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ABSTRAK 

 

Penelitian ini bertujuan untuk menghasilkan ensiklopedia digital mamalia berbasis 

Citizen Science Project (CSP) untuk meningkatkan literasi spesies, memfasilitasi 

keterampilan komunikasi dan kolaborasi. Penelitian ini menggunakan mixed 

methods dengan the exploratory sequential design yang diimplementasikan disalah 

satu satu perguruan tinggi swasta di Bandung. Mahasiswa yang terlibat sebagai 

subjek penelitian adalah mahasiswa pendidikan Biologi sebanyak 30 mahasiswa. 

Hasil penelitian menunjukkan bahwa: 1) Karakteristik ensiklopedia digital mamalia 

berbasis CSP memungkinkan mahasiswa berkontribusi secara langsung dalam 

pengumpulan dan pelaporan data spesies mamalia, berbasis web dan mobile,  

dikembangkan menggunakan bahasa pemrograman PHP dan basis data MySQL; 2) 

Ensiklopedia digital mamalia berbasis CSP meningkatkan literasi spesies, dengan 

nilai N-Gain yang diperoleh berada dalam kategori sedang; 3) Ensiklopedia digital 

mamalia berbasis CSP mampu memfasilitasi keterampilan komunikasi baik lisan 

maupun tulisan melalui kegiatan pengamatan dan diskusi; 4) Ensiklopedia digital 

mamalia berbasis CSP mampu memfasilitasi keterampilan kolaborasi, dengan hasil 

analisis menunjukkan bahwa 90% mahasiswa memiliki keterampilan kolaborasi 

yang kuat dan 10% menunjukkan keterampilan kolaborasi yang berkembang; 5) 

Respons positif mahasiswa terhadap ensiklopedia digital mamalia berbasis CSP 

yang mencakup aspek kebahasaan, penampilan, teknis, dan materi. Hasil tersebut 

menunjukkan bahwa ensiklopedia digital mamalia berbasis CSP memiliki potensi 

baik untuk digunakan dalam perkuliahan zoologi vertebrata. Selain itu, untuk 

penelitian lebih lanjut dapat dikembangkan ke kelas vertebrata lain dengan tetap 

mendukung keterampilan komunikasi dan kolaborasi mahasiswa, serta 

memanfaatkan teknologi untuk pembelajaran yang fleksibel dan partisipatif. 

 

 

Kata kunci: citizen science project, ensiklopedia digital, keterampilan komunikasi,  

  keterampilan kolaborasi, literasi spesies 
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ABSTRACT 

 

This study aims to produce a digital encyclopedia of mammals based on Citizen 

Science Project (CSP) to improve species literacy, facilitate communication and 

collaboration skills. This study uses mixed methods with the exploratory 

sequential design implemented in one of the private universities in Bandung. 

Students involved as research subjects were 30 Biology education students. The 

results of the study indicate that: 1) The characteristics of the CSP-based digital 

encyclopedia of mammals allow students to contribute directly in collecting and 

reporting mammal species data, web-based and mobile, developed using the PHP 

programming language and MySQL database; 2) The CSP-based digital 

encyclopedia of mammals improves species literacy, with the N-Gain value 

obtained being in the medium category; 3) The CSP-based digital encyclopedia of 

mammals is able to facilitate both oral and written communication skills through 

observation and discussion activities; 4) The CSP-based digital encyclopedia of 

mammals is able to facilitate collaboration skills, with the analysis results showing 

that 90% of students have strong collaboration skills and 10% show developing 

collaboration skills; 5) Students responded positively to the CSP-based digital 

mammal encyclopedia, which covers linguistic, presentation, technical, and 

material aspects. These results indicate that the CSP-based digital mammal 

encyclopedia has good potential for use in vertebrate zoology lectures. 

Furthermore, further research can be developed into other vertebrate classes while 

still supporting students' communication and collaboration skills, and utilizing 

technology for flexible and participatory learning. 

 

 

Keywords: citizen science project, digital encyclopedia, communication skills,  

  collaboration skills, species literacy 
 



 
 

DAFTAR ISI 
 

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

LEMBAR PENGESAHAN ........................................................................................... ii 
KATA PENGANTAR ................................................................................................... iii 

UCAPAN TERIMA KASIH ......................................................................................... iv 

ABSTRAK ..................................................................................................................... vi 

DAFTAR ISI ................................................................................................................. vii 
DAFTAR TABEL ......................................................................................................... xiv 

DAFTAR GAMBAR ..................................................................................................... xvi 
DAFTAR LAMPIRAN ................................................................................................. xviii 

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

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

1.2 Rumusan Masalah ................................................................................................... 15 

1.3 Tujuan Penelitian .................................................................................................... 15 

1.4 Manfaat Penelitian .................................................................................................. 16 

 1.4.1 Manfaat Teoritis ............................................................................................ 16 

 1.4.2 Manfaat Praktis ............................................................................................. 17 

1.5 Definisi Operasional penelitian ............................................................................... 17 

1.6 Sistematika Penulisan Disertasi ............................................................................... 20 

BAB II TINJAUAN PUSTAKA ................................................................................... 22 

2.1 Ensiklopedia Digital ....................................................................................................... 22 

2.2 Integrasi Teknologi dalam Pembelajaran ................................................................. 31 

2.3 Citizen Science Project (CSP) ................................................................................. 34 

2.4 Literasi Spesies ....................................................................................................... 40 

2.5 Keterampilan Komunikasi ....................................................................................... 44 

2.6 Keterampilan Kolaborasi ......................................................................................... 48 

2.7 Teori Belajar yang melandasi Pengembangan Ensiklopedia Digital Mamalia 

Berbasis CSP ......................................................................................................... 52 

BAB III METODOLOGI PENELITIAN ..................................................................... 55 

3.1 Paradigma Penelitian ............................................................................................... 51 

3.2 Metode dan Desain Penelitian ................................................................................. 59 

3.3 Prosedur Penelitian ................................................................................................. 61 



 
 

 
 

 3.3.1 Tahapan studi Pendahuluan Fase 1 (Qual) ..................................................... 61 

          3.3.1.1 Analisis Dokumen ............................................................................. 61 

          3.3.1.2 Observasi ........................................................................................... 66 

          3.3.1.3 Wawancara ........................................................................................ 67 

          3.3.1.4 Profil Mahasiswa Terhadap Penggunaan Media Pembelajaran ........... 69 

          3.3.1.5 Profil Mahasiswa Terhadap Citizen Science Project (CSP) ................ 70 

 3.3.2 Tahapan Pengembangan ................................................................................ 71 

3.3.2.1 Pengembangan Ensiklopedia Digital Mamalia Berbasis CSP dan 
Instrumen Penelitian .......................................................................................... 75 

 3.3.3 Tahapan Implementasi (Fase 2 – Quan) ......................................................... 81 

3.4 Lokasi dan Subjek Penelitian .................................................................................. 92 

3.5 Instrumen Penelitian ............................................................................................... 93 

 3.5.1 Instrumen Tes Literasi Spesies ...................................................................... 93 

 3.5.2 Literasi Spesies Dimensi Proses .................................................................... 99 

 3.5.3 Literasi Spesies Dimensi Konteks .................................................................. 101 

 3.5.4 Literasi Spesies Dimensi Sikap ...................................................................... 103 

3.6 Keterampilan Komunikasi Mahasiswa .................................................................... 105 

3.7 Keterampilan Kolaborasi Mahasiswa ...................................................................... 107 

3.8 Respons Mahasiswa ................................................................................................ 108 

3.9 Teknik Analisis Data ............................................................................................... 110 

3.9.1 Analisis Data Kualitatif ............................................................................... 110 

3.9.2 Analisis Data Kuantitatif ............................................................................. 110 

BAB IV HASIL PENELITIAN .................................................................................... 118 

4.1 Karakteristik Ensiklopedia Digital Mamalia berbasis CSP ....................................... 118 

4.2 Literasi Spesies ....................................................................................................... 119 

4.2.1 Capaian Literasi Spesies Dimensi Konten ................................................... 119 

4.2.2 Capaian Literasi Spesies Dimensi Proses ..................................................... 123 

4.2.3 Capaian Literasi Spesies Dimensi Konteks .................................................. 128 

4.2.4 Capaian Literasi Spesies Dimensi Sikap ...................................................... 137 

4.3 Keterampilan Komunikasi ....................................................................................... 139 

4.3.1 Keterampilan Komunikasi Lisan ................................................................. 140 

4.3.2 Keterampilan Komunikasi Tulisan .............................................................. 142 



4.4 Keterampilan Kolaborasi Mahasiswa ...................................................................... 147 

4.5 Respons Mahasiswa ................................................................................................ 150 

BAB V PEMBAHASAN................................................................................................ 157 

5.1 Karakteristik Ensiklopedia Digital Mamalia berbasis CSP ....................................... 157 

5.1.1 Tahapan Pengembangan Ensiklopedia Digital Mamalia Berbasis CSP ........ 165 

5.2 Literasi Spesies ....................................................................................................... 171 

5.2.1 Capaian Literasi Spesies Dimensi Konten ................................................... 171 

5.2.2 Capaian Literasi Spesies Dimensi Proses ..................................................... 179 

5.2.3 Capaian Literasi Spesies Dimensi Konteks .................................................. 182 

5.2.4 Capaian Literasi Spesies Dimensi Sikap ...................................................... 186 

5.3 Keterampilan Komunikasi ....................................................................................... 188 

5.3.1 Keterampilan Komunikasi Lisan Kelompok ................................................ 188 

5.3.2 Keterampilan Komunikasi Tulisan .............................................................. 195 

5.4 Keterampilan Kolaborasi ......................................................................................... 201 

5.4 Respons Mahasiswa ................................................................................................ 206 

BAB VI SIMPULAN, IMPLIKASI DAN REKOMENDASI ...................................... 213 

5.1 Simpulan ................................................................................................................. 213 

5.2 Implikasi ................................................................................................................. 215 

5.2 Rekomendasi .......................................................................................................... 215 

DAFTAR PUSTAKA .................................................................................................... 217 



xi 

 

DAFTAR TABEL 
 

Tabel 2.1 Perbandingan ensiklopedia konvensional dan ensiklopedia digital .................. 23 

Tabel 3.1 Hasil Analisis Dokumen Kurikulum ................................................................... 58 

Tabel 3.2 Storyboard ensiklopedia digital mamalia berbasis CSP .................................... 71 

Tabel 3.3 Hasil validasi terhadap konten ensiklopedia digital mamalia berbasis CSP .... 66 

Tabel 3.3 Hasil validasi terhadap konten ensiklopedia digital mamalia berbasis CSP .... 66 

Tabel 3.4 Hasil validasi terhadap Lembar Kerja Mahasiswa (LKM) ................................ 66 

Tabel 3.5 Tahapan Pelaksanaan Kegiatan ........................................................................... 68 

Tabel 3.6 Instrumen Penelitian ............................................................................................. 62 

Tabel 3.7 Sebaran Indikator Literasi Spesies Dimensi konten ........................................... 64 

Tabel 3.8 Contoh Tes Literasi Spesies Dimensi Konten .................................................... 75 

Tabel 3.9 Saran Perbaikan Validator Terhadap Soal Item Literasi Spesies Dimensi 

Konten ............................................................................................................................ 77 

Tabel 3.10 Hasil Uji Validitas, Daya Pembeda, dan Tingkat Kesulitan Soal Literasi 

Spesies Dimensi Konten ................................................................................................ 78 

Tabel 3.11 Indikator Literasi Spesies Dimensi Proses ....................................................... 79 

Tabel 3.12 Contoh Tes Literasi Spesies Dimensi Proses ................................................... 79 

Tabel 3.13 Saran Perbaikan Validator Terhadap Soal Item Literasi Spesies Dimensi 

Proses .............................................................................................................................. 80 

Tabel 3.14 Hasil Uji Validitas, Daya Pembeda, dan Tingkat Kesulitan Soal Literasi 

Spesies Dimensi Proses ................................................................................................. 81 

Tabel 3.15 Literasi Spesies Dimensi Konteks ..................................................................... 81 

Tabel 3.16 Contoh pertanyaan pada tes dimensi konteks ................................................... 82 

Tabel 3.17 Saran Perbaikan Validator Terhadap Soal Item Literasi Spesies Dimensi 

Konteks ........................................................................................................................... 83 

Tabel 3.18 Hasil Uji Validasi, Daya Pembeda dan Tingkat Kesulitan Soal Literasi 

Spesies Dimensi Konteks .............................................................................................. 83 

Tabel 3.19 Indikator Literasi Spesies Dimensi Sikap ......................................................... 84 

Tabel 3.20 Instrumen Literasi Spesies Dimensi Sikap ....................................................... 84 

Tabel 3.21 Saran Perbaikan Validator Terhadap Soal Item Literasi Spesies Dimensi 

Sikap ............................................................................................................................... 86 



xii 
 

 
 

Tabel 3.22 Instrumen Keterampilan Komunikasi Lisan  .................................................... 86 

Tabel 3.23 Instrumen Penilaian Poster ................................................................................ 87 

Tabel 3.24 Rubrik Penilaian laporan.................................................................................... 87 

Tabel 3.25 Saran Perbaikan Validator Terhadap Instrumen Keterampilan Komunikasi . 88 

Tabel 3.26 Format Penilaian Keterampilan Kolaborasi Mahasiswa .................................. 88 

Tabel 3.27 Saran Perbaikan Validator Terhadap Instrumen Keterampilan Kolaborasi.... 89 

