14. Transkrip Wawancara Learning Obstacle (LO) ........................  512 

Lampiran 15. Desain Didaktis Empiris ............................................................  524 

Lampiran 16. Cheat Sheet Statistik Deskriptif dengan R di Google Colab .....  567 

Lampiran 17. Contoh Koding Data di NVivo ..................................................  568 

Lampiran 18. Dokumentasi Pelaksanaan Penelitian ........................................  571 

Lampiran 19. Glosarium ..................................................................................  580 

Lampiran 20. Surat Permohonan Izin Penelitian .............................................  582 

Lampiran 21. Surat Keterangan Pelaksanaan Penelitian..................................  583 

  



Edi Irawan, 2024 276 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

6 DAFTAR PUSTAKA 

Açıkgül, K., & Şad, S. N. (2021). High School Students’ Acceptance and Use of 

Mobile Technology in Learning Mathematics. Education and Information 

Technologies, 26(4), 4181–4201. https://doi.org/10.1007/s10639-021-

10466-7 

Agresti, A. (2018). Statistical Methods for the Social Sciences (Fifth edition). 

Boston: Pearson. 

Aho, A. V. (2012). Computation and Computational Thinking. The Computer 

Journal, 55(7), 832–835. https://doi.org/10.1093/comjnl/bxs074 

Ahyan, S., Zulkardi, Z., & Darmawijoyo, D. (2014). Developing Mathematics 

Problems Based on PISA Level of Change and Relationships Content. 

Journal on Mathematics Education, 5(1), 47–56. 

Akritas, M. G. (2016). Probability & Statistics with R for Engineers and Scientists 

(First edition). Boston: Pearson. 

Alsaigh, R., & Coyne, I. (2021). Doing a Hermeneutic Phenomenology Research 

Underpinned by Gadamer’s Philosophy: A Framework to Facilitate Data 

Analysis. International Journal of Qualitative Methods, 20, 

16094069211047820. https://doi.org/10.1177/16094069211047820 

Andrews-Larson, C., Wawro, M., & Zandieh, M. (2017). A Hypothetical Learning 

Trajectory for Conceptualizing Matrices as Linear Transformations. 

International Journal of Mathematical Education in Science and 

Technology, 48(6), 809–829. 

https://doi.org/10.1080/0020739X.2016.1276225 

Andrzejewska, M., & Stolińska, A. (2022). Do Structured Flowcharts Outperform 

Pseudocode? Evidence from Eye Movements. IEEE Access, 10, 132965–

132975. https://doi.org/10.1109/ACCESS.2022.3230981 

Andrzejewska, M., Stolińska, A., Błasiak, W., Pęczkowski, P., Rosiek, R., Rożek, 

B., … Wcisło, D. (2016). Eye-Tracking Verification of the Strategy Used to 

Analyse Algorithms Expressed in a Flowchart and Pseudocode. Interactive 

Learning Environments, 24(8), 1981–1995. 

https://doi.org/10.1080/10494820.2015.1073746 

Angeli, C. (2022). The Effects of Scaffolded Programming Scripts on Pre-Service 

Teachers’ Computational Thinking: Developing Algorithmic Thinking 

Through Programming Robots. International Journal of Child-Computer 

Interaction, 31. (rayyan-1010233508). 

https://doi.org/10.1016/j.ijcci.2021.100329 



277 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Angeli, Charoula, & Giannakos, M. (2020). Computational Thinking Education: 

Issues and Challenges. Computers in Human Behavior, 105, 106185. 

https://doi.org/10.1016/j.chb.2019.106185 

Angeli, Charoula, Voogt, J., Fluck, A., Webb, M., Cox, M., Malyn-Smith, J., & 

Zagami, J. (2016). A K-6 Computational Thinking Curriculum Framework: 

Implications for Teacher Knowledge. Journal of Educational Technology 

& Society, 19(3), 47–57. 

Angstadt, K., Weimer, W., & Skadron, K. (2016). RAPID Programming of Pattern-

Recognition Processors. ACM SIGPLAN Notices, 51(4), 593–605. 

https://doi.org/10.1145/2954679.2872393 

Annisa, A. M., Suryadi, D., & Rosjanuardi, R. (2018, Januari). Design Development 

of Determinant Lines Materials and Angles on Math Learning for Junior 

High School. 1–9. Atlantis Press. https://doi.org/10.2991/incomed-

17.2018.1 

Arias, F., & Araya, A. (2009). Analysis of the Didactical Contracts in 10th Grade 

Math Classes. Quaderni Di Ricerca in Didattica, 19(4), 9. 

Artigue, M. (2009). Didactical Design in Mathematics Education. Dalam C. 

Winsløw (Ed.), Nordic Research in Mathematics Education (hlm. 5–16). 

Copenhagen: Sense Publishers. 

Artigue, M., Haspekian, M., & Corblin-Lenfant, A. (2014). Introduction to the 

Theory of Didactical Situations (TDS). Dalam A. Bikner-Ahsbahs & S. 

Prediger (Ed.), Networking of Theories as a Research Practice in 

Mathematics Education (hlm. 47–65). Cham: Springer International 

Publishing. https://doi.org/10.1007/978-3-319-05389-9_4 

Asht, S., & Dass, R. (2012). Pattern Recognition Techniques: A Review. 3(8), 5. 

Astriani, L., Mujib, A., & Firmansyah. (2022). Didactic Design for Overcoming 

Learning Obstacles in Mathematics of Junior High School Students. 

International Journal of Educational Research Excellence (IJERE), 1(1), 

58–62. https://doi.org/10.55299/ijere.v1i1.97 

Astuti, W., & Wijaya, A. (2020). Learning Trajectory Berbasis Proyek Pada Materi 

Definisi Himpunan. Jurnal Riset Pendidikan Matematika, 7(2), 254–266. 

https://doi.org/10.21831/jrpm.v7i2.16483 

Azizah, N. I., Roza, Y., & Maimunah, M. (2022). Computational Thinking Process 

of High School Students in Solving Sequences and Series Problems. Jurnal 

Analisa, 8(1), 21–35. https://doi.org/10.15575/ja.v8i1.17917 

Barcelos, Thiago S, Munoz, R., Villarroel, R., Merino, E., & Silveira, I. F. (2018). 

Mathematics Learning through Computational Thinking Activities: A 



278 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Systematic Literature Review. Journal of Universal Computer Science, 

24(7), 815–845. 

Barcelos, Thiago Schumacher, Munoz, R., Villarroel, R., & Silveira, I. F. (2018). 

A Systematic Literature Review on Relationships Between Computational 

Thinking and Mathematics. Journal on Computational Thinking (JCThink), 

2(1), 23. https://doi.org/1544484197 

Barr, D., Harrison, J., & Conery, L. (2011). Computational Thinking: A Digital Age 

Skill for Everyone. Learning & Leading with Technology, March/April 

2011, 20–23. 

Barr, V., & Stephenson, C. (2011). Bringing Computational Thinking to K-12: 

What Is Involved and What Is the Role of the Computer Science Education 

Community? ACM Inroads, 2(1), 48–54. 

https://doi.org/10.1145/1929887.1929905 

Basawapatna, A., Koh, K. H., Repenning, A., Webb, D. C., & Marshall, K. S. 

(2011). Recognizing Computational Thinking Patterns. Proceedings of the 

42nd ACM technical symposium on Computer science education - SIGCSE 

’11, 245. New York, New York, USA: ACM Press. 

https://doi.org/10.1145/1953163.1953241 

Bati, K. (2022). A Systematic Literature Review Regarding Computational 

Thinking and Programming in Early Childhood Education. Education and 

Information Technologies, 27(2), 2059–2082. Scopus. 

https://doi.org/10.1007/s10639-021-10700-2 

Battista, M. T. (2011). Conceptualizations and Issues Related to Learning 

Progressions, Learning Trajectories, and Levels of Sophistication. The 

Mathematics Enthusiast, 8(3), 507–570. https://doi.org/10.54870/1551-

3440.1228 

Bebras Indonesia. (2016). Bebras Indonesia Challange 2016: Kelompok Penegak. 

NBO Bebras Indonesia. 

Bebras Indonesia. (2017). Tantangan Bebras Indonesia 2017: Bahan Belajar 

Computational Thinking. NBO Bebras Indonesia. 

Bebras Indonesia. (2018). Tantangan Bebras Indonesia 2018: Bahan Belajar 

Computational Thinking. NBO Bebras Indonesia. 

Beecher, K. (2017). Computational Thinking A Beginner’s Guide to Problem 

Solving and Programming. Swindon: The Chartered Institute for IT. 

Benakli, N., Kostadinov, B., Satyanarayana, A., & Singh, S. (2017). Introducing 

Computational Thinking Through Hands-on Projects Using R with 

Applications to Calculus, Probability and Data Analysis. International 



279 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Journal of Mathematical Education in Science and Technology, 48(3), 393–

427. https://doi.org/10.1080/0020739X.2016.1254296 

Benton, L., Saunders, P., Kalas, I., Hoyles, C., & Noss, R. (2018). Designing for 

Learning Mathematics Through Programming: A Case Study of Pupils 

Engaging with Place Value. International Journal of Child-Computer 

Interaction, 16, 68–76. https://doi.org/10.1016/j.ijcci.2017.12.004 

Bergmann, J., & Sams, A. (2012). Flip Your Classroom: Reach Every Student in 

Every Class Every Day. Eugene: International Society for Technology in 

Education. 

