DAFTAR PUSTAKA

Abdulwahed, M., & Nagy, Z. K. (2011). The TriLab, a novel ICT based triple
access mode laboratory education model. Journal Computers and Education,
56(1), 262-274.

Bradbury, B. L., Tahini, I. H., & Dadykin, A. K. (2018). Fundamentals of New
Effective System to Accelerate Language Acquisition Using Visual
Approach. International Journal of Information and Education Technology,
8(11), 768-772. DOI: https://doi.org/10.18178/ijiet.2018.8.11.1137

Billah, A., dan Widiyatmoko, A. (2018). The Development of Virtual Laboratory
Learning Media for the Physical Optics Subject. Jurnal limiah
Pendidikan Fisika Al-Biruni. Vol.7 (2): 153-160. DOI:
https://doi/org/10.24042/jipfalbiruni.v7i2.2803

Borgerding, L. A., Sadler, T. D., & Koroly, M. J. (2013). Teachers’ concerns about
biotechnology education. Journal of Science Education and Technology,
133-147.

Cavanagh, H., Hood, J., & Wilkinson, J. (2005). Riverina High School students’
views of biotechnology. Electronic Journal of Biotechnology, 8(2), 121-127.
DOI: https://doi.org/10.2225/vol8-issue2-fulltext-1

Cimer, A. (2012). What makes biology learning difficult and effective: Students’
views. Educational Research and Reviews, 7(3), 61-71. DOI:
https://doi.org/10.5897/ERR11.205

Dakhi, O., Jama, J., Irfan, D, Ambiyar, & Ishak. (2020). Blended learning: A 21st
century learning model at college. International Journal of Multi Science,
1(7), 50-65.
https://multisciencejournal.com/index.php/ijm/article/view/92/72

Damayanti, A., & Kurniatanty, 1. (2008). Manajemen dan Teknik Laboratorium
Prodi Biologi. (Yogyakarta: Prodi Biologi, Fakultas Saintek Universitas
Islam Negeri Sunan Kalijaga

De Jong, T., Linn, M. C., & Zacharia, Z.C. (2013). Physical and virtual laboratories
in science and engineering education. Journal Science, 340(6130), 305-309.
DOI: https://doi.org/10.1126/Science 1230579

Dimitropoulos, K., Manitsaris, A., & Mavridis, I. (2008). Building virtual reality
environments for distance education on the web: A case study in medical
education. International Journal of Social Sciences, 2(1), 62—70.

Dyrberg, N. R., Treusch, A. H., & Wiegand, C. (2017). Virtual laboratories in
science education: Students’ motivation and experiences in two tertiary
biology courses. Journal of Biological Education, 51(4), 358-374. DOI:
https://doi.org/10.1080/00219266.2016.1257498

39


https://doi.org/10.18178/ijiet.2018.8.11.1137
https://doi/org/10.24042/jipfalbiruni.v7i2.2803
https://doi.org/10.2225/vol8-issue2-fulltext-1
https://doi.org/10.5897/ERR11.205
https://multisciencejournal.com/index.php/ijm/article/view/92/72
https://doi.org/10.1126/Science%201230579
https://doi.org/10.1080/00219266.2016.1257498

Elangovan, T., & Ismail, Z. (2014). The effects of 3D computer simulation on
biology students’ achievement and memory retention. Journal Asia-Pacific
Forum on Science Learning and Teaching, 15(2), 1-25.
https://www.eduhk.hk/apfslt/download/v15 issue2_files/elangovan.pdf

Fatimah, Z., Rizaldi, D. R., Jufri, A. W., & Jamaluddin, J. (2020). Model Inkuiri
Terbimbing Berbantuan Laboratorium Virtual Untuk Meningkatkan
Keterampilan Proses Sains. Jurnal Pendidikan, Sains, Geologi, Dan
Geofisika (GeoScienceEd Journal), 1(2). DOIl:
https://doi.org/10.29303/goescienceedu.v1i2.45

Gall, M. M., Gall, J., & Borg, W. R. (2003). Educational Research An Introduction
(A. E. Buvirkovs, Ed.; 8th ed.). USA: Pearson Education.