Tabel 3.28 Respons Mahasiswa ........................................................................................... 89 

Tabel 3.29 Saran Perbaikan Validator Terhadap Kuesioner Respons Mahasiswa ........... 90 

Tabel 3.30 Hasil Uji Validitas dan Reliabilitas Respons Mahasiswa ................................ 90 

Tabel 3.31 Kriteria Reliabilitas Instrumen .......................................................................... 92 

Tabel 3.32 Kategori N-Gain ................................................................................................. 93 

Tabel 3.33 Rubrik Penilaian Keterampilan Komunikasi Lisan Setiap Indikator .............. 94 

Tabel 3.34 Rubrik Penilaian Setiap Kriteria Poster ............................................................ 96 

Tabel 3.35 Rubrik Penilaian laporan.................................................................................... 97 

Tabel 3.36 Rubrik Penilaian Keterampilan Kolaborasi ...................................................... 98 

Tabel 3.37 Skor Penilaian Pernyataan pada Kuesioner ...................................................... 100 

Tabel 4.1 Hasil Uji Statistik Dimensi Konten ..................................................................... 114 

Tabel 4.2 Hasil Nilai Pretest, Posttest, dan N-gain Literasi Spesies Dimensi Konten .... 115 

Tabel 4.3 Kategori peningkatan Nilai N-gain pada Literasi Spesies Dimensi Konten ..... 116 

Tabel 4.4 Data Hasil Uji Statistik Dimensi Proses ............................................................. 118 

Tabel 4.5 Hasil Nilai Pretest, Posttest, dan N-gain Literasi Spesies Dimensi Proses ...... 119 

Tabel 4.6 Kategori peningkatan Nilai N-gain pada Literasi Spesies Dimensi Proses ...... 120 

Tabel 4.7 Data Hasil Uji Statistik Literasi Spesies Dimensi Konteks ............................... 122 

Tabel 4.8 Hasil Nilai Pretest, Posttest, dan N-gain Literasi Spesies Dimensi Konteks ... 123 

Tabel 4.9 Kategori peningkatan Nilai N-gain pada Literasi Spesies Dimensi Konteks ... 124 

Tabel 4.10 Data Hasil Pengamatan Keterampilan Komunikasi Lisan Kelompok ............ 129 

 

 

 

 

 

 

 



xi 

 

DAFTAR GAMBAR 
 

Gambar 1.1 Publikasi Citizen Science Project pada Sepuluh Negara ............................... 8 

Gambar 1.2 Visualisasi Jaringan Kata Kunci Citizen Science Project .............................. 9 

Gambar 1.3 Density Visualization Citizen Science Project ................................................ 10 

Gambar 3.1 Paradigma Penelitian ........................................................................................ 54 

Gambar 3.2 The Exploratory Sequential Design ................................................................ 55 

Gambar 3.3 Desain Penelitian Mixed Methods dengan The Exploratory Sequential 

Design ............................................................................................................................. 56 

Gambar 3.4 Flowchart Pengguna (User)............................................................................... 69 

Gambar 3.5 Site Map Ensiklopedia Digital Mamalia Berbasis CSP ................................. 70 

Gambar 3.6 Registrasi Pengguna ......................................................................................... 74 

Gambar 3.7 Halaman Awal Ensiklopedia ........................................................................... 74 

Gambar 3.8 Halaman Spesies ............................................................................................... 75 

Gambar 3.9 Halaman CSP .................................................................................................... 76 

Gambar 3.10 Halaman FGD ................................................................................................. 76 

Gambar 3.11 Halaman Unggah Data ................................................................................... 77 

Gambar 3.12 Halaman Pengungahan Tugas Kelompok ..................................................... 78 

Gambar 4.1 N-Gain Setiap Indikator Literasi Spesies Dimensi Konten ........................... 123 

Gambar 4.2 N-Gain Setiap Indikator Literasi Spesies Dimensi Proses ............................. 126 

Gambar 4.3 N-Gain pada Konteks Lokal dan Konteks Global .......................................... 131 

Gambar 4.4 Capaian Literasi Spesies Dimensi Konteks Setiap Indikator......................... 132 

Gambar 4.5 Capaian Literasi Spesies Dimensi Sikap Setiap Indikator ............................. 133 

Gambar 4.6 Persentase Setiap Indikator Keterampilan Komunikasi ................................. 136 

Gambar 4.7 Penilaian poster setiap kelompok .................................................................... 137 

Gambar 4.8 Penilaian Poster Setiap Kelompok .................................................................. 138 

Gambar 4.9 Penilaian Laporan Kelompok .......................................................................... 140 

Gambar 4.10 Nilai Keterampilan Kolaborasi Setiap Mahasiswa ....................................... 141 

Gambar 4.11 Keterampilan Kolaborasi yang Muncul ........................................................ 142 

Gambar 4.12 Nilai Rata-rata Aspek Kolaborasi .................................................................. 143 

Gambar 4.13 Respons Mahasiswa Terhadap Aspek Kebahasaan ...................................... 145 

Gambar 4.14 Respons Mahasiswa Terhadap Aspek Penampilan ...................................... 147 



xii 
 

 
 

Gambar 4.15 Respons Mahasiswa Terhadap Aspek Teknis .............................................. 148 

Gambar 4.16 Respons Mahasiswa Terhadap Aspek Materi ............................................... 149 

Gambar 5.1 Karakteristik Desain dan Interaksi pada Pembelajaran Mobile ..................... 154 

Gambar 5.2 Kumpulan Spesies Mamalia ............................................................................ 156 

Gambar 5.3 Spesies Hasil Unggahan Mahasiswa ............................................................... 164 

Gambar 5.4 Hasil Pengunggahan Mahasiswa ..................................................................... 169 

Gambar 5.5 Kegiatan Presentasi Kelompok ........................................................................ 181 

Gambar 5.6 Dokumentasi Pelaksanaan FGD ...................................................................... 182 

Gambar 5.7 Contoh Poster Hasil Karya Kelompok Mahasiswa ........................................ 186 

Gambar 5.8 Penilaian Laporan Kelompok .......................................................................... 189 

Gambar 5.9 Fitur-fitur Ensiklopedia .................................................................................... 197 

Gambar 5.10 Fitur untuk Mengunggah Data Mahasiswa ................................................... 198 

Gambar 5.11 Panduan Penggunaan Ensiklopedia ............................................................... 199 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xv 
 

DAFTAR LAMPIRAN 
 

Lampiran 1. Instrumen Literasi Spesies Dimensi Konten ................................................. 247 

Lampiran 2. Instrumen Literasi Spesies Dimensi Proses ................................................... 269 

Lampiran 3. Instrumen Literasi Spesies Dimensi Konteks ................................................ 277 

Lampiran 4. Instrumen Literasi Spesies Dimensi Sikap .................................................... 286 

Lampiran 5. Instrumen Keterampilan Komunikasi ........................................................... 289 

Lampiran 6. Instrumen Keterampilan Kolaborasi ............................................................. 292 

Lampiran 7. Lembar Kerja Mahasiswa ............................................................................. 296 

Lampiran 8. Lembar Judgement ....................................................................................... 312 

Lampiran 9. Rancangan Program Pembelajaran ............................................................... 314 

Lampiran 10. Analisis Data Literasi Spesies Dimensi Konten .......................................... 325 

Lampiran 11. Analisis Data Literasi Spesies Dimensi Proses ........................................... 329 

Lampiran 12. Analisis Data Literasi Spesies Dimensi Konteks ......................................... 332 

Lampiran 13. Hasil Uji Validitas dan Reliabilitas Respons Mahasiswa ............................ 335 

Lampiran 14. Pengamatan dan Diskusi Mahasiswa .......................................................... 337 

Lampiran 15. Surat keterangan penelitian ........................................................................ 340 

Lampiran 16. Hasil uji Validasi Aiken’s V ....................................................................... 341 

 

 

 

 



217 
 

DAFTAR PUSTAKA 

 

Adachi, C., Tai, J. H., & Dawson, P. (2017). Academics ’ perceptions of the benefits 
and challenges of self and peer assessment in higher education. Assessment & 
Evaluation in Higher Education, 43(2), 294–306. 
https://doi.org/10.1080/02602938.2017.1339775 

 
Aldhebiani, A. Y. (2018). Species concept and speciation. Saudi Journal of 

Biological Sciences, 25(3), 437–440. 
https://doi.org/10.1016/j.sjbs.2017.04.013. 

 
Alenezi, M. (2023). Digital Learning and Digital Institution in Higher 

Education. Education Sciences, 13(1), 88. 
https://doi.org/10.3390/educsci13010088 

 
Alioon, Y., & Delialioğlu, Ö. (2019). The effect of authentic m-learning activities 

on student engagement and motivation. In British Journal of Educational 
Technology (Vol. 50, Issue 2, pp. 655–668). 
https://doi.org/10.1111/bjet.12559 

 
Ambarawati, A. (2021). Urgensi Keterampilan Komunikasi Nonverbal Guru Pada 

Era Society 5.0. Jurnal Darussalam; Jurnal Pendidikan, Komunikasi dan 
Pemikiran Hukum Islam, XII(2), 1–18. 

 
Anazifa, R. D., & Djukri. (2017). Project- based learning and problem- based 

learning: Are they effective to improve student’s thinking skills? Jurnal 
Pendidikan IPA Indonesia, 6 (2), 346–355. 
https://doi.org/10.15294/jpii.v6i2.11100. 

 
Anas, M., & Murti, W. (2021). Zoologi Vertebrata (Taksonomi dan 

Keanekaragaman Vertebrata). In Widina Bhakti Persada Bandung (Vol. 1, 
Issue 3). 

 
Anderson, T. (2019). Challenges and Opportunities for use of Social Media in 

Higher Education. Journal of Learning for Development, 6(1), 6–19. 
 
Andika, M. V., & Yuliana, N. (2023). Meningkatkan Keterampilan Komunikasi Di 

Kalangan Mahasiswa. Triwikrama: Jurnal Ilmu Sosial, 2(5), 64–74. 
 
Aripin, I., Hidayat, T., & Rustaman, N. (2021a). Monitoring Biodivers Kupu-Kupu 

Di Perkebunan Jeruk Limau ( Citrus amblycarpa ) Berbasis Citizen Science. 
6. 

 
Aripin, I., Hidayat, T., & Rustaman, N. (2021b). Pengembangan Program 

Perkuliahan Biologi Konservasi Berbasis Citizen Science Project. Pedagogi 



218 
 

Hayati, 5(1), 1–9. 
 
Aripin, I., Arif Gaffar, A., Rasyid, A., Kurnia Sugandi, M., Yaumul Hikmawati, V., 

Suryaningsih, Y., & Halimatul Mu’minah, I. (2022). Pembekalan 
Keterampilan Riset Berbasis Citizen Science Pada Mahasiswa Pendidikan 
Biologi Universitas Majalengka. BERNAS: Jurnal Pengabdian Kepada 
Masyarakat, 3(4), 856–861. https://doi.org/10.31949/jb.v3i4.3428 

 
Aristeidou, M., Lorke, J., & Ismail, N. (2022). Citizen Science: Schoolteachers’ 

Motivation, Experiences, and Recommendations. International Journal of 
Science and Mathematics Education, 0123456789. 
https://doi.org/10.1007/s10763-022-10340-z 

 
Aryanti, F., & Suhaerah, L. (2019). The effectiveness of a field study on vertebrate 

zoology to improve the mastery of student concept. AIP Conference 
Proceedings, 2120(July). https://doi.org/10.1063/1.5115715 

 
Aryanti, F., Sanjaya, Y., Hidayat, T., & Kusnadi, K. (2024). Perception of 

Prospective Biology Teacher Students on Online Lecture on Vertebrata 
Zoology. International Conference on Mathematics and Science Education, 
2024, 13–21. https://doi.org/10.18502/kss.v9i13.15897. 

 
Aulia, M., & Santoso, B. (2018). Meningkatkan Keterampilan Komunikasi Lisan 

Melalui Metode Storytelling. Manajerial, 3(4), 110–123. 
http://ejournal.upi.edu/index.php/manajerial/. 

 
Aulia, I., Susanti, R., & Rusilowati, A. (2021). Development of Digital 

Encyclopedia Fish Diversity in The Auction of Tuban Fish As A Contextual 
Based Teaching Material Supplement. Journal of Innovative Science 
Education, 10(37), 319–324. 

 
Awidi, I. T., & Paynter, M. (2018). The Impact of a Flipped Classroom Approach 

on Student Llearning experience. Computers & Education, 128, 269–283. 
https://doi.org/https://doi.org/10.1016/j.compedu.2018.09.013 

 
Bala, B. (2020). Significant of Smartphone: An Educational Technology Tool for 

Teaching and Learning. International Journal of Innovative Science and 
Research Technology, 5(5), 1634-1638. 

Bandura, A. (2001). Social Cognitive Theory : An Agentic Perspective. Annu. Rev. 
Psychol, 52, 1–26. 

 
Baú, V., & Calandro, E. (2019). Digital Media and Information Rights. The 

International Encyclopedia of Media Literacy, 1–13. 
https://doi.org/10.1002/9781118978238.ieml0234. 