Beyerer, J., Richter, M., & Nagel, M. (2018). Pattern Recognition Introduction, 

Features, Classifiers and Principles. Berlin/Boston: De Gruyter 

Oldenbourg. https://doi.org/10.1515/9783110537949-005 

Bisong, E. (2019). Building Machine Learning and Deep Learning Models on 

Google Cloud Platform: A Comprehensive Guide for Beginners. Berkeley: 

Apress. https://doi.org/10.1007/978-1-4842-4470-8 

Bocconi, S., Chioccariello, A., Dettori, G., Ferrari, A., & Engelhardt, K. (2016). 

Developing Computational Thinking in Compulsory Education—

Implications for Policy and Practice (P. Kampylis & Y. Punie, Ed.). 

Luxembourg: Publications Office of the European Union. Diambil dari 

https://data.europa.eu/doi/10.2791/792158 

Bower, M., Wood, L., Lai, J., Howe, C., Lister, R., Mason, R., … Veal, J. (2017). 

Improving the Computational Thinking Pedagogical Capabilities of School 

Teachers. Australian Journal of Teacher Education, 42(3), 53–72. 

https://doi.org/10.14221/ajte.2017v42n3.4 

BPPB. (2021). KBBI Daring. Diambil dari https://kbbi.kemdikbud.go.id/ 

Brennan, K., & Resnick, M. (2012). New Frameworks for Studying and Assessing 

the Development of Computational Thinking. Proceedings of the 2012 

annual meeting of the American educational research association, 

Vancouver, Canada, 1, 25. 

Brousseau, G. (2002). Theory of Didactical Situations in Mathematics (N. 

Balacheff, Penerj.). New York: Kluwer Academic Publishers. 

Brousseau, G., Bernard, S., & Novotná, J. (2020). Didactic Contract in Mathematics 

Education. Dalam S. Lerman (Ed.), Encyclopedia of Mathematics 

Education. Cham: Springer International Publishing. 

https://doi.org/10.1007/978-3-030-15789-0 

Brousseau, G., & Warfield, V. (2020). Didactic Situations in Mathematics 

Education. Dalam S. Lerman (Ed.), Encyclopedia of Mathematics 



280 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Education. Cham: Springer International Publishing. 

https://doi.org/10.1007/978-3-030-15789-0 

Bruner, J. S. (1977). The Process of Education. Cambridge: Harvard university 

press. 

Budiyono, B. (2009). Statistika untuk Penelitian. Surakarta: UNS Press. 

Bulankina, N. E., & Mishutina, O. V. (2022). Didactic Design as the Basis for the 

Professional Spaces of Pedagogical Education. Siberian Pedagogical 

Journal, (3), 64–74. https://doi.org/10.15293/1813-4718.2203.07 

Bybee, R., Taylor, J. A., Gardner, A., Van Scotter, P., Carlson, J., Westbrook, A., 

… N. (2006). The BSCS 5E Instructional Model: Origins and Effectiveness. 

Colorado Springs, CO: BSCS. 

Cansu, F. K., & Cansu, S. K. (2019). An Overview of Computational Thinking. 

International Journal of Computer Science Education in Schools, 3(1), 17–

30. https://doi.org/10.21585/ijcses.v3i1.53 

Caskurlu, S., Yadav, A., Kyle, D., & Santo, R. (2022). Professional Development 

as a Bridge between Teacher Competencies and Computational Thinking 

Integration. Dalam A. Yadav & U. D. Berthelsen (Ed.), Computational 

Thinking in Education A Pedagogical Perspective. New York: Routledge 

Taylor & Francis Group. 

Chan, S.-W., Looi, C.-K., Ho, W. K., & Kim, M. S. (2023). Tools and Approaches 

for Integrating Computational Thinking and Mathematics: A Scoping 

Review of Current Empirical Studies. Journal of Educational Computing 

Research, 60(8), 1–45. https://doi.org/10.1177/07356331221098793 

Chaudhuri, A. B. (2020). Flowchart and Algorithm Basics: The Art of 

Programming. Mercury Learning and Information. 

Chen, G., Shen, J., Barth-Cohen, L., Jiang, S., Huang, X., & Eltoukhy, M. (2017). 

Assessing Elementary Students’ Computational Thinking in Everyday 

Reasoning and Robotics Programming. Computers & Education, 109, 162–

175. https://doi.org/10.1016/j.compedu.2017.03.001 

Chen, P., Tian, Y., Zhou, W., & Huang, R. (2018). A Systematic Review of 

Computational Thinking: Analysing Research Hot Spots and Trends by 

Citespace. Proceedings of the 26th International Conference on Computers 

in Education. Dipresentasikan pada The 26th International Conference on 

Computers in Education, Philippines. Philippines: Asia-Pacific Society for 

Computers in Education. 

Cheung, A. C. K., & Slavin, R. E. (2013). The Effectiveness of Educational 

Technology Applications for Enhancing Mathematics Achievement in K-12 



281 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Classrooms: A Meta-Analysis. Educational Research Review, 9, 88–113. 

https://doi.org/10.1016/j.edurev.2013.01.001 

Chevallard, Y. (1982). Pourquoi La Transposition Didactique. 167–194. 

Chevallard, Y., & Sensevy, G. (2014). Anthropological Approaches in Mathematics 

Education, French Perspectives. Dalam S. Lerman (Ed.), Encyclopedia of 

Mathematics Education (hlm. 38–43). Dordrecht: Springer Netherlands. 

https://doi.org/10.1007/978-94-007-4978-8_9 

Chor, B., & Rubinstein, A. (2022). Computational Thinking for Life Scientists. New 

York: Cambridge University Press. https://doi.org/10.1017/9781108178327 

Christopoulos, A., Kajasilta, H., Salakoski, T., & Laakso, M.-J. (2020). Limits and 

Virtues of Educational Technology in Elementary School Mathematics. 

Journal of Educational Technology Systems, 49(1), 59–81. 

https://doi.org/10.1177/0047239520908838 

Clements, D. H., & Sarama, J. (2004). Learning Trajectories in Mathematics 

Education. Mathematical Thinking and Learning, 6(2), 81–89. 

https://doi.org/10.1207/s15327833mtl0602_1 

Clements, D. H., & Sarama, J. (2014). Learning and Teaching Early Math: The 

Learning Trajectories Approach (Second edition). New York: Routledge, 

Taylor & Francis Group. 

Cobb, P. (2003). Investigating Students’ Reasoning about Linear Measurement as 

a Paradigm Case of Design Research. Journal for Research in Mathematics 

Education, 12, 1–16. 

Cobo, M. J., López-Herrera, A. G., Herrera-Viedma, E., & Herrera, F. (2011). An 

Approach for Detecting, Quantifying, and Visualizing the Evolution of a 

Research Field: A Practical Application to the Fuzzy Sets Theory Field. 

Journal of Informetrics, 5(1), 146–166. 

https://doi.org/10.1016/j.joi.2010.10.002 

Comenius, J. A. (1907). The Great Didactic. London: Adam and Charles Black. 

Confrey, J., Maloney, A. P., & Corley, A. K. (2014). Learning Trajectories: A 

Framework for Connecting Standards with Curriculum. ZDM, 46(5), 719–

733. https://doi.org/10.1007/s11858-014-0598-7 

Connolly, C., Hijón-Neira, R., & Grádaigh, S. Ó. (2021). Mobile Learning to 

Support Computational Thinking in Initial Teacher Education: A Case 

Study. International Journal of Mobile and Blended Learning, 13(1), 49–

62. https://doi.org/10.4018/IJMBL.2021010104 

Costa, E. J. F., Campos, L. M. R. S., & Dario Serey Guerrero, D. (2017). 

Computational Thinking in Mathematics Education: A Joint Approach to 



282 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Encourage Problem-Solving Ability. 2017 IEEE Frontiers in Education 

Conference (FIE), 1–8. Indianapolis, IN: IEEE. 

https://doi.org/10.1109/FIE.2017.8190655 

Creswell, J. W. (2013). Qualitative Inquiry and Research Design: Choosing Among 

Five Approaches (3rd ed). Los Angeles: SAGE Publications. 

Creswell, J. W., & Poth, C. N. (2016). Qualitative Inquiry and Research Design: 

Choosing Among Five Approaches. SAGE Publications. 

Csizmadia, A., Curzon, P., Dorling, M., Humphreys, S., Ng, T., Selby, C., & 

Woollard, J. (2015). Computational Thinking—A Guide for Teachers. 

Hachette Education. Diambil dari https://eprints.soton.ac.uk/424545/ 

Curzon, P., & McOwan, P. W. (2017). The Power of Computational Thinking: 

Games, Magic and Puzzles to Help You Become a Computational. Thinker 

World Scientific (Europe). https://doi.org/10.1142/q0054 

Dagienė, V., & Futschek, G. (2008). Bebras International Contest on Informatics 

and Computer Literacy: Criteria for Good Tasks. International Conference 

on Informatics in Secondary Schools Evolution and Perspectives, 19–30. 