Gunawan, G., Harjono, A., Hermansyah, H., & Herayanti, L. (2019).
Guided Inquiry Model Through Virtual Laboratory To Enhance Students'
Science Process Skills On Heat Concept. Jurnal Cakrawala Pendidikan,
38(2), 259-268. DOI: https://doi.org/10.21831/cp.v38i2.23345.

Guzmén, J. L., Rodriguez, F., Berenguel, M., & Dormido, S. (2005). Virtual lab for
teaching greenhouse climatic control. In IFAC Proceedings VVolumes (IFAC-
PapersOnline) (Vol. 38, Issue 1). IFAC. DOIl:
https://doi.org/10.3182/20050703-6-cz-1902.02286

Hakim, M. R., Epinur, & Fuldiaratman. (2017). Pengembangan Laboratorium
Virtual Menggunakan Adobe Flash Untuk Materi Faktor-Faktor Yang
Mempengaruhi Laju Reaksi di SMAN 10 Sarolangun. 6, 5—9.

Heradio, R., de la Torre, L., Galan, D., Cabrerizo, F. J., Herrera-Viedma, E., &
Dormido, S. (2016). Virtual and remote labs in education: A bibliometric
analysis. Journal Computers & Education, 98, 14-38.

Herlina, P., & Saputra, E. R. (2022). Pengembangan Media Power point Sebagai
Media Pembelajaran Bahasa Indonesia di Sekolah Dasar. Jurnal Basicedu,
6(2), 1800-1809. DOI: https://doi.org/10.31004/basicedu.v6i2.2207

Hermansyah, P. & Herayanti, L. (2005). Pengaruh Penggunaan Laboratorium
Virtual Terhadap Penguasaan Konsep dan Kemampuan Berpikir Kreatif
Siswa pada Materi Getaran dan Gelombang. Jurnal Pendidikan Fisika dan
Teknologi, Vol. I (Issue 2).

Hidayat, F. A., Fathurrahman (2018). Pendampingan Pemanfaatan Laboratorium
Virtual dalam Pembelajaran IPA. Jurnal ABDIMASA Pengabdian
Masyarakat, 1(1), 6-14.

Hikmah, N., Saridewi, N., & Agung, S. (2017). Penerapan Laboratorium Virtual
Untuk Meningkatkan Pemahaman Konsep Siswa. Jurnal Kimia dan
Pendidikan (Vol. 2, Issue 2).
DOI: http://dx.doi.org/10.30870/educhemia.v2i2.1608.91758

Irfan, Muhiddin, & Ristiana, E. (2019). Pengembangan Media Pembelajaran
IPA Berbasis Powerpoint di Sekolah Dasar. Indonesian Journal of Primary
Education, 3(2), 16-27. DOI: https://doi.org/10.17509/ijpe.v3i2.21765

40


https://www.eduhk.hk/apfslt/download/v15_issue2_files/elangovan.pdf
https://doi.org/10.29303/goescienceedu.v1i2.45
https://doi.org/10.21831/cp.v38i2.23345
https://doi.org/10.3182/20050703-6-cz-1902.02286
https://doi.org/10.31004/basicedu.v6i2.2207
http://dx.doi.org/10.30870/educhemia.v2i2.1608.g1758
https://doi.org/10.17509/ijpe.v3i2.21765

Jan van den Akker, Brenda Bannan, Anthony E. Kelly, Nienke Nieveen, & Tjeerd
Plomp. (2013). Educational Design Research (Tjeerd Plomp & Nienke
Nieveen, Ed.).

Jusuf, M., & Negeri, S. (2019). Efektifitas Media Komputer dengan Perangkat
Lunak Powerpoint dalam Meningkatkan Hasil Belajar Bahasa Inggris Materi
Pronoun pada Peserta Didik Kelas X Teknik Surveying di SMK Negeri 3
Gorontalo. Journal of Education, Language Teaching and Science (Vol. 1).

Koehler, M., & Mishra, P. (2009). What is technological pedagogical content
knowledge (TPACK)?. Journal of Education, 9(1), 60-70.