 
Bela, G., Peltola, T., Young, J. C., Balázs, B., Arpin, I., Pataki, G., Hauck, J., 



219 
 

Kelemen, E., Kopperoinen, L., Van Herzele, A., Keune, H., Hecker, S., 
Suškevičs, M., Roy, H. E., Itkonen, P., Külvik, M., László, M., Basnou, C., 
Pino, J., & Bonn, A. (2016). Learning and the transformative potential of 
citizen science. Conservation Biology : The Journal of the Society for 
Conservation Biology, 30(5), 990–999. https://doi.org/10.1111/cobi.12762 

 
Biggins, D., & Holley, D. (2022). Student Wellbeing and Technostress: Critical 

Learning Design Factors. Journal of Learning Development in Higher 
Education, 25, 1–12. https://doi.org/10.47408/jldhe.vi25.985 

 
Blau, I., Shamir-Inbal, T., & Avdiel, O. (2020). How does the pedagogical design 

of a technology-enhanced collaborative academic course promote digital 
literacies, self-regulation, and perceived learning of students? Internet and 
Higher Education, 45, 100722. https://doi.org/10.1016/j.iheduc.2019.100722 

 
Bolstad, E., & Pettersen, S. A. (2019). How to build an Encyclopedia for the 21st 

Century. Studia Lexicographica, 13 (24), 153–171. 
https://doi.org/10.33604/sl.13.24.5 

 
Bonney, R., Cooper, C. B., Dickinson, J., Kelling, S., Phillips, T., Rosenberg, K. 

V., & Shirk, J. (2009). Citizen science: A developing tool for expanding 
science knowledge and scientific literacy. BioScience, 59(11), 977–984. 
https://doi.org/10.1525/bio.2009.59.11.9. 

 
Bonney, R., Shirk, J. L., Phillips, T. B., Wiggins, A., Ballard, H. L., Miller-Rushing, 

A. J., & Parrish, J. K. (2014). Next steps for citizen science. Citizen Science, 
343(6178), 1436–1437. https://doi.org/10.1126/science.1251554. 

 
Brändle, M., Sotiriadou, C., & Zinn, B. (2023). Self-assessments, attitudes, and 

motivational orientations towards the use of digital media in teaching a 
comparison between student teachers of different subject clusters. Heliyon, 
9(9). https://doi.org/10.1016/j.heliyon.2023.e19516 

 
Brunton, J., & Brown, M. (2022). Learner Success and Digital Technologies. 

Encyclopedia of Teacher Education, 960–965. https://doi.org/10.1007/978-
981-16-8679-5_107. 

 
Bryman, A., & Burgess, R. G. (2002). Developments in qualitative data analysis: 

an introduction. In Analyzing qualitative data (pp. 1–18). 
 
Brown, A., & Danaher, P. A. (2017). CHE Principles : facilitating authentic and 

dialogical semi-structured interviews in educational research structured 
interviews in educational research. International Journal of Research & 
Method in Education, 7288, 1–16. 
https://doi.org/10.1080/1743727X.2017.1379987. 

 



220 
 

Buxton, R. T., Avery-gomm, S., Lin, H., Smith, P. A., Cooke, S. J., & Bennett, J. 
R. (2020). Conservation Plans are Allocated to Research and Monitoring. 
Nature Communication, 11(4668), 1–8. 
https://doi.org/https://doi.org/10.1038/s41467-020-18486-6 

 
Cappa, F., Laut, J., Porfiri, M., & Giustiniano, L. (2018). Bring them aboard: 

Rewarding participation in technology-mediated citizen science projects. 
Computers in Human Behavior, 89, 246–257. 
https://doi.org/10.1016/j.chb.2018.08.017 

 
Ceballos, G., Ehrlich, P. R., & Dirzo, R. (2017). Biological annihilation via the 

ongoing sixth mass extinction signaled by vertebrate population losses and 
declines. Proceedings of the National Academy of Sciences of the United 
States of America, 114 (30), E6089–E6096. 
https://doi.org/10.1073/pnas.1704949114 

 
Chan, S. C. H., Wan, J. C. L., & Ko, S. (2019). Interactivity, active collaborative 

learning, and learning performance: The moderating role of perceived fun by 
using personal response systems. International Journal of Management 
Education, 17(1), 94–102. https://doi.org/10.1016/j.ijme.2018.12.004. 

 
Chaeruman, U. A. (2019). Instrumen Evaluasi Media Pembelajaran. In Pusat 

Teknologi Informasi dan Komunikasi Pendidikan Kementrian Pendidikan dan 
Kebudayaan (Issue December, pp. 3–17). 
https://doi.org/10.13140/RG.2.2.14419.12329. 

 
Chandler, M., See, L., Copas, K., Bonde, A. M. Z., López, B. C., Danielsen, F., 

Legind, J. K., Masinde, S., Miller-Rushing, A. J., Newman, G., Rosemartin, 
A., & Turak, E. (2017). Contribution of citizen science towards international 
biodiversity monitoring. Biological Conservation, 213, 280–294. 
https://doi.org/10.1016/j.biocon.2016.09.004. 

 
Chen, X., Zhang, Z., & Guo, J. (2020). Output regularities of China’s international 

collaboration research projects funded by NSFC. Library Hi Tech, 39(4), 951–
969. https://doi.org/10.1108/LHT-03-2020-0075. 

 
Cheng, K., Chen, Y., Larson, K., & Rolandi, M. (2017). Proving the value of visual 

design in scientific communication. 23(1), 80–95. 
 
Chorrojprasert, L. (2019). Learner Readiness – Why and How Should They Be 

Ready ? Language Education and Acquisition Research Network Journal, 
13(1), 268–274. 

 
Christin, S., Hervet, E., & Lecomte, N. (2019). Applications for deep learning in 

ecology. Methods in Ecology and Evolution, 10, 1632–1644. 



221 
 

https://doi.org/10.1111/2041-210X.13256. 
 
Christudas, B. (2019). Practical Microservices Architectural Patterns. Practical 

Microservices Architectural Patterns, 877–884. https://doi.org/10.1007/978-
1-4842-4501-9. 

 
Chylenska, Z. A., & Rybska, E. (2018). Understanding Students Ideas about 

Animal Classification. Journal of Mathematics, Science and Technology 
Education, 14 (6), 2145–2155. 
https://doi.org/https://doi.org/10.29333/ejmste/86612. 

 
Cohen, L., Manion, L., & Morrison, K. (2007). Research Methods in Education (6th 

ed.). Routledge. https://doi.org/10.4324/9780203029053 
 
Correia, R. A., Ladle, R., Jarić, I., Malhado, A. C. M., Mittermeier, J. C., Roll, U., 

Soriano-Redondo, A., Veríssimo, D., Fink, C., Hausmann, A., Guedes-Santos, 
J., Vardi, R., & Di Minin, E. (2021). Digital data sources and methods for 
conservation culturomics. Conservation Biology, 35 (2), 398–411. 
https://doi.org/10.1111/cobi.13706 

 
Costaguta, R., Lescano, G., Santana-Mansilla, P., Missio, D., & Miro, P. (2017). 

Using data mining for discovering relationships between collaboration skills 
and group roles. ACM International Conference Proceeding Series, Part 
F1311, 1–2. https://doi.org/10.1145/3123818.3123848 

 
Creswell, J. W. (2012). Educational research : planning, conducting, and evaluating 

quantitative and qualitative research. In www.pearsonhighered.com (Fourth 
Ed.) Pearson. 

 
Cubana, S., Habana, L., No, V., & Habana, L. (2017). Biodiversity and 

conservation of Cuban mammals : past , present , and invasive species. Journal 
of Mammalogy, 98(4), 964–985. https://doi.org/10.1093/jmammal/gyx017 

 
Cui, N., & Zhang, Y. (2024). Research on the Collaborative Teaching Model of 

“One Lesson, Multiple Teachers” in China Based on the OBE Concept. Open 
Journal of Social Sciences, 12(04), 176–186. 
https://doi.org/10.4236/jss.2024.124013. 

 
Dailey-hebert, A. (2018). Maximizing Interactivity In Online Learning: Moving 

Beyond Discussion Boards. Journal of Educators Online, 15 (3), 1–26. 
 
Demirdağ, S. (2021). Communication Skills and Time Management as the 

Predictors of Student Motivation. International Journal of Psychology and 
Educational Studies, 8(1), 38–50. 
https://doi.org/https://doi.org/10.17220/ijpes.2021.8.1.222. 

 



222 
 

Deutsch, M. (1949). A Theory of Cooperation an Competition (pp. 129–152). 
 
Desmirasari, R., & Oktavia, Y. (2022). Pentingnya Bahasa Indonesia Di Perguruan 

Tinggi. In ALINEA : Jurnal Bahasa, Sastra dan Pengajarannya (Vol. 2, Issue 
1, pp. 114–119). https://doi.org/10.58218/alinea.v2i1.172. 

 
Depiyahani, I., & Azra, F. (2023). Development of android-based learning media 

applications on mole concept topics for high school students. Jurnal Pijar 
Mipa, 18(2), 194–200. https://doi.org/10.29303/jpm.v18i2.4725 

 
Dewi, S. S., Uswatun, D. A., & Sutisnawati, A. (2020). Penerapan Model Inside 

Outside Circle Untuk Meningkatkan Keterampilan Komunikasi Siswa Dalam 
Pembelajaran IPA di Kelas Tinggi. Utile: Jurnal Kependidikan, 6 (1), 86–91. 
https://jurnal.ummi.ac.id/index.php/JUT. 

 
Diansyah, A., Tanjung, F., & Nasution, A. H. (2021). Pengembangan Bahan Ajar 

Ensiklopedia Digital Pada Mata Kuliah Sejarah Indonesia Masa Hindu Budha. 
Puteri Hijau : Jurnal Pendidikan Sejarah, 6 (2), 24. 
https://doi.org/10.24114/ph.v6i2.28082. 

 
Dias, L., & Victor, A. (2022). Teaching and Learning with Mobile Devices in the 

21st Century Digital World : Benefits and Challenges. European Journal of 
Multidisciplinary Studies, 7(1), 26–34. 

 
Dignath, C., & Veenman, M. V. J. (2021). The Role of Direct Strategy Instruction 

and Indirect Activation of Self-Regulated Learning — Evidence from 
Classroom Observation Studies. Educational Psychology Review, 33, 489–
533. https://doi.org/https://doi.org/10.1007/s10648-020-09534-0. 

 
Dooren, T. Van. (2023). Worlds of Meaning at the Edge of Extinction : 

Conservation Behaviour and the Environmental Humanities. Humanities, 
12(122), 1–16. 

 
Dopico, E., Ardura, A., Borrell, Y. J., Miralles, L., & García-Vázquez, E. (2021). 

Boosting adults’ scientific literacy with experiential learning practices. 
European Journal for Research on the Education and Learning of Adults, 
12(2), 223–238. https://doi.org/10.3384/RELA.2000-7426.OJS1717. 

 
Dörler, D., & Heigl, F. (2021). A decrease in reports on road-killed animals based 

on citizen science during COVID-19 lockdown. PeerJ, 9 (March). 
https://doi.org/10.7717/peerj.12464. 

 
Double, K. S., Mcgrane, J. A., & Hopfenbeck, T. N. (2020). The Impact of Peer 

Assessment on Academic Performance : A Meta-analysis of Control Group 
Studies. Educational Psychology Review, 32, 481–509. 

 



223 
 

Driessen, E. P., Knight, J. K., Smith, M. K., & Ballen, C. J. (2020). Demystifying 
the meaning of active learning in postsecondary biology education. CBE Life 
Sciences Education, 19(4), 1–9. https://doi.org/10.1187/cbe.20-04-0068. 

 
Dundas, S. J., Hopkins, A. J. M., Ruthrof, K. X., Tay, N. E., Burgess, T. I., Hardy, 

G. E. S. J., & Fleming, P. A. (2018). Digging mammals contribute to 
rhizosphere fungal community composition and seedling growth. Biodiversity 
and Conservation, 27(12), 3071–3086. https://doi.org/10.1007/s10531-018-
1575-1. 

 
ECSA. (2015). Ten principles of citizen science. European Citizen Science 

Association. https://doi.org/http://doi.org/10.17605/OSF.IO/XPR2N 
 
Effendi, D., & Wahidy, A. (2019). Pemanfaatan Teknologi Dalam Proses 

Pembelajaran Menuju Pembelajaran Abad 21. Prosiding Seminar Nasional 
Pendidikan Program Pascasarjana Universitas PGRI Palembang, 125–129. 

 
Encyclopedia Britannica. (2024). National Library of Scotland. 

 
Fajri, S. R., Sudiatmika, A. R., Suma, I. K., & Suardana, I. N. (2023). Studi Meta 

Analisis: Peningkatan Kemampuan Literasi Biodiversitas Berdasarkan Model 
Pembelajaran Dan Tingkat Pendidikan. Bioscientist: Junal Ilmiah Biologi, 
11(2), 1764–1774. 
https://doi.org/https://doi.org/10.33394/bioscientist.v11i2.9686 Bioscientist. 

 
Fajri, S. R., Citrawathi, D. M., Adnyana, P. B., & Arnyana, B. P. (2024). Evaluasi 

Kemampuan Literasi Biodiversitas Mahasiswa. Bioscientist: Jurnal Ilmiah 
Biologi, 12(2), 2834–2845. 

 
Fahmy, S., Saragih, S. H., Chintain, T., Ramadhan, R. N., Susilo, Sukmawati, R., 

& Kartika, L. (2024). Peran Penggunaan Bahasa Indonesia dalam 
Meningkatkan Daya Tarik dan Minat Konsumen Lokal di Era Pemasaran 
Digital. J-CEKI: Jurnal Cendekia Ilmiah, 3(6), 6328–6331. 