Berlin, Heidelberg: Springer Berlin Heidelberg. 

https://doi.org/10.1007/978-3-540-69924-8_2 

Dasaprawira, M. N. (2019). Developing Mathematics Questions of PISA Type 

Using Bangka Context. Journal on Mathematics Education, 10(2), 303–

314. 

Davies, T. M. (2016). The Book of R: A First Course in Programming and Statistics. 

San Francisco: No Starch Press. 

https://doi.org/10.1017/9781108993456.007 

De Jesús, S., & Martinez, D. (2020). Applied Computational Thinking with Python: 

Design Algorithmic Solutions for Complex and Challenging Real-World 

Problems. Birmingham: Packt Publishing. 

De Vries, A., & Meys, J. (2015). R for Dummies (2nd edition). Hoboken: John 

Wiley & Sons. 

Dedy, E., & Sumiaty, E. (2017). Desain Didaktis Bahan Ajar Matematika SMP 

Berbasis Learning Obstacle dan Learning Trajectory. JRPM (Jurnal Review 

Pembelajaran Matematika), 2(1), 69–80. 

https://doi.org/10.15642/jrpm.2017.2.1.69-80 

Denning, P. J. (2017). Remaining Trouble Spots with Computational Thinking. 

Communications of the ACM, 60(6), 33–39. 

https://doi.org/10.1145/2998438 



283 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Denzin, N. K., & Lincoln, Y. S. (Ed.). (2018). The SAGE Handbook of Qualitative 

Research. Los Angeles: SAGE Publications. 

https://doi.org/10.1007/s11229-017-1319-x 

Descartes, R. (2012). Discourse on the Method. Duke Classics. 

Dong, Y., Catete, V., Jocius, R., Lytle, N., Barnes, T., Albert, J., … Andrews, A. 

(2019). PRADA: A Practical Model for Integrating Computational 

Thinking in K-12 Education. Proceedings of the 50th ACM Technical 

Symposium on Computer Science Education, 906–912. Minneapolis: ACM. 

https://doi.org/10.1145/3287324.3287431 

Durak, H. Y., & Saritepeci, M. (2018). Analysis of the Relation Between 

Computational Thinking Skills and Various Variables with the Structural 

Equation Model. Computers & Education, 116, 191–202. 

https://doi.org/10.1016/j.compedu.2017.09.004 

Edo, S. I., Ilma, R., & Hartono, Y. (2013). Investigating Secondary School 

Students’ Difficulties in Modeling Problems PISA-Model Level 5 And 6. 

Journal on Mathematics Education, 4(1), 41–58. 

https://doi.org/10.22342/jme.4.1.561.41-58 

Efriani, A., & Putri, R. I. I. (2019). Sailing Context in PISA-Like Mathematics 

Problems. Journal on Mathematics Education, 10(2), 265–276. 

Eguiluz, A., Guenaga, M., Garaizar, P., & Olivares-Rodriguez, C. (2020). 

Exploring the Progression of Early Programmers in a Set of Computational 

Thinking Challenges via Clickstream Analysis. IEEE Transactions on 

Emerging Topics in Computing, 8(1), 256–261. 

https://doi.org/10.1109/TETC.2017.2768550 

Estrellado, R. A., Freer, E. A., Mostipak, J., Rosenberg, J. M., & Velásquez, I. C. 

(2020). Data Science in Education Using R (1 ed.). New York: Routledge. 

https://doi.org/10.4324/9780367822842 

Everitt, B., & Hothorn, T. (2010). A Handbook of Statistical Analyses Using R (2nd 

ed). Boca Raton: CRC Press. 

Fisher, A., Exley, K., & Ciobanu, D. (2014). Using Technology to Support Learning 

and Teaching. Routledge. 

Fofang, J., Weintrop, D., Walton, M., Elby, A., & Walkoe, J. (2020). Mutually 

Supportive Mathematics and Computational Thinking in a Fourth-Grade 

Classroom. ICLS 2020 Proceedings, 3, 1389–1396. Tennessee: 

International Society of the Learning Sciences (ISLS). 

Fox-Turnbull, W. (2019). Enhancing the Learning of Technology in Early 

Childhood Settings. Australasian Journal of Early Childhood, 44(1), 76–

90. https://doi.org/10.1177/1836939119841457 



284 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2023). How to Design and Evaluate 

Research in Education (Eleventh edition / International student edition). 

New York: McGraw Hill. 

Friend, M., & Cutler, R. (2013). Efficient Egg Drop Contests: How Middle School 

Girls Think About Algorithmic Efficiency. Proceedings of the Ninth Annual 

International ACM Conference on International Computing Education 

Research, 99–106. New York, NY, USA: Association for Computing 

Machinery. https://doi.org/10.1145/2493394.2493413 

Friesen, N., Henriksson, C., & Saevi, T. (2012). Hermeneutic Phenomenology in 

Education: Method and Practice. Rotterdam: Sense Publishers. 

Fukuyama, M. (2018). Society 5.0: Aiming for a New Human-Centered Society. 

Japan Spotlight, 1(August), 47–50. 

Gadanidis, G., Cendros, R., & Floyd, L. (2017). Computational Thinking in 

Mathematics Teacher Education. Contemporary Issues in Technology and 

Teacher Education, 17(4), 458–477. 

Gadanidis, G., Clements, E., & Yiu, C. (2018). Group Theory, Computational 

Thinking, and Young Mathematicians. Mathematical Thinking and 

Learning, 20(1), 32–53. https://doi.org/10.1080/10986065.2018.1403542 

Gane, B. D., Israel, M., Elagha, N., Yan, W., Luo, F., & Pellegrino, J. W. (2021). 

Design and Validation of Learning Trajectory-Based Assessments for 

Computational Thinking in Upper Elementary Grades. Computer Science 

Education, 31(2), 141–168. 

https://doi.org/10.1080/08993408.2021.1874221 

Garneli, V., & Chorianopoulos, K. (2018). Programming Video Games and 

Simulations in Science Education: Exploring Computational Thinking 

Through Code Analysis. Interactive Learning Environments, 26(3), 386–

401. https://doi.org/10.1080/10494820.2017.1337036 

Garneli, V., & Chorianopoulos, K. (2019). The Effects of Video Game Making 

Within Science Content on Student Computational Thinking Skills and 

Performance. Interactive Technology and Smart Education, 16(4), 301–

318. https://doi.org/10.1108/ITSE-11-2018-0097 

Gladden, M. E. (2019). Who Will Be the Members of Society 5.0? Towards an 

Anthropology of Technologically Posthumanized Future Societies. Social 

Sciences, 8(5), 148. https://doi.org/10.3390/socsci8050148 

Goodchild, S., & Sriraman, B. (2012). Revisiting the Didactic Triangle: From the 

Particular to the General. ZDM, 44(5), 581–585. 

https://doi.org/10.1007/s11858-012-0449-3 



285 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Grbich, C. (2013). Qualitative Data Analysis: An Introduction. London: SAGE 

Publications. 

Grolemund, G. (2014). Hands-on Programming with R. Sebastopol, CA: O’Reilly. 

Grover, S. (2021). CTIntegration: A Conceptual Framework Guiding Design and 

Analysis of Integration of Computing and Computational Thinking Into 

School Subjects. https://doi.org/10.35542/osf.io/eg8n5 

Grover, S. (2022). Computational Thinking Today. Dalam A. Yadav & U. D. 

Berthelsen (Ed.), Computational Thinking in Education a Pedagogical 

Perspective (hlm. 19–40). New York: Routledge Taylor & Francis Group. 

https://doi.org/10.4324/9781003102991-2 

Grover, S., Fisler, K., Lee, I., & Yadav, A. (2020). Integrating Computing and 

Computational Thinking into K-12 STEM Learning. Proceedings of the 

51st ACM Technical Symposium on Computer Science Education, 481–482. 

Portland OR USA: ACM. https://doi.org/10.1145/3328778.3366970 

Grover, S., & Pea, R. (2018). Computational Thinking: A Competency Whose Time 

Has Come. Dalam S. Sentance, E. Barendsen, & C. Schulte (Ed.), Computer 

Science Education: Perspectives on Teaching and Learning in School. 

Bloomsbury Academic. https://doi.org/10.5040/9781350057142 

Grover, S., Pea, R., & Cooper, S. (2015). Systems of Assessments for Deeper 

Learning of Computational Thinking in K-12. Proceedings of the 2015 

annual meeting of the American educational research association, 15–20. 

Guggemos, J., Seufert, S., & Román-González, M. (2023). Computational Thinking 

Assessment – Towards More Vivid Interpretations. Technology, Knowledge 

and Learning, 28(2), 539–568. https://doi.org/10.1007/s10758-021-09587-

2 

Gupta, S., & Tiwari, A. A. (2022). A Design-Based Pedagogical Framework for 

Developing Computational Thinking Skills. Journal of Decision Systems, 

31(4), 433–450. https://doi.org/10.1080/12460125.2021.1943880 

Guzdial, M. (2008). Education Paving the Way for Computational Thinking. 

Communications of the ACM, 51(8), 25–27. 

https://doi.org/10.1145/1378704.1378713 

Haseski, H. I., Ilic, U., & Tugtekin, U. (2018). Defining a New 21st Century Skill-

Computational Thinking: Concepts and Trends. International Education 

Studies, 11(4), 29. https://doi.org/10.5539/ies.v11n4p29 

Ho, W. K., Looi, C. K., & Huang, W. (2019). Realizing Computational Thinking 

in the Mathematics Classroom: Bridging the Theory-Practice Gap. 15. 