Kunto, I., Ariani, D., Widyaningrum, R., & Syahyani, R. (2021). Ragam Storyboard
Untuk Produksi Media Pembelajaran. Jurnal Pembelajaran Inovatif, 4(1),
108-120. DOI: https://doi.org/10.21009/jpi.041.14

Law, K. M. Y., Geng, S., & Li, T. (2019). Student enrollment, motivation and
learning performance in a blended learning environment: The mediating
effects of social, teaching, and cognitive presence. Journal Computers &
Education, 136, 1-12.

Marbach-Ad, G., Rotbain, Y., & Stavy, R. (2008). Using computer animation and
illustration activities to improve high school students’ achievement in
molecular genetics. Journal of Research in Science Teaching, 45(3), 273-292.
DOI: https://doi.org/10.1002/tea.20222

Marchevsky, A. M., Relan, A., & Baillie, S. (2003). Self-instructional “virtual
pathology” laboratories using web-based technology enhance medical school
teaching of pathology. Journal Human Pathology, 34(5), 423-429. DOI:
https://doi.org/10.1016/S0046-8177(03)00089-3

Mulyanta, & Leong M.M. (2009). Tutorial
Membangun Multimedia Interaktif Media Pembelajaran. Yogyakarta:
Universitas Atma Jaya Yogyakarta.

Nordin, N., Norainon Mohd, 1., Zakaria, E., & Embi, M. A. (2012). Development
and evaluation of webquest for the science subject. International Journal of
Learning, 18(5), 221-236. DOI: https://doi.org/10.18848/1447-
9494/cgp/v18i05/47592

Olympiou, G., Zacharias, Z., & DeJong, T. (2013). Making the invisible visible:
Enhancing students’ conceptual understanding by introducing representations
of abstract objects in a simulation. Journal Instructional Science, 41(3), 575-
596. DOI: https://doi.org/10.1007/s11251-012-9245-2

Partono, P., Wardhani, H. N., Setyowati, N. I., Tsalitsa, A., & Putri, S. N. (2021).
Strategi Meningkatkan Kompetensi 4C (Critical Thinking, Creativity,
Communication, & Collaborative). Jurnal Penelitian IliImu Pendidikan, 14(1),
41-52. DOI: https://doi.org/10.21831/jpipfip.v14i1.35810

Permanda, S., Alpusari, M., & Noviana, E. (2017). Pengembangan Media
Pembelajaran BerbasisPowerpoint Pada Mata Pelajaran Ipa Kelas IVC SD
Negeri 147 Pekanbaru. Jurnal Online Mahasiswa Fakultas Keguruan Dan

41


https://doi.org/10.21009/jpi.041.14
https://doi.org/10.1002/tea.20222
https://doi.org/10.1016/S0046-8177(03)00089-3
https://doi.org/10.18848/1447-9494/cgp/v18i05/47592
https://doi.org/10.18848/1447-9494/cgp/v18i05/47592
https://doi.org/10.1007/s11251-012-9245-2
https://doi.org/10.21831/jpipfip.v14i1.35810

IImu Pendidikan Universitas Riau, 1-13.
https://www.neliti.com/publications/189909

Pramesti, P. D., Dibia I. K., & Ujianti, P. R. (2021). Media Pembelajaran Daring
Interaktif Berbasis Power Point Dengan Fungsi Hyperlink. Jurnal Pedagogi
Dan Pembelajaran, 4(2), 258-267.
https://ejournal.undiksha.ac.id/index.php/JP2/index

Prastowo, A. (2013). Panduan Kreatif Membuat Bahan Ajar Inovatif. Jogjakarta:
DIVA Press.

Puspayanti, N. K. M., Santoso, D., Hadiprayitno, G., & Ilhamdi, Moh. L. (2023).
Pengembangan Laboratorium Virtual Berbasis Android dengan Aplikasi
Adobe Animate untuk Pemahaman Konsep Sains Peserta Didik Kelas XI
MIPA SMAN 8 Mataram. Jurnal IImiah Profesi Pendidikan, 8(1), 507-515.
DOI: https://doi.org/10.29303/jipp.v8il1.1252