 
Falk, S., Foster, G., Comont, R., Conroy, J., Bostock, H., Salisbury, A., Kilbey, D., 

Bennett, J., & Smith, B. (2019). Evaluating the ability of citizen scientists to 
identify bumblebee (Bombus) species. PLoS ONE, 14(6), 1–21. 
https://doi.org/10.1371/journal.pone.0218614. 

 
Fu, Q. K., & Hwang, G. J. (2018). Trends in mobile technology-supported 

collaborative learning: A systematic review of journal publications from 2007 
to 2016. Computers and Education, 119, 129–143. 
https://doi.org/10.1016/j.compedu.2018.01.004 

 
Follett, R., & Strezov, V. (2015). An Analysis of Citizen Science Based Research : 

Usage and Publication Patterns. PLoS ONE, 10(11), 1–14. 



224 
 

https://doi.org/10.1371/journal.pone.0143687. 
 
Frigerio, D., Pipek, P., Kimmig, S., Winter, S., Melzheimer, J., Diblikova, L., 

Wachter, B., & Richter, A. (2018). Citizen science and wildlife biology: 
Synergies and challenges. In Ethology (Vol. 124, Issue 6, pp. 365–377). 
https://doi.org/10.1111/eth.12746 

 
Fuller, B. S. (n.d.). Characteristics of an encyclopedia. Britannica, 1–18. 

https://www.britannica.com/summary/encyclopaedia. 
 
Gerl, T., Randler, C., & Jana Neuhaus, B. (2021). Vertebrate species knowledge: 

an important skill is threatened by extinction. In International Journal of 
Science Education (Vol. 43, Issue 6, pp. 928–948). 
https://doi.org/10.1080/09500693.2021.1892232. 

 
Grainger, P. R., Christie, M., & Carey, M. (2019). Assessing written 

communication skills using a Continua Model of a Guide to Making 
Judgments ( GTMJ ). Journal of University Teaching and Learning Practice 
(JUTLP), 16(2), 1–19. https://doi.org/https://doi.org/10.53761/1.16.2.3. 

 
Grant, M. M. (2019). Difficulties in Defining Mobile Learning: Analysis, Design 

Characteristics, and Implications. Education Tech Research Dev, 67, 361–388. 
https://doi.org/https://doi.org/10.1007/s11423-018-09641-4 

 
Grigoryeva, E. (2024). The use of digital technologies to enhance foreign language 

learning. In How 15-Year-Olds Learn English: Case Studies from Finland, 
Greece, Israel, the Netherlands and Portugal (pp. 21–34). 
https://doi.org/10.1787/0f593b41-en. 

 
Grohol, B. J. M. (2016). Become a Better Listener : Active Listening. In National 

Aging Information&Referral Support Center (pp. 3–6). 
 
Gruzd, A., Haythornthwaite, C., Paulin, D., & Esteve, M. (2018). Uses and 

Gratifications factors for social media use in teaching : Instructors ’ 
perspectives. 1. https://doi.org/10.1177/1461444816662933. 

 
Gusti, U. T., Hidayat, T., Hamidah, N., & Sriyati, S. (2023). Tren Penelitian 

Pembelajaran Biologi Berbasis Citizen Science untuk Melatihkan 
Keterampilan Abad 21. Edusains, 15(2), 112–123. 

 
Hadiyastama, M. F., Nurwahidin, M., & Yulianti, D. (2022). Peran Teknologi 

Pendidikan Dalam Pembelajaran Abad 21. Jurnal Pengembangan Profesi 
Pendidik Indonesia, 1 (1), 11–18. 

 
Hake, R. R. (1998). Interactive-Engagement Versus Traditional Methods : A Six-

Thousand-Student Survey of Mechanics Test Data for Introductory Physics 



225 
 

Courses. American Journal of Physics, 66(1), 64–74. 
https://doi.org/10.1119/1.18809 

 
 
Haleem, A., Javaid, M., Qadri, M. A., & Suman, R. (2022). Understanding the role 

of digital technologies in education : A review. Sustainable Operations and 
Computers, 3, 275–285. 
https://doi.org/https://doi.org/10.1016/j.susoc.2022.05.004 

 
Harper, G. A., & Bunbury, N. (2015). Invasive rats on tropical islands : Their 

population biology and impacts on native species. Global Ecology and 
Conservation Ecology and Conservation, 3, 607–627. 
https://doi.org/http://dx.doi.org/10.1016/j.gecco.2015.02.010. 

 
Hartina, A., Wahyudi, & Permana, I. (2022). Dampak Problem Based Learning 

Untuk Meningkatkan Keterampilan Kolaborasi dalam Pembelajaran Tematik. 
Journal of EducationAction Research, 6(3), 341–347. 
https://doi.org/https://dx.doi.org/10.23887/jear.v6i3. 

 
Härtel, T., Randler, C., & Baur, A. (2023). Using Species Knowledge to Promote 

Pro-Environmental Attitudes? The Association among Species Knowledge, 
Environmental System Knowledge and Attitude towards the Environment in 
Secondary School Students. Animals, 13(972), 1–18. 
https://doi.org/https://doi.org/10.3390/ani13060972. 

Hasan, A. M., Latjompoh, M., & Nusantari, E. (2018). Strategi Belajar Mengajar 
Biologi (Issue November). 

 
Hasanah, Z., & Himami, A. S. (2021). Model Pembelajaran Kooperatif Dalam 

Menumbuhkan Keaktifan Belajar Siswa. In Irsyaduna: Jurnal Studi 
Kemahasiswaaan (Vol. 1, Issue 1, pp. 1–13). 
https://doi.org/10.54437/irsyaduna.v1i1.236. 

 
Hastini, L. Y., Fahmi, R., & Lukito, H. (2020). Apakah Pembelajaran 

Menggunakan Teknologi dapat Meningkatkan Literasi Manusia pada Generasi 
Z di Indonesia? Jurnal Manajemen Informatika (JAMIKA), 10(1), 12–28. 
https://doi.org/10.34010/jamika.v10i1 

 
Hayati, R. S. (2020). Pendidikan lingkungan berbasis experiential learning untuk 

meningkatkan literasi lingkungan. Humanika, 20(1), 63–82. 
https://doi.org/10.21831/hum.v20i1.29039.63-82. 

 
Hazas, M., & Nathan, L. P. (2017). Digital Technology and Sustainability. In 

Digital Technology and Sustainability. 
https://doi.org/10.9774/gleaf.9781315465975. 

 
Healy, M., Doran, J., & McCutcheon, M. (2018). Cooperative learning outcomes 



226 
 

from cumulative experiences of group work: differences in student 
perceptions. Accounting Education, 27(3), 286–308. 
https://doi.org/10.1080/09639284.2018.1476893. 

 
Hecker, S., Bonney, R., Haklay, M., Hölker, F., Hofer, H., Goebel, C., Gold, M., 

Makuch, Z., Ponti, M., Richter, A., Robinson, L., Iglesias, J. R., Owen, R., 
Peltola, T., Sforzi, A., Shirk, J., Vogel, J., Vohland, K., Witt, T., & Bonn, A. 
(2018). Innovation in Citizen Science – Perspectives on Science-Policy 
Advances. Citizen Science: Theory and Practice, 3(1), 4. 
https://doi.org/10.5334/cstp.114 

 
Henukh, A., & Astra, I. M. (2021). The use of Google classroom as ICT literacy to 

improve physics students collaboration skill in industrial revolution 4.0. AIP 
Conference Proceedings, 2331(April), 2–6. 
https://doi.org/10.1063/5.0041660 

 
Helendra, H., Fadilah, M., & Arsih, F. (2018). The Effect of Using Evolution 

Textbook Based on ICT and Metacognitive on Cognitive Competence of 
Biology Students at State University of Padang. IOP Conference Series: 
Materials Science and Engineering, 335 (1), 1–7. 
https://doi.org/10.1088/1757-899X/335/1/012085. 

 
Hermiati, R., Asnawi, & Kanedi, I. (2021). Pembuatan E-Commrce pada Raja 

Komputer Menggunakan Bahasa Pemrograman PHP dan Database MYSQL. 
Jurnal Media Infotama, 17(1), 54–66. 

 
Halili, S. H. (2019). Technological Advancements In Education 4.0. The Online 

Journal of Distance Education and E-Learning, 7(1), 63–69. 
 
Hani Irawati, M. F. S. (2018). Analysis Of Needs Development Material Learning 

Program Introductory Profession Of Biological Teacher In Biology Education 
Ahmad Dahlan University Yogyakarta. BIO-PEDAGOGI: Jurnal Pendidikan 
Biologi, 7(2), 96–99. 

 
Harris, K. R., & Graham, S. (1994). Constructivism: Principles, Paradigms, and 

Integration. The Journal of Special Education, 28(3), 233–247. 
 
Heigl, F. (2017). Amphibian and reptile road-kills on tertiary roads in relation to 

landscape structure: Using a citizen science approach with open-access land 
cover data. BMC Ecology, 17 (1). https://doi.org/10.1186/s12898-017-0134-z. 

 
Heflin, H., Shewmaker, J., & Nguyen, J. (2017). Impact of Mobile Technology on 

Student Attitudes, Engagement, adn Learning. Computers and Education, 
107(April), 91–90. 
https://doi.org/https://doi.org/10.1016/j.compedu.2017.01.006. 

 



227 
 

Hein, G. E. (1991). Constructivist Learning Theory. International Committee of 
Museum Educators Conference, October, 15–22. 

 
Henukh, A., & Astra, I. M. (2021). The use of Google classroom as ICT literacy to 

improve physics students collaboration skill in industrial revolution 4.0. AIP 
Conference Proceedings, 2331(April), 2–6. 
https://doi.org/10.1063/5.0041660. 

 
Hernawati, H., Sanjaya, Y., Sudargo, F., Aryani, A., Nursani, Z., Puspitasari, D., 

Kurniawan, T., & Juansa, R. D. (2021). Analisis kemampuan klasifikasi 
mahasiswa pendidikan biologi pada pembelajaran biosistematik hewan. 
Assimilation: Indonesian Journal of Biology Education, 4 (1), 9–15. 
https://doi.org/10.17509/aijbe.v4i1.34821. 

 
Herrera-Pavo, M. Á. (2021). Collaborative learning for virtual higher education. 

Learning, Culture and Social Interaction, 28(June 2020). 
https://doi.org/10.1016/j.lcsi.2020.100437. 

 
Hidajat, H. G., Hanurawan, F., Chusniyah, T., & Rahmawati, H. (2020). Why i’m 

bored in learning? Exploration of students’ academic motivation. 
International Journal of Instruction, 13(3), 119–136. 
https://doi.org/10.29333/iji.2020.1339a 

 
Hitchcock, C., Sullivan, J., & O’Donnell, K. (2021). Cultivating Bioliteracy, 

Biodiscovery, Data Literacy, and Ecological Monitoring in Undergraduate 
Courses with iNaturalist. Citizen Science: Theory and Practice, 6(1), 1–13. 
https://doi.org/10.5334/CSTP.439. 

 
Hong, J. C., Hsiao, H. S., Chen, P. H., Lu, C. C., Tai, K. H., & Tsai, C. R. (2021). 

Critical attitude and ability associated with students’ self-confidence and 
attitude toward “predict-observe-explain” online science inquiry learning. 
Computers and Education, 166(104172). 
https://doi.org/10.1016/j.compedu.2021.104172 

 
Hoog, T., Aufdembrink, L., Gaut, N., Sung , R., & Adamala, K. (2021). Rapid 

Deployment of Smartphone-Based Augmented Reality Tools For Field and 
Online Education In Structural Biology. Biochemistry and Molecular Biology 
Education, 48(5), 448-451. doi: https://doi.org/10.1002/bmb.21396. 

Hooykaas, M. J. D., Schilthuizen, M., Aten, C., Hemelaar, E. M., Albers, C. J., & 
Smeets, I. (2019). Identification skills in biodiversity professionals and 
laypeople: A gap in species literacy. Biological Conservation, 
238(September), 108202. https://doi.org/10.1016/j.biocon.2019.108202. 

 
Hwang, GJ., Lai, CL., Liang, JC., Chu, H., & Tsai, C.  (2018).   A   Long-Term 

Experiment to Investigate The Relationships Between High School Students’ 
Perceptions of Mobile Learning and Peer Interaction and Higher-Order 



228 
 

Thinking Tendencies. Education Tech Research Dev 66, 75–93. doi: 
https://doi.org/10.1007/s11423-017-9540-3. 

 
Irawati, H., & Saifuddin, M. F. (2018). Analysis Of Needs Development Material 

Learning Program Introductory Profession Of Biological Teacher In Biology 
Education Ahmad Dahlan University Yogyakarta. BIO-PEDAGOGI: Jurnal 
Pendidikan Biologi, 7(2), 96–99. 

 
Jayanti, N., Widiyaningrum, P., & Setiati, N. (2019). The Digital Encyclopedia of 

Butterflies in Jatibarang Reservoir as The Supplement of Biodiversity 
Teaching Material in Senior High. Journal of Innovative Science Education 
(JISE), 8(3), 264–270. 
https://journal.unnes.ac.id/sju/index.php/jise/article/view/28515/12587. 

 
Jones, S. M., Bodie, G. D., & Hughes, S. D. (2016). The Impact of Mindfulness on 

Empathy , Active Listening , and Perceived Provisions of Emotional Support. 
Communication Research, 1–28. https://doi.org/10.1177/0093650215626983. 

 
Junaedi, I. (2019). Proses Pembelajaran yang Efektif. Journal of Information 

System, Applied, Management, Accounting and Research (JISAMAR), 3(2), 
19–25. 