286 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Holo, O. E., Kveim, E. N., Lysne, M. S., Taraldsen, L. H., & Haara, F. O. (2022). 

A Review of Research on Teaching of Computer Programming in Primary 

School Mathematics: Moving Towards Sustainable Classroom Action. 

Education Inquiry, 14(4), 513–528. 

https://doi.org/10.1080/20004508.2022.2072575 

Hooshyar, D., Pedaste, M., Yang, Y., Malva, L., Hwang, G.-J. J., Wang, M., … 

Delev, D. (2021). From Gaming to Computational Thinking: An Adaptive 

Educational Computer Game-Based Learning Approach. Journal of 

Educational Computing Research, 59(3), 383–409. 

https://doi.org/10.1177/0735633120965919 

Hsu, T.-C., Chang, S.-C., & Hung, Y.-T. (2018). How to Learn and How to Teach 

Computational Thinking: Suggestions Based on a Review of the Literature. 

Computers & Education, 126, 296–310. 

https://doi.org/10.1016/j.compedu.2018.07.004 

Huang, W., Chan, S. W., & Looi, C. K. (2021). Frame Shifting as a Challenge to 

Integrating Computational Thinking in Secondary Mathematics Education. 

SIGCSE 2021 - Proceedings of the 52nd ACM Technical Symposium on 

Computer Science Education, 390–396. New York, NY, USA: ACM. 

https://doi.org/10.1145/3408877.3432400 

Hui, E. G. M. (2019). Learn R for Applied Statistics: With Data Visualizations, 

Regressions, and Statistics. Berkeley, CA: Apress. 

https://doi.org/10.1007/978-1-4842-4200-1 

Hutchins, N. M., Biswas, G., Maróti, M., Lédeczi, Á., Grover, S., Wolf, R., … 

McElhaney, K. (2020). C2STEM: a System for Synergistic Learning of 

Physics and Computational Thinking. Journal of Science Education and 

Technology, 29(1), 83–100. https://doi.org/10.1007/S10956-019-09804-9 

Ihaka, R., & Gentleman, R. (1996). R: A Language for Data Analysis and Graphics. 

Journal of Computational and Graphical Statistics, 5(3), 299–314. 

Ilic, U., Haseski, H. I., & Tugtekin, U. (2018). Publication Trends Over 10 Years 

of Computational Thinking Research. Contemporary Educational 

Technology, 9(2). https://doi.org/10.30935/cet.414798 

Irawan, E, & Wilujeng, H. (2020). Development of an Online Mathematical 

Misconception Instrument. Journal of Physics, 1657, 012080. Bandung, 

Indonesia: IOP Publishing: Conference Series. 

https://doi.org/10.1088/1742-6596/1657/1/012080 

Irawan, Edi. (2020). Pelatihan Blended Learning Sebagai Upaya Menghadapi 

Society 5.0. Aksiologiya: Jurnal Pengabdian Kepada Masyarakat, 4(2). 

https://doi.org/10.30651/aks.v4i2.3499 



287 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Irawan, Edi, Ahmadi, A., Prianggono, A., Saputro, A. D., & Rachmadhani, M. S. 

(2020). Youtube Channel Development on Education: Virtual Learning 

Solutions During the Covid. International Journal of Advanced Science and 

Technology, 29(4), 2469–2478. 

Irawan, Edi, & Herman, T. (2023). Trends in Research on Interconnection of 

Mathematics and Computational Thinking. AIP Conference Proceedings, 

2805, 040025. Padang, Indonesia: AIP Publishing. 

https://doi.org/10.1063/5.0148018 

Irawan, Edi, Kusumah, Y. S., & Saputri, V. (2023). Pengembangan Multimedia 

Interaktif Menggunakan Scratch: Solusi Pembelajaran Di Era Society 5.0. 

AKSIOMA: Jurnal Program Studi Pendidikan Matematika, 12(1), 36–50. 

https://doi.org/10.24127/ajpm.v12i1.6226 

Irawan, Edi, Purwasih, R., Istikomah, E., Saputri, V., & Mahmudin, M. (2022). 

Persepsi Mahasiswa Terhadap Pembelajaran Flipped Classroom pada Mata 

Kuliah Statistika Dasar di Era Pandemi Covid-19. SIGMA DIDAKTIKA: 

Jurnal Pendidikan Matematika, 10(1), 26–41. 

Irawan, Edi, Rosjanuardi, R., & Prabawanto, S. (2024a). Advancing Computational 

Thinking in Mathematics Education: A Systematic Review of Indonesian 

Research Landscape. JTAM (Jurnal Teori Dan Aplikasi Matematika), 8(1), 

176–194. https://doi.org/10.31764/jtam.v8i1.17516 

Irawan, Edi, Rosjanuardi, R., & Prabawanto, S. (2024b). Research Trends of 

Computational Thinking in Mathematics Learning: A Bibliometric Analysis 

from 2009 to 2023. Eurasia Journal of Mathematics, Science and 

Technology Education, 20(3), em2417. 

https://doi.org/10.29333/ejmste/14343 

Irawan, Edi, & Suryo, T. (2017). Implikasi Multimedia Interaktif Berbasis Flash 

Terhadap Motivasi dan Prestasi Belajar Matematika. Beta Jurnal Tadris 

Matematika, 10(1), 33–50. https://doi.org/10.20414/betajtm.v10i1.17 

Israel, M., & Lash, T. (2020). From Classroom Lessons to Exploratory Learning 

Progressions: Mathematics + Computational Thinking. Interactive 

Learning Environments, 28(3), 362–382. 

https://doi.org/10.1080/10494820.2019.1674879 

Jackson, K. (2019). Qualitative Data Analysis with Nvivo (3rd edition). Thousand 

Oaks, CA: SAGE Publications. 

Jahnke, I., Bergström, P., Mårell-Olsson, E., Häll, L., & Kumar, S. (2017). Digital 

Didactical Designs as Research Framework: Ipad Integration in Nordic 

Schools. Computers & Education, 113, 1–15. 

https://doi.org/10.1016/j.compedu.2017.05.006 



288 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Japan Government. (2018). Realizing Society 5.0. Japan target, hlm. 5. NewsPicks 

Brand Design. 

Kallia, M., van Borkulo, S. P., Drijvers, P., Barendsen, E., & Tolboom, J. (2021). 

Characterising Computational Thinking in Mathematics Education: A 

Literature-Informed Delphi Study. Research in Mathematics Education, 

23(2), 159–187. https://doi.org/10.1080/14794802.2020.1852104 

Kamaliyah, K., Zulkardi, Z., & Darmawijoyo, D. (2013). Developing the Sixth 

Level of PISA-Like Mathematics Problems for Secondary School Students. 

Indonesian Mathematical Society Journal on Mathematics Education, 4(1). 

Kansanen, P. (2003). Studying—The Realistic Bridge Between Instruction and 

Learning. An Attempt to a Conceptual Whole of the Teaching-Studying- 

Learning Process. Educational Studies, 29(2–3), 221–232. 

https://doi.org/10.1080/03055690303279 

Kansanen, P., & Meri, M. (1999). The Didactic Relation in the Teaching-Studying-

Learning Process. Didaktik/Fachdidaktik as Science (-s) of the Teaching 

profession, 2(1), 107–116. 

Kite, V., Park, S., & Wiebe, E. (2021). The Code-Centric Nature of Computational 

Thinking Education: A Review of Trends and Issues in Computational 

Thinking Education Research. SAGE Open, 11(2). 

https://doi.org/10.1177/21582440211016418 

Korkmaz, Ö., & Bai, X. (2019). Adapting Computational Thinking Scale (CTS) for 

Chinese High School Students and Their Thinking Scale Skills Level. 

Participatory Educational Research, 6(1), 10–26. 

https://doi.org/10.17275/per.19.2.6.1 

Korkmaz, Ö., Çakir, R., & Özden, M. Y. (2017). A Validity and Reliability Study 

of the Computational Thinking Scales (CTS). Computers in Human 

Behavior, 72, 558–569. https://doi.org/10.1016/j.chb.2017.01.005 

Krathwohl, D. R. (2002). A Revision of Bloom’s Taxonomy: An Overview. Theory 

Into Practice, 41(4), 212–218. https://doi.org/10.1207/s15430421tip4104_2 

Kukul, V., Gökçearslan, Ş., & Günbatar, M. S. (2017). Computer Programming 

Self-Efficacy Scale (CPSES) for Secondary School Students: Development, 

Validation and Reliability. Eğitim Teknolojisi Kuram ve Uygulama, 7(1), 

158–179. 

Kuo, W.-C. C., & Hsu, T.-C. C. (2020). Learning Computational Thinking Without 

a Computer: How Computational Participation Happens in a Computational 

Thinking Board Game. Asia-Pacific Education Researcher, 29(1), 67–83. 

https://doi.org/10.1007/s40299-019-00479-9 



289 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Kwon, K., & Cheon, J. (2019). Exploring Problem Decomposition and Program 

Development through Block-Based Programs. International Journal of 

Computer Science Education in Schools, 3(1). 

https://doi.org/10.21585/ijcses.v3i1.54 

Lantakay, C. N., Senid, P. P., Blegur, I. K. S., & Samo, D. D. (2023). Hypothetical 

Learning Trajectory: Bagaimana Perannya dalam Pembelajaran Matematika 

di Sekolah Dasar? Griya Journal of Mathematics Education and 

Application, 3(2), 384–393. https://doi.org/10.29303/griya.v3i2.329 

Larsen, H. G., & Adu, P. (2022). The Theoretical Framework in Phenomenological 

Research: Development and Application (1 ed.). Abingdon, Oxon ; New 

York, NY : Routledge, 2021.: Routledge. 

https://doi.org/10.4324/9781003084259 

Lavicza, Z. (2010). Integrating Technology into Mathematics Teaching at the 

University Level. ZDM, 42(1), 105–119. https://doi.org/10.1007/s11858-

009-0225-1 

Lee, I., & Malyn-Smith, J. (2020). Computational Thinking Integration Patterns 

Along the Framework Defining Computational Thinking from a 

Disciplinary Perspective. Journal of Science Education and Technology, 

29(1), 9–18. https://doi.org/10.1007/s10956-019-09802-x 

Lee, I., Martin, F., Denner, J., Coulter, B., Allan, W., Erickson, J., … Werner, L. 

(2011). Computational Thinking for Youth in Practice. Acm Inroads, 2(1). 

https://doi.org/10.1145/1929887.1929902 

Lestari, A. P. (2021). Didactical Design of Mathematical Communication Skill For 

Comparing And Sorting Of Fractions Concept By Contextual Teaching And 

Learning. Social, Humanities, and Educational Studies (SHES): Conference 

Series, 3(4), 276–284. https://doi.org/10.20961/shes.v3i4.53344 

Li, Q., & Ma, X. (2010). A Meta-analysis of the Effects of Computer Technology 

on School Students’ Mathematics Learning. Educational Psychology 

Review, 22(3), 215–243. https://doi.org/10.1007/s10648-010-9125-8 

Liebe, C. L. (2019). An Examination of Abstraction in K-12 Computer Science 

Education. Walden University. 

Lodi, M., & Martini, S. (2021). Computational Thinking, Between Papert and 

Wing. Science & Education, 30(4), 883–908. 

https://doi.org/10.1007/s11191-021-00202-5 

Maiorana, F., Giordano, D., & Morelli, R. (2015). Quizly: A Live Coding 

Assessment Platform for App Inventor. 2015 IEEE Blocks and Beyond 

Workshop (Blocks and Beyond), 25–30. IEEE. 



290 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Maraza-Quispe, B., Maurice, A., Melina, O., Marianela, L., Henry, L., Cornelio, 

W., & Ernesto, L. (2021). Towards the Development of Computational 

Thinking and Mathematical Logic through Scratch. International Journal 

of Advanced Computer Science and Applications, 12(2), 332–338. 

https://doi.org/10.14569/IJACSA.2021.0120242 

Marcelino, M. J., Pessoa, T., Vieira, C., Salvador, T., & Mendes, A. J. (2018). 

Learning Computational Thinking and Scratch at Distance. Computers in 

Human Behavior, 80, 470–477. https://doi.org/10.1016/j.chb.2017.09.025 

McMillan, J. H., & Schumacher, S. (2014). Research in Education: Evidence-Based 

Inquiry (7. ed., Pearson new international ed). Harlow: Pearson Education. 

Meerbaum-Salant, O., Armoni, M., & Ben-Ari, M. (Moti). (2013). Learning 

Computer Science Concepts with Scratch. Computer Science Education, 

23(3), 239–264. https://doi.org/10.1080/08993408.2013.832022 

Miftah, R., Kurniawati, L., & Solicha, T. P. (2023). Mengatasi Learning Obstacle 

Konsep Transformasi Geometri Dengan Didactical Design Research. 

ALGORITMA: Journal of Mathematics Education, 1(2), 156–166. 

https://doi.org/10.15408/ajme.v1i2.14076 

Milkova, E. (2007). Algorithms: The Base of Programming Skills. 2007 29th 

International Conference on Information Technology Interfaces, 765–770. 

https://doi.org/10.1109/ITI.2007.4283868 

Mohaghegh, M., & McCauley, M. (2016). Computational Thinking: The Skill Set 

of the 21st Century. International Journal of Computer Science and 

Information Technologies, 7(3), 7. 

Moreno-León, J., Robles, G., & Román-González, M. (2015). Dr. Scratch: 

Automatic Analysis of Scratch Projects to Assess and Foster Computational 

Thinking. Revista de Educación a Distancia, XIV(46), 23. 

Moreno-Leon, J., Robles, G., & Roman-Gonzalez, M. (2020). Towards Data-

Driven Learning Paths to Develop Computational Thinking with Scratch. 

IEEE Transactions on Emerging Topics in Computing, 8(1), 193–205. 

https://doi.org/10.1109/TETC.2017.2734818 

Moss, D. L., & Lamberg, T. (2019). Conceptions of Expressions and Equations in 

Early Algebra: A Learning Trajectory. International Journal for 

Mathematics Teaching and Learning, 20(2), 170–192. 

Mühling, A., Ruf, A., & Hubwieser, P. (2015). Design and First Results of a 

Psychometric Test for Measuring Basic Programming Abilities. 

Proceedings of the Workshop in Primary and Secondary Computing 

Education, 2–10. New York, NY, USA: ACM. 

https://doi.org/10.1145/2818314.2818320 



291 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Muin, A., & Fatma, M. (2021). Hypothetical Learning Trajectory Design in 

Development of Mathematics Learning Didactic Design in Madrasah. 

Journal of Physics: Conference Series, 1836(1), 012070. 

https://doi.org/10.1088/1742-6596/1836/1/012070 

Murphy, D. (2016). A Literature Review: The Effect of Implementing Technology 

in a High School Mathematics Classroom. International Journal of 

Research in Education and Science, 2(2), 295–299. 

https://doi.org/10.21890/ijres.98946 

Mutaqin, E. J., Herman, T., Wahyudin, W., & Muslihah, N. N. (2023). Hypothetical 

Learning Trajectory in Place Value Concepts in Elementary School. 

Mosharafa: Jurnal Pendidikan Matematika, 12(1), 125–134. 

https://doi.org/10.31980/mosharafa.v12i1.1313 

Nakar, L., & Armoni, M. (2022). Pattern-oriented Instruction and Students’ 

Abstraction Skills. Proceedings of the 27th ACM Conference on on 

Innovation and Technology in Computer Science Education Vol. 2, 613–

613. Dublin Ireland: ACM. https://doi.org/10.1145/3502717.3532140 

National Research Council (U.S.) (Ed.). (2011). Report of a Workshop of 

Pedagogical Aspects of Computational Thinking. Washington, D.C: 

National Academies Press. 

Nouri, J., Zhang, L., Mannila, L., & Norén, E. (2020). Development of 

Computational Thinking, Digital Competence and 21st Century Skills 

When Learning Programming in K-9. Education Inquiry, 11(1), 1–17. 

https://doi.org/10.1080/20004508.2019.1627844 

Novianti, N., & Dewi, N. (2023). Efforts to Improve Computational Thinking in 

Science Learning Through Canva Application. Report of Biological 

Education, 4(1), 32–46. https://doi.org/10.37150/rebion.v4i1.2010 

Novita, R. (2012). Exploring Primary Student’s Problem-Solving Ability by Doing 

Tasks Like PISA’s Question. Indonesian Mathematical Society Journal on 

Mathematics Education, 3(2), 133–150. 

Novita, R., & Putra, M. (2016). Using Task Like Pisa’s Problem to Support 

Student’s Creativity in Mathematics. Journal on Mathematics Education, 

7(1), 31–42. 

Nur’aeni, E., & Muharram, M. R. W. (2018). Didactital Design of Mathematics 

Teaching in Primary School. Journal of Physics: Conference Series, 

1013(1), 012144. https://doi.org/10.1088/1742-6596/1013/1/012144 

OECD. (2021). Mathematics Performance (PISA) (indicator). 

https://doi.org/10.1787/04711c74-en 

OECD. (2022). PISA 2022 Mathematics Framework. 



292 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

OECD. (2023). PISA 2022 Results Factsheet Indonesia. OECD. 

Oktiningrum, W., Zulkardi, Z., & Hartono, Y. (2016). Developing PISA-Like 

Mathematics Task with Indonesia Natural and Cultural Heritage as Context 

to Assess Students Mathematical Literacy. Journal on Mathematics 

Education, 7(1), 1–8. https://doi.org/10.22342/jme.7.1.2812.1-8 

Oleksy, A. (2018). Data Science with R: A Step by Step Guide with Visual 

Illustrations & Examples. Independently published. 

Palts, T., & Pedaste, M. (2020). A Model for Developing Computational Thinking 

Skills. Informatics in Education, 19(1), 113–128. 

https://doi.org/10.15388/infedu.2020.06 

Papert, S. (1980). Mindstorms: Children, Computers, and Powerful Ideas. New 

York: Basic Books. 

Papert, S. (1996). An Exploration in the Space of Mathematics Educations. 