 
Kardong, K. V. (2019). The Vertebrate Story. In Vertebrates-Comparative 

Anatomy, Function, Evolution (p. 121). 
 
Kasi, R. (2022). Pembelajaran Aktif : Mendorong Partisipasi Siswa. Jurnal 

Pembelajaran, 1(1), 1–12. 
 
Khan, A., Khan, S., Zia-Ul-Islam, S., & Khan, M. (2017). Communication Skills of 

a Teacher and Its Role in the Development of the Students’ Academic Success. 
Journal of Education and Practice, 8(1), 18–21. 

 
Kleckner, M. J., & Butz, N. T. (2022). Developing Entry-Level Communication 

Skills: A Comparison of Student and Employer Perceptions. Business and 
Professional Communication Quarterly, 85(2), 192-
221. https://doi.org/10.1177/23294906221078300 

 
Kidi. (2018). Teknologi dan Aktivitas Dalam Kehidupan Manusia. Jurnal 

Pendidikan, 28, 1–28. 
 
Krabbenhoft, C. A., & Kashian, D. R. (2020). Citizen science data are a reliable 

complement to quantitative ecological assessments in urban rivers. Ecological 
Indicators, 116 (April), 106476. 
https://doi.org/10.1016/j.ecolind.2020.106476 

 
Kümmel, E., Moskaliuk, J., Cress, U., & Kimmerle, J. (2020). Digital learning 

https://doi.org/10.1177/23294906221078300


229 
 

environments in higher education: A literature review of the role of individual 
vs. social settings for measuring learning outcomes. Education Sciences, 
10(3). https://doi.org/10.3390/educsci10030078. 

 
Koutroubas, V., & Galanakis, M. (2022). Bandura’s Social Learning Theory and 

Its Importance in the Organizational Psychology Context. Psychology 
Research, 12(6), 315–322. https://doi.org/10.17265/2159-5542/2022.06.001. 

 
Koomen, M. H., Rodriguez, E., Hoffman, A., Petersen, C., & Oberhauser, K. 

(2018). Authentic science with citizen science and student-driven science fair 
projects. Science Education, 102(3), 593–644. 
https://doi.org/10.1002/sce.21335. 

 
Kurniawati, Z. L., Nasution, R., Jailani, J., & Bardin, S. (2021). Students’ 

Questioning Skills in Environmental Pollution Course Using Case Study 
Methods. ScienceEdu: Jurnal Pendidikan IPA, 4(1), 46. 
https://doi.org/10.19184/se.v4i1.23947 

 
Laar, E. Van, Deursen, A. J. A. M. Van, Dijk, J. A. G. M. Van, & Haan, J. De. 

(2019). Determinants of 21st-century digital skills: A large-scale survey 
among working profesionals. Computers in Human Behavior, 100(2019), 93–
104. https://doi.org/https://doi.org/10.1016/j.chb.2019.06.017. 

 
Lacher, T. E., Davidson, A. D., Fleming, T. H., Ruiz, E. P. G., McCracken, G. F., 

Smith, O. N., Peres, C. A., & Wall, S. B. Vander. (2019). The functional roles 
of mammals in ecosystems. Journal of Mammalogy, 100(3), 942–964. 
https://doi.org/10.1093/jmammal/gyy183. 

 
Laia, E. (2023). Analisis Struktur Teks Laporan Observasi Siswa Kelas X SMA 

Negeri 2 Susua Tahun Pelajaran 2021/2022. KOHESI : Jurnal Pendidikan 
Bahasa Dan Sastra Indonesia, 3(2), 13–23. 
https://doi.org/10.57094/kohesi.v3i2.848. 

 
Land-zandstra, A. M., Devilee, J. L. ., & Snik, F. (2015). Citizen science on a 

smartphone : Participants ’ motivations and learning. Public Understanding of 
Science, 1–16. https://doi.org/10.1177/0963662515602406. 

 
Lasaiba, I. (2023). Menggugah Kesadaran Ekologis: Pendekatan Biologi untuk 

Pendidikan Berkelanjutan. Jendela Pengetahuan, 16(2), 143–163. 
 
Lawrence, J. E., & Tar, U. A. (2018). Factors that influence teachers ’ adoption 

and integration of ICT in teaching / learning process. 3987. 
https://doi.org/10.1080/09523987.2018.1439712. 

 
Le, H., Janssen, J., & Wubbels, T. (2018). Collaborative learning practices : teacher 

and student perceived obstacles to effective student collaboration. Cambridge 



230 
 

Journal of Education, 3577. https://doi.org/10.1080/0305764X.2016.1259389 
 
 
Levy, M., Kent, C. H. W., & Stewart, D. (2024). Britannica in the digital era. 

Encyclopædia Britannica. Encyclopedia Britannica. 
Https://Www.Britannica.Com/Topic/Encyclopaedia-Britannica-English-
Language-Reference-Work. 

 
Lin Hunter, D. E., Newman, G. J., & Balgopal, M. M. (2020). Citizen scientist or 

citizen technician: A case study of communication on one citizen science 
platform. Citizen Science: Theory and Practice, 5(1), 1–13. 
https://doi.org/10.5334/cstp.261. 

 
Lin, M. H., Chen, H. C., & Liu, K. S. (2017). A study of the effects of digital 

learning on learning motivation and learning outcome. Eurasia Journal of 
Mathematics, Science and Technology Education, 13(7), 3553–3564. 
https://doi.org/10.12973/eurasia.2017.00744a 

 
Ling, V., Sotnikova, L., Rodionova, I., Vasilets, I., Zavjalova, O., Fedorovskaya, 

V., & Datkova, E. (2020). Online educational resources for students and digital 
barrier. TEM Journal, 9(1), 373–379. https://doi.org/10.18421/TEM91-51. 

 
LIPI. (2019). Mamalia. 

Liu, S., & Hallinger, P. (2018). Principal Instructional Leadership , Teacher Self-
Efficacy , and Teacher Professional Learning in China : Testing a Mediated-
Effects Model. Educational Administration Quarterly, 54(4), 501–528. 
https://doi.org/10.1177/0013161X18769048 

 

Locritani, M. (2019). Assessing the citizen science approach as tool to increase 
awareness on the marine litter problem. Marine Pollution Bulletin, 140, 320–
329. https://doi.org/10.1016/j.marpolbul.2019.01.023. 

 
Lombardi, D., Shipley, T. F., Bailey, J. M., Bretones, P. S., Prather, E. E., Ballen, 

C. J., Knight, J. K., Smith, M. K., Stowe, R. L., Cooper, M. M., Prince, M., 
Atit, K., Uttal, D. H., LaDue, N. D., McNeal, P. M., Ryker, K., St. John, K., 
van der Hoeven Kraft, K. J., & Docktor, J. L. (2021). The Curious Construct 
of Active Learning. Psychological Science in the Public Interest, 22(1), 8–43. 
https://doi.org/10.1177/1529100620973974. 

 
Lotfian, M., Ingensand, J., & Brovelli, M. A. (2020). A framework for classifying 

participant motivation that considers the typology of citizen science projects. 
ISPRS International Journal of Geo-Information, 9(12). 
https://doi.org/10.3390/ijgi9120704. 

 
Jaun-Holderegger, B., Lehnert, H. J., & Lindemann-Matthies, P. (2022). 



231 
 

Knowledge and perception of common local wild plant and animal species by 
children and their teachers – a case study from Switzerland. International 
Journal of Science Education, 44(8), 1318–1335. 
https://doi.org/10.1080/09500693.2022.2076949 

 
Ma, H., Papworth, S. K., Ge, T., Wu, X., Yu, C., Zhang, H., & Turvey, S. T. (2021). 

Local Awareness and Interpretations of Species Extinction in a Rural Chinese 
Biodiversity Hotspot. Frontiers in Conservation Science, 2(689561), 1–13. 
https://doi.org/10.3389/fcosc.2021.689561. 

 
Mackenbrock, J., & Kleinert, J. (2023). Motivational effects of digital media on 

students in physical education: a scoping review. Journal of Physical 
Education and Sport, 23(8), 2115–2126. 
https://doi.org/10.7752/jpes.2023.08243. 

 
MacLeod, C. J., & Scott, K. (2021). Mechanisms for enhancing public engagement 

with citizen science results. People and Nature, 3(1), 32–50. 
https://doi.org/10.1002/pan3.10152. 

 
MacPhail, V. J., Gibson, S. D., & Colla, S. R. (2020). Community science 

participants gain environmental awareness and contribute high quality data but 
improvements are needed: insights from Bumble Bee Watch. PeerJ, 8(c9141), 
1–23. https://doi.org/10.7717/peerj.9141. 

 
Maharadatunkamsi, D., Phadmacamty, N. L. P. R., Sulistyadi, E., Inayah, N., 

Achmadi, A. S., Dwijayanti, E., Semiadi, G., Farida, W. R., Wirdateti, 
Wiantoro, S., Nugraha, R. T. P. N., Fitriana, Y. S., & Kurnianingsih. (2020). 
Status Konservasi dan Peran Mamalia Di Pulau Jawa (Issue April). 
https://www.researchgate.net/publication/348841007. 

 
Malau, P. W., Pratama, G. E., & Yunianto, A. C. (2011). Keanakearagaman 

Mamalia Di Pegunungan Schwaner Kalimantan Barat. In Institut Pertanian 
Bogor (pp. 1–13). 

 
Marco, M. Di, Ferrier, S., Harwood, T. D., Hoskins, A. J., & Watson, J. E. M. 

(2019). Wilderness areas halve the extinction risk of terrestrial biodiversity. 
Www.Nature.Com. https://doi.org/https://doi.org/10.1038/s41586.019-1567-
7. 

 
Martín-Raugh, M. et al. (2023) ‘Better Understanding Oral Communication Skills: 

The Impact of Perceived Personality Traits’, American Journal of Distance 
Education, 39(2), pp. 210–223. doi: 10.1080/08923647.2023.2235950. 

 
Martinez, C. (2022). Developing 21 st century teaching skills : A case study of 

teaching and learning through project-based curriculum. Cogent Education, 
9(1), 1–16. https://doi.org/10.1080/2331186X.2021.2024936. 



232 
 

 
Mercer-Mapstone, L. D., & Matthews, K. E. (2017). Student perceptions of 

communication skills in undergraduate science at an Australian research-
intensive university. Assessment and Evaluation in Higher Education, 42 (1), 
98–114. https://doi.org/10.1080/02602938.2015.1084492. 

 
Melis, C., Falcicchio, G., Wold, P., & Billing, A. M. (2021). Species identification 

skills in teacher education students : the role of attitude , context and 
experience. International Journal of Science Education, 43(11), 1709–1725. 
https://doi.org/10.1080/09500693.2021.1928326. 

 
Miterianifa, & Mawarni, M. F. (2024). Penerapan Model Pembelajaran Literasi 

Lingkungan dalam Meningkatkan Pengetahuan dan Kesadaran Lingkungan. 
Jurnal Sains Dan Edukasi Sains, 7(1), 68–73. 
https://doi.org/https://doi.org/10.24246/juses.v7i1p68-73. 

 
Mosa, A. A., Naz’ri, M., & Ibrrahim, R. (2016). Technological Aspects of E-

Learning Readiness in Higher Education : A Review of the Literature. 
Computer and Information Science, 9(1), 113–127. 
https://doi.org/10.5539/cis.v9n1p113 

 
Mudhi, M. U., & Fadillah, N. (2021). Deteksi Besar Hewan Mamalia Berdasarkan 

Luas dan Keliling Menggunakan Metode K-MEANS. J-ICOM - Jurnal 
Informatika Dan Teknologi Komputer, 2(1), 13–18. https://doi.org/10.33059/j-
icom.v2i1.3385. 

 
Mugara, R., Rahayu, G. D. S., Arga, H. S. P., Muliadi, D. R., & Risnawati, S. 

(2019). Penyusunan Bahan Ajar Berbasis Vlog Dalam Meningkatkan 
Keterampilan Komunikasi Mahasiswa PGSD IKIP Siliwangi. P2M STKIP 
Siliwangi, 6(1), 63. https://doi.org/10.22460/p2m.v6i1p63-72.1253. 

 
Müller, C., & Mildenberger, T. (2021). Facilitating flexible learning by replacing 

classroom time with an online learning environment : A systematic review of 
blended learning in higher education. Educational Research Review, 
34(100394), 1–16. 
https://doi.org/https://doi.org/10.1016/j.edurev.2021.100394 

 
Mu’nisa, A., H, Y., & Resova. (2018). Peningkatan Motivasi Aktivitas dan Hasil 

Belajar Melalui Penerapan Model Pembelajaran Kooperatif Tipe Group 
Investigation pada Siswa Kelas XI SMA Negeri 2 Sungguminasa Kabupaten 
Gowa. Prosiding Seminar Nasional Pendidikan Biologi, Juni, 639–646. 

 
Musik, C., & Bogner, A. (2019). Book title: Digitalization & society: A sociology 

of technology perspective on current trends in data, digital security and the 
internet. Osterreichische Zeitschrift Fur Soziologie, 44, 1–14. 
https://doi.org/10.1007/s11614-019-00344-5. 



233 
 

 
Munthakhabah. R, C. St., & Syafri, F. (2021). Perancangan Perangkat Lunak Bantu 

Pembelajaran Mata Kuliah Perangkat Keras Berbasis Php. Pepatudzu : Media 
Pendidikan Dan Sosial Kemasyarakatan, 17(1), 62. 
https://doi.org/10.35329/fkip.v17i1.1946. 

 
Murillo-zamorano, L. R., & Montanero, M. (2017). Oral presentations in higher 

education : a comparison of the impact of peer and teacher feedback. 
Assessment & Evaluation in Higher Education, 43(1), 138–150. 
https://doi.org/10.1080/02602938.2017.1303032. 

 
Muslim, S., Arum, A. ., & Fajarianto, O. (2022). View of Development of 

Information and Communication Technology Learning Media.pdf. Journal of 
Educational Technology, 24(3), 381–388. 

 
Najah, A. ., Rohmah, A. ., Usratussyarifah, & Susilo, H. (2019). The 

Implementation of Problem Based Learning (PBL) Model Improving Students 
’ Oral Communication Skill through Lesson Study. The 2nd Annual 
International Conference on Mathematics and Science Education, 1–11. 
https://doi.org/10.1088/1742-6596/1227/1/012004. 

 
Naylor, S., & Keogh, B. (1999). Constructivism in Classroom : Theory into 

Practice. Journal of Science Teacher Education, 10(2), 93–106. 
 
Nerita, S., Hartati, Y. S., Maizeli, A., & Afza, A. (2018). Validitas Handout 

Berbasis Penemuan Terbimbing Pada Perkuliahan Evaluasi Proses Dan Hasil 
Belajar Biologi. Jurnal Penelitian Pendidikan IPA, 4(2). 
https://doi.org/10.29303/jppipa.v4i2.131. 

 
Nilam, H. S., & Yenti, E. (2023). Analisis Keterampilan Komunikasi Siswa Pada 

Materi Ikatan Kimia. Journal of Natural Science Learning, 02(02), 17–22. 
https://jom.uin-suska.ac.id/index.php/JNSL. 

 
Nizatama, A. F., Rudibyani, R. B., & Sofya, E. (2019). Efektivitas Media E-Book 

untuk Meningkatkan Keterampilan Komunikasi dan Penguasaan Konsep 
Siswa. Jurnal Pendidikan Dan Pembelajaran Kimia, 8(3), 469–481. 

 
Novaliendry, D., Darmi, R., Hendriyani, Y., Nor, M., & Azman, A. (2020). Smart 

Learning Media Based on Android Technology. International Journal of 
Innovation, Creativity and Change, 12(11), 715–735. 

 
Noviar, D. (2016). Pengembangan Ensiklopedia Biologi Mobile Berbasis Android 

Materi Pokok Pteridophyta dalam Rangka Implementasi Kurikulum 2013. 
Cakrawala Pendidikan, 35(2), 198–207. https://www.researchgate.net 

 
Novitasary, R. R. (2023). Penerapan Pembelajaran Berbasis Proyek pada 



234 
 

Kurikulum Merdeka Belajar untuk Meningkatkan Keterampilan Komunikasi 
Peserta Didik. Jurnal Inovasi Pembelajaran Biologi, 4(2), 100–112. 
https://doi.org/10.26740/jipb.v4n2.p100-112. 

 
Nugraha, W., & Herdiana, D. (2024). Teori belajar konstruktivisme dan 

implikasinya dalam pembelajaran. Journal of Education, 1(028), 2–8. 
https://jurnaledu.com/index.php/je. 

 
Nuraida, D., & Nisa, U. M. (2017). Pengembangan Ensiklopedia Morfologi, 

Anatomi dan Fisiologi pada Tumbuhan Berkarakter Khusus. Pengembangan 
Ensiklopedia Morfologi, Anatomi dan Fisiologi Pada Tumbuhan Berkarakter 
Khusus Development, 14 (1), 503–507. 
https://jurnal.uns.ac.id/prosbi/article/view/18484/14658. 

 
Nurdin, A. M., Gofur, A., Sari, M. S., & Munzil. (2025). Technology-supported 

differentiated biology education : Trends , methods , content , and impacts. 
Journal of Mathematics, Science and Technology Education, 21(3), 1–18. 
https://doi.org/https://doi.org/10.29333/ ejmste/16044. 

 
Nurfadillah, M., & Ardiansah. (2021). Perilaku Pencarian Informasi Mahasiswa 

Dalam Memenuhi Kebutuhan Informasi Sebelum Dan Saat Pandemi Covid-
19. Jurnal Ilmu Perpustakaan dan Informasi, 16(1), 21–39. 

 
Nurul Huda Panggabean, Amir Danis, & Nadriyah. (2020). Pengembangan Bahan 

Ajar Berbasis Mind Mapping Pada Pembelajaran Ipa Tema Lingkungan 
Sahabat Kita. Jurnal Tunas Bangsa, 7(2), 204–218. 
https://doi.org/10.46244/tunasbangsa.v7i2.1177. 

 
O’Connor, R. J., Ardoin, N. M., & Leo, G. A. De. (2025). Effects of anthropogenic 

noise on marine mammal abundances informed by mixed methods. Npj Ocean 
Sustainability, 4(11), 1–14. https://doi.org/https://doi.org/10.1038/s44183-
025-00113-w 

 
Ofstedal, K., & Dahlberg, K. (2009). Collaboration in student teaching: Introducing 

the collaboration self-assessment tool. Journal of Early Childhood Teacher 
Education, 30(1), 37–48. https://doi.org/10.1080/10901020802668043. 

 
Oka, Anak A. "Utilizing Digital Applications in Improving Student Learning 

Outcomes (Review of Biology Teaching and Learning 
Strategies)." International Research Journal of Management, IT and Social 
Sciences, vol. 8, no. 5, 19 Sep. 2021, pp. 476-486, 
doi:10.21744/irjmis.v8n5.1924. 

 
Oktasari, D., Jumadi, Warsono, Hariadi, M. H., & Syari, E. L. (2019). 3D Page-

Flipped Worksheet on Impulse-Momentum To Develop Students’ Scientific 
Communication Skills. Jurnal Pendidikan IPA Indonesia, 8 (2), 211–219. 

https://doi.org/10.21744/irjmis.v8n5.1924


235 
 

https://doi.org/10.15294/jpii.v8i2.15737. 
 
Oktaviani, F., & Hidayat, T. (2010). Profil Keterampilan Berkomunikasi Siswa 

SMA Menggunakan Metode Fenetik dalam Pembelajaran Klasifikasi 
Arthropoda. Jurnal Pengajaran MIPA, 15(1), 13–24. 

 
Oliveira, A. P., Paramés, A., Bajanca, A., & Martinez-perez, C. (2025). Higher 

Education Students ’ Biodiversity Knowledge. Education Sciences, 15(4, 
499), 1–16. https://doi.org/https://doi.org/10.3390/educsci15040499. 

 
Ordon, K. J., Bartelheimer, M., & Asshoff, R. (2021). Biology student teachers’ 

interest and self-efficacy in planning and conducting field trips after 
participation in a university course. Environmental Education Research, 
27(1), 88–109. https://doi.org/10.1080/13504622.2020.1849565. 

 
Orus, M., Cosculluela , C., Toledo , S., & Sanchez, V. (2020). The Technological 

Challenge Facing Higher Education Professors: Perceptions of ICT Tools for 
Education Professors: Perceptions Developing 21st Century Skills. 
Sustainability, 12(5339), 2-14. doi:10.3390/su12135339. 

Oybek, Y., Abdazimov, A., Utkir, M., Umida, K., & Madina, M. (2021). Improving 
Writing Skills Using Communicative Competence. International Journal Of 
World Languages, 1(2), 67–72. https://doi.org/10.52325/2775-9628. 

 
Pakaenoni, G. (2019). Kemelimpahan Mamalia di Dusun Oelmuke Kecamatan 

Mutis Kabupaten Timor Tengah Utara. Jurnal Saintek Lahan Kering, 2 (2), 
33–35. 

 
Pakpour, N., Gumina, M., & Tandon, J. (2021). Hack Days as a Method to Increase 

Interdisciplinary Knowledge and Collaboration Skills of College Students in 
STEM Fields. Journal of Interdisciplinary Studies in Education, 10 (2), 81–
92. https://ojed.org/jise. 

 
Panggabean, N.H., Amir Danis, & Nadriyah. (2020). Pengembangan Bahan Ajar 

Berbasis Mind Mapping Pada Pembelajaran IPA Tema Lingkungan Sahabat 
Kita. Jurnal Tunas Bangsa, 7 (2), 204–218. 
https://doi.org/10.46244/tunasbangsa.v7i2.1177. 

Palacin, V., Ferrario, M. A., Hsieh, G., Knutas, A., Wolff, A., & Porras, J. (2021). 
Human values and digital citizen science interactions. International Journal of 
Human Computer Studies, 149 (January). 
https://doi.org/10.1016/j.ijhcs.2021.102605. 

 
Páll-Gergely, B., Krell, FT., Ábrahám, L. et al. Identification crisis: a fauna-wide 

estimate of biodiversity expertise shows massive decline in a Central European 
country. Biodivers Conserv 33, 3871–3903 (2024). 
https://doi.org/10.1007/s10531-024-02934-6 



236 
 

 
Paul, J., & Jefferson, F. (2019). A Comparative Analysis of Student Performance 

in an Online vs. Face-to-Face Environmental Science Course From 2009 to 
2016. Frontiers in Computer Science, 1(November). 
https://doi.org/10.3389/fcomp.2019.00007. 

 
Pelacho, M., Ruiz, G., Tarancon, A., & Gallardo, J. C. (2021). Analysis of the 

Evolution and Collaboration Networks of Citizen Science Scientific 
Publications. Scientometrics, 126 (1), 225–257. 
https://doi.org/10.1007/s11192-020-03724-x. 

 
Peng, H., Ma, S., & Spector, J. M. (2019). Personalized adaptive learning : an 

emerging pedagogical approach enabled by a smart learning environment. 
Smart Learning Environments, 6(9), 1–14. 
https://doi.org/https://doi.org/10.1186/s40561-019-0089-y 

 
Pérez-Escoda, A., Castro-Zubizarreta, A., & Fandos-Igado, M. (2016). Digital 

skills in the Z generation: Key questions for a curricular introduction in 
primary school. Comunicar, 24(49), 71–79. https://doi.org/10.3916/C49-
2016-07 

 
Perez, L. I. G., & Montoya, M. S. R. (2022). Components of Education 4.0 in 21st 

Century Skills Frameworks: Systematic Review. Sustainability, 14(1493), 1–
31. https://doi.org/https://doi.org/10.3390/su14031493. 

 
Peter, M., Diekötter, T., Höffler, T., & Kremer, K. (2021). Biodiversity citizen 

science: Outcomes for the participating citizens. People and Nature, 3(2), 
294–311. https://doi.org/10.1002/pan3.10193 

 
Peter, M., Diekotter, T., Kremer, K., & Hoffler, T. (2021). Citizen science project 

characteristics : Connection to participants ’ gains in knowledge and skills. 
PLoS ONE, 16(7), 1–30. https://doi.org/10.1371/journal.pone.0253692. 

 
Phillips, T. B. (2019). Engagement in science through citizen science: Moving 

beyond data collection. Science Education, 103(3), 665–690. 
https://doi.org/10.1002/sce.21501. 

 
Pocock, M. J. O., Tweddle, J. C., Savage, J., Robinson, L. D., & Roy, H. E. (2017). 

The diversity and evolution of ecological and environmental citizen science. 
PLoS ONE, 12(4). https://doi.org/10.1371/journal.pone.0172579. 

 
Pratiwi, B., Nur Ali, R., & Sulistiyowati, E. (2019). Pengembangan Media 

Pembelajaran Biodiversitas Berbasis Android. Journal of Tropical Chemistry 
Research & Education (JTC-RE), 1(1), 36–42. 
https://doi.org/10.57084/jeda.v1i1.965 

 



237 
 

Purnama, S., Ulfah, M., Machali, I., Wibowo, A., & Narmaditya, B. S. (2021). Does 
Digital Literacy Influence Students’ Online Risk? Evidence From Covid-19. 
Heliyon, 7(6), e07406. https://doi.org/10.1016/j.heliyon.2021.e07406. 

 
Pusat Pengembangan dan Perlindungan Bahasa dan Sastra. (2019). Petunjuk Teknis 

Penyusunan Ensiklopedia. 1–62. 
 
Putra, A. K., Sumarmi, A. S., Fajrilia, A., Islam, M. N., & Yembuu, B. (2021). 

Effect of Mobile-Augmented Reality (MAR) in Digital Encyclopedia on The 
Complex Problem Solving and Attitudes of Undergraduate Student. 
International Journal of Emerging Technologies in Learning, 16(7), 119–134. 
https://doi.org/10.3991/ijet.v16i07.21223. 

 
Putra, R. A., Widiyanti, W., & Sutadji, E. (2020). Keterampilan Berkomunikasi dan 

Berkolaborasi untuk Mempersiapkan Lulusan Siswa SMK. Jurnal 
Pendidikan: Teori, Penelitian, dan Pengembangan, 5(8), 1072. 
https://doi.org/10.17977/jptpp.v5i8.13877. 

 
Putra, R. M., Erianto, E., & Dewantara, I. (2020). Keanekaragaman Jenis Mamalia 

Diurnal Di Beberapa Tipe Hutan Pada Areal IUPHHK-HT PT. Hutan 
Ketapang Industri Kabupaten Ketapang. Jurnal Hutan Lestari, 7(4), 1695–
1701. https://doi.org/10.26418/jhl.v7i4.38607. 