International Journal of Computers for Mathematical Learning, 1(1). 

https://doi.org/10.1007/BF00191473 

Piatti, A., Adorni, G., El-Hamamsy, L., Negrini, L., Assaf, D., Gambardella, L., & 

Mondada, F. (2022). The CT-Cube: A Framework for the Design and the 

Assessment of Computational Thinking Activities. Computers in Human 

Behavior Reports, 5, 100166. https://doi.org/10.1016/j.chbr.2021.100166 

Pólya, G. (1945). How to Solve It: A New Aspect of Mathematical Method 

(Expanded Princeton Science Library ed). Princeton: Princeton University 

Press. 

Polya, G. (2015). How to Solve It: A New Aspect of Mathematical Method. New 

Jersey: Princeton university press. 

Prabawanto, S. (2018). The Enhancement of Students’ Mathematical Self-Efficacy 

Through Teaching with Metacognitive Scaffolding Approach. Journal of 

Physics: Conference Series, 1013(1), 012135. IOP Publishing. 

https://doi.org/10.1088/1742-6596/1013/1/012135 

Prabawanto, S., Suryadi, D., Herman, T., Wahyudin, W., & Dasari, D. (2022). 

Implementation of Proleco-DDR to Develop Professional Knowledge of 

Junior High School Mathematics Teachers in West Java. AIP Conference 

Proceedings, 2468(1), 070011. Bandung, Indonesia: AIP Publishing. 

https://doi.org/10.1063/5.0102706 

Prabawanto, S., Suryadi, D., Mulyana, E., Ratnasari, D., & Dewi, F. (2018). 

Didactical Design of Integers: An Elementary School Teachers Creation 

Viewed from Didactical Situation Perspective. Journal of Physics: 

Conference Series, 1040, 012037. Bali, Indonesia: IOP Publishing. 

https://doi.org/10.1088/1742-6596/1040/1/012037 



293 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Ray, B. B., Rogers, R. R. H., & Hocutt, M. M. (2020). Perceptions of Non-STEM 

Discipline Teachers on Coding as a Teaching and Learning Tool: What Are 

the Possibilities? Journal of Digital Learning in Teacher Education, 36(1), 

19–31. https://doi.org/10.1080/21532974.2019.1646170 

Rehmat, A. P., Ehsan, H., & Cardella, M. E. (2020). Instructional Strategies to 

Promote Computational Thinking for Young Learners. Journal of Digital 

Learning in Teacher Education, 36(1), 46–62. 

https://doi.org/10.1080/21532974.2019.1693942 

Reiner, P. B., & Nagel, S. K. (2017). Technologies of the Extended Mind: Defining 

the Issues. Dalam J. Illes (Ed.), Neuroethics: Anticipating the Future (Vol. 

1). Oxford: Oxford University Press. 

https://doi.org/10.1093/oso/9780198786832.003.0006 

Rich, K. M., Binkowski, T. A., Strickland, C., & Franklin, D. (2018). 

Decomposition: A K-8 Computational Thinking Learning Trajectory. 

Proceedings of the 2018 ACM Conference on International Computing 

Education Research, 124–132. Espoo Finland: ACM. 

https://doi.org/10.1145/3230977.3230979 

Rich, K. M., Franklin, D., Strickland, C., Isaacs, A., & Eatinger, D. (2022). A 

Learning Trajectory for Variables Based in Computational Thinking 

Literature: Using Levels of Thinking to Develop Instruction. Computer 

Science Education, 32(2), 213–234. 

https://doi.org/10.1080/08993408.2020.1866938 

Rich, K. M., Strickland, C., Binkowski, T. A., Moran, C., & Franklin, D. (2017). 

K-8 Learning Trajectories Derived from Research Literature: Sequence, 

Repetition, Conditionals. 182–190. 

https://doi.org/10.1145/3105726.3106166 

Rich, K. M., Strickland, C., Binkowski, T. A., Moran, C., & Franklin, D. (2018). 

K-8 Learning Trajectories Derived from Research Literature: Sequence, 

Repetition, Conditionals. ACM Inroads, 9(1), 46–55. 

https://doi.org/10.1145/3183508 

Rich, K. M., Yadav, A., & Schwarz, C. V. (2019). Computational Thinking, 

Mathematics, and Science: Elementary Teachers’ Perspectives on 

Integration. Journal of Technology and Teacher Education, 27(2), 165–205. 

Risnanosanti, R., Prasetyo, A. A., & Syofiana, M. (2023). Hypothetical Learning 

Trajectory Penalaran Matematis pada Materi Statistika SMP. Indiktika : 

Jurnal Inovasi Pendidikan Matematika, 5(2), 201–210. 

https://doi.org/10.31851/indiktika.v5i2.11743 



294 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Roblek, V., Meško, M., Bach, M. P., Thorpe, O., & Šprajc, P. (2020). The 

Interaction between Internet, Sustainable Development, and Emergence of 

Society 5.0. Data, 5(3), 80. https://doi.org/10.3390/data5030080 

Rodríguez-Martínez, J. A., González-Calero, J. A., & Sáez-López, J. M. (2020). 

Computational Thinking and Mathematics Using Scratch: An Experiment 

with Sixth-Grade Students. Interactive Learning Environments, 28(3), 316–

327. https://doi.org/10.1080/10494820.2019.1612448 

Roig-Vila, R., & Moreno-Isac, V. (2020). Computational Thinking in Education: 

Bibliometric and Thematic Analysis. Revista de Educación a Distancia 

(RED), 20(63), 1–24. https://doi.org/10.6018/red.402621 

Román-González, M., Moreno-León, J., & Robles, G. (2019). Combining 

Assessment Tools for a Comprehensive Evaluation of Computational 

Thinking Interventions. Dalam Computational Thinking Education (hlm. 

79–98). Singapore: Springer Singapore. https://doi.org/10.1007/978-981-

13-6528-7_6 

Román-González, M., Pérez-González, J.-C., & Jiménez-Fernández, C. (2017). 

Which Cognitive Abilities Underlie Computational Thinking? Criterion 

Validity of the Computational Thinking Test. Computers in Human 

Behavior, 72, 678–691. https://doi.org/10.1016/j.chb.2016.08.047 

Rose, S. P., Habgood, M. P. J., & Jay, T. (2019). Using Pirate Plunder to Develop 

Children’s Abstraction Skills in Scratch. Extended Abstracts of the 2019 

CHI Conference on Human Factors in Computing Systems, 1–6. Glasgow 

Scotland Uk: ACM. https://doi.org/10.1145/3290607.3312871 

Rottenhofer, M., Kuka, L., Leitner, S., & Sabitzer, S. (2022). Using Computational 

Thinking to Facilitate Language Learning: A Survey of Students’ Strategy 

Use in Austrian Secondary Schools. IAFOR Journal of Education, 10(2), 

51–70. https://doi.org/10.22492/ije.10.2.03 

Rudi, R., Suryadi, D., & Rosjanuardi, R. (2020). Teachers’ Perception as a Crucial 

Component in the Design of Didactical Design Research-Based Teacher 

Professional Learning Community in Indonesia. European Online Journal 

of Natural and Social Sciences, 9(3), 13. 

Ruthven, K. (2012). The Didactical Tetrahedron as a Heuristic for Analysing the 

Incorporation of Digital Technologies into Classroom Practice in Support 

of Investigative Approaches to Teaching Mathematics. ZDM, 44(5), 627–

640. https://doi.org/10.1007/s11858-011-0376-8 

Ruthven, K., Laborde, C., Leach, J., & Tiberghien, A. (2009). Design Tools in 

Didactical Research: Instrumenting the Epistemological and Cognitive 

Aspects of the Design of Teaching Sequences. Educational Researcher, 

38(5), 329–342. https://doi.org/10.3102/0013189X09338513 



295 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Sáez-López, J.-M., Sevillano-García, M.-L., & Vazquez-Cano, E. (2019). The 

Effect of Programming on Primary School Students’ Mathematical and 

Scientific Understanding: Educational Use of Mbot. Educational 

Technology Research and Development, 67(6), 1405–1425. 

https://doi.org/10.1007/s11423-019-09648-5 

Sands, P., Yadav, A., & Good, J. (2018). Computational Thinking in K-12: In-

service Teacher Perceptions of Computational Thinking. Dalam M. S. 

Khine (Ed.), Computational Thinking in the STEM Disciplines (hlm. 151–

164). Cham: Springer International Publishing. https://doi.org/10.1007/978-

3-319-93566-9_8 

Sari, Y. (2017). Logika Algoritma, Pseudocode, Flowchart, dan C++. Perahu Litera. 

Schalkoff, R. J. (2008). Pattern Recognition. Dalam B. Wah (Ed.), Wiley 

Encyclopedia of Computer Science and Engineering (hlm. 1–17). Hoboken, 

NJ, USA: John Wiley & Sons, Inc. 

https://doi.org/10.1002/9780470050118.ecse302 

Schmuller, J. (2017). Statistical Analysis with R. Hoboken: John Wiley & Sons. 

Schoenfeld, A. H. (2012). Problematizing the Didactic Triangle. ZDM, 44(5), 587–

599. https://doi.org/10.1007/s11858-012-0395-0 

Schreyer-Bennethum, L., & Albright, L. (2011). Evaluating the Incorporation of 

Technology and Application Projects in the Higher Education Mathematics 

Classroom. International Journal of Mathematical Education in Science 

and Technology, 42(1), 53–63. 

https://doi.org/10.1080/0020739X.2010.510216 

Schwab, K. (2017). The Fourth Industrial Revolution. New York: Crown Business. 