 
Putrawangsa, S., & Hasanah, U. (2018). Integrasi Teknologi Digital Dalam 

Pembelajaran Di Era Industri 4.0 Kajian dari Perspektif Pembelajaran 
Matematika. Jurnal Tatsqif Jurnal Pemikiran dan Penelitian Pendidikan, 16 
(1), 42–54. 

 
Pribadi, B. A. (2019). Media dan Teknologi dalam Pembelajaran. 
 
R. D. Yuniarti, M. Sari, A. A. Arman, Y. R. (2016). Ensiklopedia Digital Bidang 

Manajemen Keuangan. Https://Medium.Com/, 1, 1–18. 
https://medium.com/@arifwicaksanaa/pengertian-use-case-a7e576e1b6bf 

 
Rabgay, T. (2018). The Effect of Using Cooperative Learning Method on Tenth 

Grade Students ’ Learning Achievement and Attitude towards Biology. 
International Journal of Instruction, 11(2), 265–280. 
https://doi.org/https://doi.org/10.12973/iji.2018.11218a 

 
Raja, R., & Nagasubramani, P. C. (2018). Impact of modern technology in 

education. Journal of Applied and Advanced Research, S33–S35. 
https://doi.org/10.21839/jaar.2018.v3is1.165. 

 
Ramadani, P. W., Wahyuningtyas, L. P., Bachtiar, M. T., & Damariswara, R. 

(2023). Analisis Keterampilan Bertanya Mahasiswa Saat Presentasi Dalam 
Kelas. AKSARA: Jurnal Ilmu Pendidikan Nonformal, 9(3), 1569–1576. 



238 
 

 
Ramadhan, R. F., & Mukhaiyar, R. (2020). Penggunaan Database Mysql dengan 

Interface PhpMyAdmin sebagai Pengontrolan Smarthome Berbasis Raspberry 
Pi. JTEIN: Jurnal Teknik Elektro Indonesia, 1(2), 129–134. 
https://doi.org/10.24036/jtein.v1i2.55. 

 
Ramawati, N., & Fatmaryanti, S. D. (2024). Pengembangan Poster Digital Materi 

Fisika Pemanasan Global Untuk Meningkatkan Kemampuan Literasi Sains 
Peserta Didik SMA. JPF (Jurnal Pendidikan Fisika), 12(1), 1–13. 
https://doi.org/http://dx.doi.org/10.24127/jpf.v12i1.9558 

 
Randler, C., & Heil, F. (2021). Determinants of Bird Species Literacy-

Activity/Interest and Specialization Are More Important Than Socio-
Demographic Variables. Animals, 11(1595), 1–12. 
https://doi.org/https://doi.org/10.3390/ani11061595. 

 
Receveur, A., Poulet, L., Dalmas, B., Gonçalves, B., & Vernay, A. (2021). Citizen 

science : How to extend reciprocal benefits from the project community to the 
broader socio-ecological system. Quantitative Plant Biology, 3(e20), 1–11. 
https://doi.org/https://doi.org/10.1017/qpb.2022.16.pr2. 

 
Reisinger, E., Delia, W., & Bethany, L. L. (2019). Role of team dynamics in the 

learning process : a mixed ‑ methods evaluation of a modified team ‑ based 
learning approach in a behavioral research methods course. Advances in 
Health Sciences Education, 25, 383–399. 
https://doi.org/https://doi.org/10.1007/s10459-019-09931-3. 

 
Reith-Hall, E., & Montgomery, P. (2022). The Teaching and Learning of 

Communication Skills in Social Work Education. Research on Social Work 
Practice, 32(7), 793–813. https://doi.org/10.1177/10497315221088285 

 
Reyna, J., Hanham, J., & Meier, P. (2018). The Internet explosion, digital media 

principles and implications to communicate effectively in the digital space. E-
Learning and Digital Media, 15(1), 36–52. 
https://doi.org/10.1177/2042753018754361. 

 
Ribeiro, J., Carneiro, I., Nuno, A., Porto, M., Edelaar, P., Luna, Á., & Reino, L. 

(2021). Investigating people’s perceptions of alien parakeets in urban 
environments. European Journal of Wildlife Research, 67(3), 1–9. 
https://doi.org/10.1007/s10344-021-01487-1. 

 
Ridwan, M., AM, S., Ulum, B., & Muhammad, F. (2021). Pentingnya Penerapan 

Literature Review pada Penelitian Ilmiah. Jurnal Masohi, 02(01), 42–51. 
 
Riefani, M. K., & Mahrudin. (2020). Validitas Panduan Lapangan (Field Guide) 

Matakuliah Zoologi Vertebrata Materi Aves. Prosiding Seminar Nasional 



239 
 

Lingkungan Lahan Basah, 5(3), 63–69. 
 
Ripple, W. J., Wolf, C., Newsome, T. M., Galetti, M., Alamgir, M., Crist, E., 

Mahmoud, M. I., & Laurance, W. F. (2017). World Scientists ’ Warning to 
Humanity : A Second Notice. BioScience, 67(12), 1026–1028. 

 
Ririen, D., & Daryanes, F. (2022). Analisis Literasi Digital Mahasiswa. Research 

and Development Journal of Education, 8(1), 210–219. 
https://doi.org/http://dx.doi.org/10.30998/rdje.v8i1.11738. 

 
Roche, J., Bell, L., Galvão, C., Golumbic, Y. N., Kloetzer, L., Knoben, N., Laakso, 

M., Lorke, J., Mannion, G., Massetti, L., Mauchline, A., Pata, K., Ruck, A., 
Taraba, P., & Winter, S. (2020). Citizen Science, Education, and Learning: 
Challenges and Opportunities. Frontiers in Sociology, 5(December), 1–10. 
https://doi.org/10.3389/fsoc.2020.613814. 

 
Robinson, L. D., Cawthray, J. L., West, S. E., Bonn, A., & Ansine, J. (2018). Ten 

Principles of Citizen Science. In Citizen Science: Innovation in Open Science, 
Society and Policy. London: UCL Press. 
https://doi.org/10.14324/111.9781787352339. 

 
Roncaglia, G. (2021). Encyclopedias and encyclopedism in the era of the Web. 

Italian Journal of Library, Archives and Information Science (JLIS.It), 3 
(September), 1–22. https://doi.org/10.4403/jlis.it-12757. 

 
Ryan, R. M., & Deci, E. L. (2020). Intrinsic and Extrinsic Motivation From A Self-

Determination Theory Perspective : Definitions , Theory , Practices , and 
Future Directions. Contemporary Educational Psychology, Volume 
61(101860), 1–11. 
https://doi.org/https://doi.org/10.1016/j.cedpsych.2020.101860 

 
Said, S. (2023). Peran Teknologi Sebagai media Pembelajaran Di Era Abad 21. 

Jurnal PenKomi: Kajian Pendidikan & Ekonomi, 6(2), 194–202. 
 
Sahria, Y., Wulandarib, P., Pratama, A. R., & Al Banatusi, D. A. (2023). Aplikasi 

Mobile Augmented reality Sebagai Pembelajaran Pengenalan Mamalia Laut. 
Jurnal Aplikasi Sains, Informasi, Elektronika Dan Komputer (JASIEK), 5 (2), 
135–145. 

 
Saifuddin, M. F. (2018). E-Learning dalam Persepsi Mahasiswa. Jurnal 

VARIDIKA, 29(2), 102–109. https://doi.org/10.23917/varidika.v29i2.5637 
 
Salsabila, U. H., Insani, A., Mustofa, H., Kalma, M., & Wibisono, M. (2023). 

Teknologi Pendidikan: Pemanfaatan Teknologi dalam Pendidikan Pasca 
Pandemi. Jurnal Dimensi Pendidikan dan Pembelajaran, 11 (1), 79–88. 

 



240 
 

Santori, C., Keith, R. J., Whittington, C. M., Thompson, M. B., Van Dyke, J. U., & 
Spencer, R. J. (2021). Changes in participant behaviour and attitudes are 
associated with knowledge and skills gained by using a turtle conservation 
citizen science app. People and Nature, 3(1), 66–76. 
https://doi.org/10.1002/pan3.10184. 

 
Santoso, J. (2023). Mengatasi Tantangan Keterlibatan Mahasiswa : Strategi Efektif 

untuk Menciptakan Lingkungan Belajar yang Menarik. Jurnal Ilmiah 
Kanderang Tingang, 14(2), 469–478. https://doi.org/10.37304/jikt.v14i2.267 

 
Saputra, B., Dharma, A. K., & Kusuma, G. P. (2024). Keanekaragaman Hayati 

sebagai Sumber Belajar Kontekstual dalam Kurikulum Pendidikan Biologi. 
Jurnal Cakrawala Pendidikan Dan Biologi, 1(3), 1–11. 
https://doi.org/https://doi.org/10.61132/jucapenbi.v1i3.181. 

 
Sarker, N. I., Wu, M., Cao, Q., Alam, G. M. M., & Li, D. (2019). Leveraging Digital 

Technology for Better Learning and Education : A Systematic Literature 
Review. International Journal of Information and Education Technology, 
9(7), 453–461. https://doi.org/10.18178/ijiet.2019.9.7.1246. 

 
Schaefer, T., Kieslinger, B., Brandt, M., & van den Bogaert, V. (2021). Evaluation 

in Citizen Science: The Art of Tracing a Moving Target. In The Science of 
Citizen Science. https://doi.org/10.1007/978-3-030-58278-4_25. 

 
Schoot, R. Van De, Bruin, J. De, Schram, R., Zahedi, P., Boer, J. De, Weijdema, 

F., Kramer, B., Huijts, M., Hoogerwerf, M., Ferdinands, G., Harkema, A., 
Willemsen, J., Ma, Y., Fang, Q., Hindriks, S., Tummers, L., & Oberski, D. L. 
(2021). An Open Source Machine Learning Framwork for Efficient and 
Transparent Systematic Reviewsefficient and transparent systematic reviews. 
Nature Machine Intelligence, 3(February), 125–133. 
https://doi.org/10.1038/s42256-020-00287-7. 

 
Schubatzky, T., Burde, J. P., Große-Heilmann, R., Haagen-Schützenhöfer, C., 

Riese, J., & Weiler, D. (2023). Predicting the development of digital media 
PCK/TPACK: The role of PCK, motivation to use digital media, interest in 
and previous experience with digital media. Computers and Education, 
206(May). https://doi.org/10.1016/j.compedu.2023.104900. 

 
Schuttler, S. G., Sears, R. S., Orendain, I., Khot, R., Rubenstein, D., Rubenstein, 

N., Dunn, R. R., Baird, E., Kandros, K., Brien, T. O., & Kays, R. (2018). 
Citizen Science in Schools : Students Collect Valuable Mammal Data for 
Science , Conservation , and Community Engagement. BioScience, XX(X), 1–
11. https://doi.org/10.1093/biosci/biy141. 

 
Schuttler, S. G., Sorensen, A. E., Jordan, R. C., & Shwartz, A. (2018). Bridging the 

nature gap : can citizen science reverse the extinction of experience ? The 



241 
 

Ecological Society of America, July, 1–9. https://doi.org/10.1002/fee.1826. 
 
Scoular, C., Duckworth, D., Heard, J., & Ramalingam, D. (2020). Collaboration: 

Skill Development Framework. In Australian Council for Educational 
(ACER) (Vol. 1, Issue 1). www.acer.org. 

 
Selwyn, N., Hillman, T., Eynon, R., Ferreira, G., Knox, J., Macgilchrist, F., & 

Sancho-gil, J. M. (2020). What ’ s next for Ed-Tech ? Critical hopes and 
concerns for the 2020s. Learning, Media and Technology, 45(1), 1–6. 
https://doi.org/10.1080/17439884.2020.1694945 

 
Seo, K., Tang, J., Roll, I., Fels, S., & Yoon, D. (2021). The impact of artificial 

intelligence on learner – instructor interaction in online learning. International 
Journal of Educational Technology in Higher Education, 18. 
https://doi.org/10.1186/s41239-021-00292-9 

 
Serrano, D. R., Dea-Ayuela, M. A., Gonzalez-Burgos, E., Serrano-Gil, A., & 

Lalatsa, A. (2019). Technology-enhanced learning in higher education: How 
to enhance student engagement through blended learning. In European 
Journal of Education (Vol. 54, Issue 2, pp. 273–286). 
https://doi.org/10.1111/ejed.12330. 

 
Shin, M.-H. (2018). Effects of Project-based Learning on Students’ Motivation and 

Self-efficacy. English Teaching, 73(1), 95–114. 
https://doi.org/10.15858/engtea.73.1.201803.95. 

 
Shoffa, S., Holisin, I., Jozua F, P., Cacik, S., Indriyani, D., Supriyanto, E. E., Basith, 

A., & Giap, Y. C. (2021). Perkembangan Media Pembelajaran di Perguruan 
Tinggi (Issue February). 

 
Simarmata, J., Sari, D. C., Purba, D. W., Mufarizuddin, & Hasibuan, M. said. 

(2019). Blended Learning: Pembelajaran di Era Disrupsi. In Inovasi 
Pendidikan Lewat Transformasi Digital (pp. 10–15). 

 
Skarstein, T. H., & Skarstein, F. (2020). Curious children and knowledgeable adults 

– early childhood student-teachers’ species identification skills and their views 
on the importance of species knowledge. International Journal of Science 
Education, 42(2), 310–328. https://doi.org/10.1080/09500693.2019.1710782 

 
Soanes, K., & Lentini, P. E. (2019). When cities are the last chance for saving 

species. Frontiers in Ecology and the Environment, 17(4), 225–231. 
https://doi.org/10.1002/fee.2032 

 
Sormunen, M., Saaranen, T., Heikkilä, A., Sjögren, T., Koskinen, C., Mikkonen, 

K., Kaäriaïnen, M., Koivula, M., & Salminen, L. (2020). Digital Learning 
Interventions in Higher Education: A Scoping Review. CIN - Computers 



242 
 

Informatics Nursing, 38 (12), 613–624. 
https://doi.org/10.1097/CIN.0000000000000645. 