Selby, C., & Woollard, J. (2014). Computational Thinking: The Developing 

Definition. 1–6. Georgia: ACM. 

Shell, D. F., & Soh, L.-K. (2013). Profiles of Motivated Self-Regulation in College 

Computer Science Courses: Differences in Major versus Required Non-

Major Courses. Journal of Science Education and Technology, 22(6), 899–

913. https://doi.org/10.1007/s10956-013-9437-9 

Shin, N., Sutherland, L. M., Norris, C. A., & Soloway, E. (2012). Effects of Game 

Technology on Elementary Student Learning in Mathematics. British 

Journal of Educational Technology, 43(4), 540–560. 

https://doi.org/10.1111/j.1467-8535.2011.01197.x 

Shute, V. J., Sun, C., & Asbell-Clarke, J. (2017). Demystifying Computational 

Thinking. Educational Research Review, 22, 142–158. 

https://doi.org/10.1016/j.edurev.2017.09.003 



296 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Silvia, R. D., Pramasdyahsari, A. S., & Nizaruddin, N. (2023). Analisis 

Kemampuan Computational Thinking Siswa pada Materi Aljabar Ditinjau 

dari Pemecahan Masalah Matematis. Prismatika: Jurnal Pendidikan dan 

Riset Matematika, 5(2), 176–190. 

https://doi.org/10.33503/prismatika.v5i2.2659 

Simon, M. A. (1995). Reconstructing Mathematics Pedagogy from a Constructivist 

Perspective. Journal for Research in Mathematics Education, 26(2), 114–

145. https://doi.org/10.5951/jresematheduc.26.2.0114 

Simon, M. A. (2020). Hypothetical Learning Trajectories in Mathematics 

Education. Dalam S. Lerman (Ed.), Encyclopedia of Mathematics 

Education. Cham: Springer International Publishing. 

https://doi.org/10.1007/978-3-030-15789-0 

Simon, M. A., Placa, N., Kara, M., & Avitzur, A. (2018). Empirically-Based 

Hypothetical Learning Trajectories for Fraction Concepts: Products of the 

Learning Through Activity Research Program. The Journal of 

Mathematical Behavior, 52, 188–200. 

https://doi.org/10.1016/j.jmathb.2018.03.003 

Simon, M. A., & Tzur, R. (2004). Explicating the Role of Mathematical Tasks in 

Conceptual Learning: An Elaboration of the Hypothetical Learning 

Trajectory. Mathematical Thinking and Learning, 6(2), 91–104. 

https://doi.org/10.1207/s15327833mtl0602_2 

Sinclair, N. (2018). Time, Immersion and Articulation: Digital Technology for 

Early Childhood Mathematics. Dalam I. Elia, J. Mulligan, A. Anderson, A. 

Baccaglini-Frank, & C. Benz (Ed.), Contemporary Research and 

Perspectives on Early Childhood Mathematics Education (hlm. 205–221). 

Cham: Springer International Publishing. https://doi.org/10.1007/978-3-

319-73432-3_11 

Smith, J. A., Flowers, P., & Larkin, M. (2022). Interpretative Phenomenological 

Analysis: Theory, Method and Research (2nd edition). London; Thousand 

Oaks, California: SAGE. 

Sneider, C., Stephenson, C., Schafer, B., & Flick, L. (2014). Computational 

Thinking in High School Science Classrooms. The Science Teacher, 

081(05). https://doi.org/10.2505/4/tst14_081_05_53 

So, H.-J., Jong, M. S.-Y., & Liu, C.-C. (2020). Computational Thinking Education 

in the Asian Pacific Region. The Asia-Pacific Education Researcher, 29(1), 

1–8. https://doi.org/10.1007/s40299-019-00494-w 

Sousa, J. R. de, Gusmão, T. C. R. S., Font, V., & Lando, J. C. (2020). Task 

(Re)Design to Enhance the Didactic-Mathematical Knowledge of Teachers. 

Acta Scientiae, 22(4), 98–120. https://doi.org/10.17648/acta.scientiae.5711 



297 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Spatz, C. (2011). Basic Statistics: Tales of Distributions (10th ed). Belmont: 

Wadsworth. 

Spiegel, M. R., & Stephens, L. J. (2018). Schaum’s Outlines Statistics (Sixth 

edition). New York: McGraw-Hill. 

Sriraman, B., & English, L. D. (Ed.). (2010). Theories of Mathematics Education: 

Seeking New Frontiers. New York: Springer. 

Stacey, K. (2011). The PISA View of Mathematical Literacy in Indonesia. 

Indonesian Mathematical Society Journal on Mathematics Education, 2(2), 

95–126. 

Steffe, L. P. (2004). On the Construction of Learning Trajectories of Children: The 

Case of Commensurate Fractions. Mathematical Thinking and Learning, 

6(2), 129–162. https://doi.org/10.1207/s15327833mtl0602_4 

Suddick, K. M., Cross, V., Vuoskoski, P., Galvin, K. T., & Stew, G. (2020). The 

Work of Hermeneutic Phenomenology. International Journal of Qualitative 

Methods, 19, 1609406920947600. 

https://doi.org/10.1177/1609406920947600 

Sun, L., Hu, L., Yang, W., Zhou, D., & Wang, X. (2021). STEM Learning Attitude 

Predicts Computational Thinking Skills Among Primary School Students. 

Journal of Computer Assisted Learning, 37(2), 346–358. 

https://doi.org/10.1111/jcal.12493 

Sun, L., & Liu, J. (2023). Effects of Gamified Python Programming on Primary 

School Students’ Computational Thinking Skills: A Differential Analysis of 

Gender. Journal of Educational Computing Research, 

07356331231225269. https://doi.org/10.1177/07356331231225269 

Sung, W., Ahn, J., & Black, J. B. (2017). Introducing Computational Thinking to 

Young Learners: Practicing Computational Perspectives Through 

Embodiment in Mathematics Education. Technology, Knowledge and 

Learning, 22(3). https://doi.org/10.1007/s10758-017-9328-x 

Suryadi, D. (2010a). Metapedadidaktik dan Didactical Design Research (DDR): 

Sintesis Hasil Pemikiran Berdasarkan Lesson Study Teori, Paradigma, 

Prinsip, dan Pendekatan Pembelajaran MIPA dalam Konteks Indonesia. 

Bandung: FMIPA UPI. 

Suryadi, D. (2010b). Penelitian Pembelajaran Matematika Untuk Pembentukan 

Karakter Bangsa. Prosiding Seminar Nasional Matematika dan Pendidikan 

Matematika UNY, 1–14. Yogyakarta: Universitas Negeri Yogyakarta. 

Suryadi, D. (2011). Didactical Design Research (DDR) dalam Pengembangan 

Pembelajaran Matematika. Strengthening Research Collaboration on 

Education, 1–12. Bandung: Universitas Pendidikan Indonesia. 



298 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Suryadi, D. (2013). Didactical Design Research (DDR) to Improve the Teaching of 

Mathematics. Far East Journal of Mathematical Education, 10(1), 91–107. 

Suryadi, D. (2018). Ontologi dan Epistemologi dalam Penelitian Desain Didaktis 

(DDR). Bandung: FMIPA UPI. 

Suryadi, D. (2019a). Landasan Filosofis Penelitian Desain Didaktis (DDR). 

Bandung: Gapura Press. 

Suryadi, D. (Ed.). (2019b). Monograf 2 Didactical Design Research (DDR). 

Bandung: Gapura Press. 

Suryadi, D. (2019c). Penelitian Desain Didaktis (DDR) dan Implementasinya. 

Bandung: Gapura Press. 

Suryadi, D., Mulyana, E., Suratno, T., Dewi, D. A. K. D., & Maudy, S. Y. (Ed.). 

(2016). Monograf Didactical Design Research (DDR). Bandung: Rizky 

Press. 

Swaid, S. I. (2015). Bringing Computational Thinking to STEM Education. 

Procedia Manufacturing, 3. https://doi.org/10.1016/j.promfg.2015.07.761 

Tall, D. (1986). Using the Computer as an Environment for Building and Testing 

Mathematical Concepts: A Tribute to Richard Skemp. Papers in Honour of 

Richard Skemp, 17. 

Tamborg, A. L., Elicer, R., & Spikol, D. (2022). Programming and Computational 

Thinking in Mathematics Education: An Integration Towards AI 

Awareness. KI - Kunstliche Intelligenz. https://doi.org/10.1007/s13218-

021-00753-3 

Tang, X., Yin, Y., Lin, Q., Hadad, R., & Zhai, X. (2020). Assessing Computational 

Thinking: A Systematic Review of Empirical Studies. Computers & 

Education, 148, 103798. https://doi.org/10.1016/j.compedu.2019.103798 

Tankiz, E., & Atman Uslu, N. (2023). Preparing Pre-Service Teachers for 

Computational Thinking Skills and its Teaching: A Convergent Mixed-

Method Study. Technology, Knowledge and Learning, 28, 1515–1537. 

https://doi.org/10.1007/s10758-022-09593-y 

Tattar, P., Ramaiah, S., & Manjunath, B. G. (2016). A Course in Statistics with R. 