 
Stanley, M. J., Banks, S., Matthew, W., & Brown, S. (2020). Operationalization of 

bandura ’ s social learning theory to guide interprofessional simulation. 
Journal of Nursing Education and Practice, 10(10), 61–67. 
https://doi.org/10.5430/jnep.v10n10p61. 

 
Styers, M., Zandt, P., & Hayden, K. (2018). Active Learning in Flipped Life 

Science Courses Promotes Development of Critical Thinking Skills. CBE Life 
Sciences Education, 17(3): ar39, doi: 10.1187/cbe.16-11-0332. 

Sotnik, S., Manakov, V., & Lyashenko, V. (2023). Overview : PHP and MySQL 
Features for Creating Modern Web Projects. International Journal of 
Academic Information System Research (IJAISR), 7(1), 11–17. 

 
Spooner, S. L., Farnworth, M. J., & Ward, S. J. (2021). Conservation Education : 

Are Zoo Animals Effective Ambassadors and Is There Any Cost to Their 
Welfare ? Journal of Zoological and Botanical Gardens, 2, 41–65. 
https://doi.org/https://doi.org/10.3390/jzbg2010004https: 

 
Strasser, B. J. (2019). “Citizen science”? Rethinking science and public 

participation. Science and Technology Studies, 32(2), 52–76. 
https://doi.org/10.23987/sts.60425 

 
Sulistyadi, E. (2016). Karakteristik Komunitas Mamalia Besar Di Taman Nasional 

Bali Barat (TNBB). Zoo Indonesia, 25(2), 142–159. 
http://lipi.go.id/publikasi/karakteristik-komunitas-mamalia-besar-di-taman-
nasional-bali-barat-tnbb/24933%0Ahttp://files/192/Sulistyadi - 2016 - 
Karakteristik Komunitas Mamalia Besar Di Taman Nas.pdf. 

 
Sumaiya, B., Srivastava, S., Jain, V., & Prakash, V. (2022). The Role of Effective 

Communication Skills in Professional Life. World Journal of English 
Language, 12(3), 134–140. https://doi.org/10.5430/wjel.v12n3p134 

 
Sugiyono. (2013). Metode Penelitian Kuantitatif Kualitatif dan R&D. Penerbit 

Alfabeta. 
 
Sumadi, Aggereini, E., & Yelianti, U. (2017). Pengembangan Ensiklopedia Digital 

Hewan Vertebrata Berbasis Android Studio 2.2 untuk Kelas X SMA. Edu-
Sains, 6(2), 1–8. 

 
Sunandi, I., Juliati, J., Wawan, H., & Gilang, R. (2023). Dampak Integrasi 

Teknologi pada Pengalaman Belajar Mahasiswa Perguruan Tinggi.pdf. Jurnal 
Pendidikan Tambusai, 7(1), 3046–3054. 

 
Sutarno, S., & Setyawan, A. D. (2015). Biodiversitas Indonesia: Penurunan dan 



243 
 

upaya pengelolaan untuk menjamin kemandirian bangsa. Prosiding Seminar 
Nasional Masyarakat Biodiversitas Indonesia, 1, 1–13. 
https://doi.org/10.13057/psnmbi/m010101. 

 
Syaifa, H., Khairunnisa, Y., & Yulinda, R. (2023). Pengembangan Poster Digital 

Multimodal Sistem Pernapasan Manusia Dalam Melatih Kemampuan Literasi 
Sains Pada Aspek Pengetahuan Sains Peserta Didik SMP. Jurnal Pendidikan 
Kimia Dan Ilmu Kimia, 06(01), 40–51. 

 
Szymkowiak, A., Melovic, B., Dabic, M., Jeganathan, K., & Kundi, G. S. (2021). 

Technology in Society Information technology and Gen Z: The role of 
teachers, the internet, and technology in the education of young people. 
Technology in Society, 65(101565), 1–10. 
https://doi.org/https://doi.org/10.1016/j.techsoc.2021.101565 

 
Tapolcai, J. (2017). Digital Encyclopedia of Scientific Results. 

http://arxiv.org/abs/1711.10172. 
 
Tasliah, A. L., Nuraeni, A., & Rachman, I. F. (2024). Literasi Digital: Kunci 

Menuju Pendidikan Berkualitas Melalui Perspektif SDGS 2030. Jurnal 
Multidisiplin Ilmu Akademik, 1(3), 154–165. 
https://doi.org/https://doi.org/10.61722/jmia.v1i3.1385 

 
Thomas, M. L., Gunawardene, N., Horton, K., Williams, A., O’Connor, S., 

McKirdy, S., & van der Merwe, J. (2017). Many eyes on the ground: citizen 
science is an effective early detection tool for biosecurity. Biological 
Invasions, 19(9), 2751–2765. https://doi.org/10.1007/s10530-017-1481-6. 

 
Tokan, M. K., & Imakulata, M. M. (2019). The effect of motivation and learning 

behaviour on student achievement. South African Journal of Education, 39(1), 
1–8. https://doi.org/10.15700/saje.v39n1a1510. 

 
Tran, V. D. (2019). Does cooperative learning increase students’ motivation in 

learning? International Journal of Higher Education, 8(5), 12–20. 
https://doi.org/10.5430/ijhe.v8n5p12 

 
Trilling, B., & Fadel, C. (2009). 21st Century Skills: Learning for Life in Our 

Times. In John Wiley & Sons, Inc. All rights reserved (Vol. 2, Issue 1). 
 
Trisdiono, H., Siswandari, S., Suryani, N., & Joyoatmojo, S. (2019). 

Multidisciplinary integrated project-based learning to improve critical 
thinking skills and collaboration. International Journal of Learning, Teaching 
and Educational Research, 18(1), 16–30. 
https://doi.org/10.26803/ijlter.18.1.2. 

 
Tsortanidou, X., Daradoumis, T., & Barberá, E. (2019). Connecting moments of 



244 
 

creativity, computational thinking, collaboration and new media literacy skills. 
Information and Learning Science, 120 (11–12), 704–722. 
https://doi.org/10.1108/ILS-05-2019-0042. 

 
UCL. (2024). History of Citizen Science. University College London 

Https://Www.Ucl.Ac.Uk/Library/Open-Science-Research-Support/Open-
Science/Citizen-Science/History-Citizen-Science. 

 
Ulandari, R., Jusmaldi, & Rukmi, D. S. (2024). Keanekaragaman dan kelompahan 

Mamalia Kecil Non-Volant Di Perkebunan Kelapa Sawit Desa Setabu Pulau 
Sebatik, Kalimantan Utara. Bioprospek, 16(1), 37–44. 

 
Umarella, M. (2023). Meningkatkan Hasil Belajar Siswa kelas XI IPA Pada Materi 

Pertahanan Tubuh Melalui Model Student Team Achivment Division Di SMA 
Negeri 3 Salahutu Kabupaten Maluku Tengah. Pedagogika: Jurnal Pedagogik 
Dan Dinamika Pendidikan, 11(1), 79–82. 
https://media.neliti.com/media/publications/519363-survei-minat-belajar-
peserta-didik-terha-fe6d974c.pdf 

 
Verdes, A., Navarro, C., & Álvarez-Campos, P. (2021). Mobile learning 

applications to improve invertebrate zoology online teaching. Invertebrate 
Biology, 140(e12321), 1–12. https://doi.org/10.1111/ivb.12321 

 
Wäldchen, J., & Mäder, P. (2018). Machine learning for image based species 

identification. Methods in Ecology and Evolution, 2018(9), 2216–2225. 
https://doi.org/10.1111/2041-210X.13075. 

 
Waruwu, A. N., Rahmadhanty, A., Hutagalung, A., Sari, I. P., & Almsy, Z. (2023). 

Keterampilan Bertanya dalam Proses Pembelajaran di Kelas. Paedagogi: 
Jurnal Kajian Ilmu Pendidikan (e-Journal), 9(1), 65. 
https://doi.org/10.24114/paedagogi.v9i1.44757 

 
Wicaksono, R. A. (2023). 21 Spesies Mamalia Indonesia di Tepi Jurang 

Kepunahan. BETAHITA.ID, 1–8. 
 
Widanski, B., Thompson, J. A., & Foran-Mulcahy, K. (2020). Improving Students’ 

Oral Scientific Communication Skills through Targeted Instruction in Organic 
Chemistry Lab. Journal of Chemical Education, 97(10), 3603–3608. 
https://doi.org/10.1021/acs.jchemed.9b01190. 

 
Wiliyanti, V., Buana, L. S. A., Haryati, Rusmayani, N. G. A. L., Dewi, K. A. K., & 

Novita, F. (2024). Analisis Penggunaan Media Berbasis Teknologi Dalam 
Meningkatkan Minat Belajar Mahasiswa. Jurnal Review Pendidikan Dan 
Pengajaran, 7(3), 6790–6797. 
http://journal.universitaspahlawan.ac.id/index.php/jrpp 

 



245 
 

Winantya, A. A. P., Isnaeni, I., Azzahra, U. M., Aryanto, K. D., Maharani, C. B., 
& Sabrina, A. (2024). Sikap Mahasiswa Unnes Terhadap Isu-Isu Konservasi 
Biodiversitas.pdf. Jurnal Analis, 3(1), 134–140. 

 
Wood, E. E. (2015). How Encyclopaedia Britannica has remained relevant in a 

digital world. Https://Www.Itbusiness.ca/News/How-Encyclopaedia-
Britannica-Has-Remained-Relevant-in-a-Digital-World/63254. 

 
Wu, L., Wang, D., & Evans, J. A. (2019). Large Teams Develop and Small Teams 

Disrupt Science and Technology. NATURE. 
 
Wuebben, D., Romero-Luis, J., & Gertrudix, M. (2020). Citizen science and citizen 

energy communities: A systematic review and potential alliances for SDGs. 
Sustainability (Switzerland), 12(23), 1–24. 
https://doi.org/10.3390/su122310096 

 
Yang, X. (2023). A Historical Review of Collaborative Learning and Cooperative 

Learning. TechTrends, 67(4), 718–728. https://doi.org/10.1007/s11528-022-
00823-9. 

 
Young, J. C., Rose, D. C., Mumby, H. S., Benitez-capistros, F., Derrick, C. J., 

Finch, T., Garcia, C., Home, C., Marwaha, E., Morgans, C., Parkinson, S., 
Shah, J., Wilson, K. A., Mukherjee, N., Wilson, K. A., & Rose, D. C. (2018). 
A methodological guide to using and reporting on interviews in conservation 
science research. Methods in Ecology and Evolution, 9, 10–19. 
https://doi.org/10.1111/2041-210X.12828 

 
Young, B. E., Dodge, N., Hunt, P. D., Ormes, M., Schlesinger, M. D., & Shaw, H. 

Y. (2019). Using citizen science data to support conservation in environmental 
regulatory contexts. Biological Conservation, 237(February), 57–62. 
https://doi.org/10.1016/j.biocon.2019.06.016. 

 
Yuhanna, W. L. (2021). Analisis Kebutuhan Belajar Mahasiswa pada Perkuliahan 

Zoologi Vertebrata di Masa Pandemi Covid19. Jurnal Edukasi Matematika 
Dan Sains), 9(1), 129–137. https://doi.org/10.25273/jems.v9i1.8803. 

 

Yulianti, T., & Sulistyawati, A. (2021). Enhancing Public Speaking Ability 
Through Focus Group Discussion. Jurnal PAJAR (Pendidikan Dan 
Pengajaran), 5, 519–525. 

 
Yuliyanto, E., Hidayah, F. F., Istyastono, E. P., & Wijoyo, Y. (2018). Analisis 

Refleksi Pada Pembelajaran : Review Reasearch. Seminar Nasional 
Edusaintek, 30–36. 

 
Zou, Y., Kuek, F., Feng, W., & Cheng, X. (2025). Digital learning in the 21st 

century : trends , challenges , and innovations in technology integration. 



246 
 

Frontiers in Education, 10(1562391), 01–11. 
https://doi.org/https://doi.org/10.3389/feduc.2025.1562391. 

 
Zurell, D., Franklin, J., König, C., Bouchet, P. J., Dormann, C. F., Elith, J., Fandos, 

G., Feng, X., Guillera-Arroita, G., Guisan, A., Lahoz-Monfort, J. J., Leitão, P. 
J., Park, D. S., Peterson, A. T., Rapacciuolo, G., Schmatz, D. R., Schröder, B., 
Serra-Diaz, J. M., Thuiller, W., … Merow, C. (2020). A standard protocol for 
reporting species distribution models. Ecography, 43(9), 1261–1277. 
https://doi.org/10.1111/ecog.04960 

 

 

 
 

 

 

 


	D_IPS_2105012_Title.pdf
	Hak Cipta
	Lembar Pengesahan_Fitri Aryanti_2105012_rev
	D_IPS_2105012_Abstrak
	D_IPS_2105012_Daftar Isi_rev[1]
	D_IPS_2105012_Daftar Tabel[1]
	D_IPS_2105012_Daftar Gambar[1]
	D_IPS_2105012_Daftar Lampiran[1]
	D_IPS_2105012_Daftar Pustaka[1]