Chichester, West Sussex, United Kingdom: John Wiley & Sons, Inc. 

Tchoshanov, M. (2013). Engineering of Learning: Conceptualizing e-Didactics (S. 

Knyazeva, Ed.). Moscow: UNESCO Institute for Information Technologies 

in Education. 

Tekdal, M. (2021). Trends and Development in Research on Computational 

Thinking. Education and Information Technologies, 26(5), 6499–6529. 

https://doi.org/10.1007/s10639-021-10617-w 



299 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Verbruggen, S., Depaepe, F., & Torbeyns, J. (2021). Effectiveness of Educational 

Technology in Early Mathematics Education: A Systematic Literature 

Review. International Journal of Child-Computer Interaction, 27, 100220. 

https://doi.org/10.1016/j.ijcci.2020.100220 

Verzani, J. (2005). Using R for Introductory Statistics. Boca Raton: Chapman & 

Hall/CRC. https://doi.org/0.1201/b17070 

Verzani, J. (2012). Getting Started with RStudio. Sebastopol, Calif.: O’Reilly. 

Voogt, J., Fisser, P., Good, J., Mishra, P., & Yadav, A. (2015). Computational 

Thinking in Compulsory Education: Towards an Agenda for Research and 

Practice. Education and Information Technologies, 20(4), 715–728. 

https://doi.org/10.1007/s10639-015-9412-6 

Walpole, R. E., Myers, R. H., Myers, S. L., & Ye, K. (Ed.). (2017). Probability & 

Statistics for Engineers & Scientists (Ninth edition). Boston: Pearson. 

Wang, F., Kinzie, M. B., McGuire, P., & Pan, E. (2010). Applying Technology to 

Inquiry-Based Learning in Early Childhood Education. Early Childhood 

Education Journal, 37(5), 381–389. https://doi.org/10.1007/s10643-009-

0364-6 

Wang, J., Zhang, Y., Hung, C.-Y., Wang, Q., & Zheng, Y. (2022). Exploring the 

Characteristics of an Optimal Design of Non-Programming Plugged 

Learning for Developing Primary School Students’ Computational 

Thinking in Mathematics. Educational Technology Research and 

Development, 70(3), 849–880. https://doi.org/10.1007/s11423-022-10093-

0 

Wei, X., Lin, L., Meng, N., Tan, W., Kong, S.-C., & Kinshuk. (2021). The 

Effectiveness of Partial Pair Programming on Elementary School Students’ 

Computational Thinking Skills and Self-Efficacy. Computers and 

Education, 160. (rayyan-1010233505). 

https://doi.org/10.1016/j.compedu.2020.104023 

Weintrop, D., Beheshti, E., Horn, M., Orton, K., Jona, K., Trouille, L., & Wilensky, 

U. (2015). Defining Computational Thinking for Mathematics and Science 

Classrooms. Journal of Science Education and Technology, 25(1), 127–147. 

https://doi.org/10.1007/s10956-015-9581-5 

Weintrop, D., & Wilensky, U. (2015). Using Commutative Assessments to 

Compare Conceptual Understanding in Blocks-Based and Text-Based 

Programs. ICER, 15, 101–110. 

Werner, L., Denner, J., Campe, S., & Kawamoto, D. C. (2012). The Fairy 

Performance Assessment: Measuring Computational Thinking in Middle 

School. SIGCSE’12 - Proceedings of the 43rd ACM Technical Symposium 



300 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

on Computer Science Education, 215–220. 

https://doi.org/10.1145/2157136.2157200 

Wickham, H., & Grolemund, G. (2016). R for Data Science: Import, Tidy, 

Transform, Visualize, and Model Data (First edition). Sebastopol, CA: 

O’Reilly. https://doi.org/10.1145/3138860.3138865 

Wiedemann, K., Chao, J., Galluzzo, B., & Simoneau, E. (2020). Mathematical 

Modeling with R: Embedding Computational Thinking into High School 

Math Classes. ACM Inroads, 11(1), 33–42. https://doi.org/10.1145/3380956 

Wilkerson, M. H., D’Angelo, C. M., & Litts, B. K. (2020). Stories from the Field: 

Locating and Cultivating Computational Thinking in Spaces of Learning. 

Interactive Learning Environments, 28(3), 264–271. 

https://doi.org/10.1080/10494820.2020.1711326 

Wing, J. M. (2006). Computational Thinking. Communications of the ACM, 49(3), 

33–35. https://doi.org/10.1145/1118178.1118215 

Wing, J. M. (2008). Computational Thinking and Thinking About Computing. 

Philosophical Transactions of the Royal Society A: Mathematical, Physical 

and Engineering Sciences, 366(1881), 3717–3725. 

https://doi.org/10.1098/rsta.2008.0118 

Wing, J. M. (2011). Research Notebook: Computational Thinking—What and 

Why? Thelink, 1–8. 

Wing, J. M. (2017). Computational Thinking’s Influence on Research and 

Education for All. Italian Journal of Educational Technology, 25(2), 7–14. 

https://doi.org/10.17471/2499-4324/922 

Woods, M., Paulus, T., Atkins, D. P., & Macklin, R. (2016). Advancing Qualitative 

Research Using Qualitative Data Analysis Software (QDAS)? Reviewing 

Potential Versus Practice in Published Studies Using Atlas.ti and Nvivo, 

1994–2013. Social Science Computer Review, 34(5), 597–617. Scopus. 

https://doi.org/10.1177/0894439315596311 

Wulandari, N. F. (2018). Mathematics Skill of Fifteen Years Old Students in 

Yogyakarta in Solving Problems Like PISA. Journal on Mathematics 

Education, 9(1), 129–144. 

Xu, M., David, J. M., & Kim, S. H. (2018). The Fourth Industrial Revolution: 

Opportunities and Challenges. International Journal of Financial Research, 

9(2), 90. https://doi.org/10.5430/ijfr.v9n2p90 

Xue, C., & Liu, Y. (2021). The Analysis of Research Hotspots and Frontiers of 

Computational Thinking Based on CiteSpace. Open Journal of Social 

Sciences, 09(09). https://doi.org/10.4236/jss.2021.99001 



301 

Edi Irawan, 2024 
KETERAMPILAN COMPUTATIONAL THINKING MAHASISWA MELALUI PENERAPAN DESAIN 
DIDAKTIS DENGAN MEMANFAATKAN PERANGKAT LUNAK-R PADA MATA KULIAH STATISTIKA 
Universitas Pendidikan Indonesia  |  repository.upi.edu  |  perpustakaan.upi.edu 

Yadav, A., Gretter, S., Hambrusch, S., & Sands, P. (2016). Expanding Computer 

Science Education in Schools: Understanding Teacher Experiences and 

Challenges. Computer Science Education, 26(4), 235–254. 

https://doi.org/10.1080/08993408.2016.1257418 

Yadav, A., Mayfield, C., Zhou, N., Hambrusch, S., & Korb, J. T. (2014). 

Computational Thinking in Elementary and Secondary Teacher Education. 

ACM Transactions on Computing Education (TOCE), 14(1), 1–16. 

Yang, W., Ng, D. T. K., & Su, J. (2023). The Impact of Story-Inspired 

Programming on Preschool Children’s Computational Thinking: A Multi-

Group Experiment. Thinking Skills and Creativity, 47. (rayyan-

1010233460). https://doi.org/10.1016/j.tsc.2022.101218 

Ye, H., Liang, B., Ng, O.-L., & Chai, C. S. (2023). Integration of Computational 

Thinking in K-12 Mathematics Education: A Systematic Review on CT-

Based Mathematics Instruction and Student Learning. International Journal 

of STEM Education, 10(3), 1–26. https://doi.org/10.1186/s40594-023-

00396-w 

Zha, S., Jin, Y., Moore, P., & Gaston, J. (2020). A Cross-Institutional Investigation 

of a Flipped Module on Preservice Teachers’ Interest in Teaching 

Computational Thinking. Journal of Digital Learning in Teacher 

Education, 36(1), 32–45. https://doi.org/10.1080/21532974.2019.1693941 

Zulkardi, Z., & Kohar, A. W. (2018). Designing PISA-Like Mathematics Tasks In 

Indonesia: Experiences and Challenges. Journal of Physics: Conference 

Series, 947, 012015. https://doi.org/10.1088/1742-6596/947/1/012015 

Zulkardi, Z., Meryansumayeka, M., Putri, R. I. I., Alwi, Z., Nusantara, D. S., 

Ambarita, S. M., … Puspitasari, L. (2020). How Students Work with PISA-

Like Mathematical Tasks Using Covid-19 Context. Journal on Mathematics 

Education, 11(3), 405–416. https://doi.org/10.22342/jme.11.3.12915.405-

416 

Zumel, N., & Mount, J. (2014). Practical Data Science with R. New York: Manning 

Publications Co. 

Zur-Bargury, I., Pârv, B., & Lanzberg, D. (2013). A Nationwide Exam as a Tool 

for Improving a New Curriculum. Proceedings of the 18th ACM Conference 

on Innovation and Technology in Computer Science Education - ITiCSE 

’13, 267. Canterbury, England, UK: ACM Press. 

https://doi.org/10.1145/2462476.2462479 

 