Putri, F. A. B., & Rezkita, S. (2019). Pengembangan Media Pembelajaran
IPA Berbasis Powerpoint Interaktif Untuk Siswa Kelas V Sekolah Dasar
Negeri Gondolayu. Trihayu: Jurnal Pendidikan Ke-SD-An, 5(3), 684—693.
DOI: http://dx.doi.org/10.30738/trihayu.v5i3.6122

Rini, D. S., Azrai, E. P., Suryanda, A., Inayah, S. S., Khansa, A. A., & Kurnianto,
M. B. (2022). Augmented reality (AR) technology on the android operating
system in human respiratory system: From organ to cell. Biosfer, 15(1), 25—
35. DOI: https://doi.org/10.21009/biosferjpb.23448

Riyadi, A. (2019). Desain Pengembangan Laboratorium Dakwah: Studi Kasus UIN
Walisongo Semarang. Jurnal Komunikasi Islam.

Rizal, A., Adam, R. I., & Susilawati, S. (2018). Pengembangan Laboratorium
Virtual Fisika Osilasi. Jurnal Online Informatika, 3(1), 55. DOI:
https://doi.org/10.15575/j0in.v3i1.140

Rohman, M., & Amri, S. (2013). Strategi dan Desain Pengembangan Sistem
Pembelajaran. Jakarta: Prestasi Pustakaraya.

Rusdi, M. (2018). Penelitian Desain dan Pengembangan Kependidikan (1st ed).
Depok: Rajawali Pers.

Sahil, J., Hasan, S., Haerullah, A., Saibi, N. (2022). Penerapan Pembelajaran Abad
21 Pada Mata Pelajaran Biologi di SMA Negeri Kota Ternate. Biosfer Jurnal
Bio & Pend.Bio, 7(1).

Salsabila, U. H., Habiba, S., Amanah, I. L., Istigomah, N. A., & Difany, S.,
Pemanfaatan Aplikasi Quizizz Sebagai Media Pembelajaran Ditengah
Pandemi Pada Siswa SMA, Jurnal IImiah limu Terapan Universitas Jambi,
Vol 4 No. 2, 2020, DOI: https://doi.org/10.22437/jiituj.v4i2.11605

Setiadi, R., & Muflika, D. A. A. (2012). Eksplorasi Pemberdayaan Courseware
Simulasi PhET untuk Membangun Keterampilan Proses Sains Siswa SMA.
Jurnal Pengajaran MIPA.

42


https://www.neliti.com/publications/189909
https://ejournal.undiksha.ac.id/index.php/JP2/index
https://doi.org/10.29303/jipp.v8i1.1252
http://dx.doi.org/10.30738/trihayu.v5i3.6122
https://doi.org/10.21009/biosferjpb.23448
https://doi.org/10.15575/join.v3i1.140
https://doi.org/10.22437/jiituj.v4i2.11605

Smetana, L. K., & Bell, R. L. (2012). Computer simulations to support science
instruction and learning: A critical review of the literature. International
Journal of  Science  Education,  34(9), 1337-1370. DOIl:
https://doi.org/10.1080/09500693.2011.60518

Sugiyono. (2009). Metode Penelitian Pendidikan Pendekatan Kuantitatif,
Kualitatif, dan R & D. Alfabeta.

Sukenti, E. (2021). Pengembangan Laboratorium Virtual untuk Meningkatkan
Penguasaan Konsep pada Materi Sistem Sirkulasi. Jurnal limiah Pendidikan.
DOI: http://journal.unpak.ac.id/index.php/pedagonal

Supriadi, M., & Hignasari, L. V. (2019). Pengembangan Media Pembelajaran
Berbasis Virtual Reality untuk Meningkatkan Hasil Belajar Peserta Didik
Sekolah Dasar. Jurnal KOMIK (Konferensi Nasional Teknologi Informasi
Dan Komputer), 3(1), 2019, DOI: https://doi.org/10.30865/komik.v3il.1662

Suryanda, A., Azrai, E. P, Rini, D. S., Biologi, S. P., Matematika, F., Ilmu, D., &
Alam, P. (2021). Peningkatan Keterampilan Guru IPA dalam
Mengembangkan Media Pembelajaran Inovatif Berbasis Potensi Lokal.
DINAMISIA: Jurnal Pengabdian Kepada Masyarakat, 5, 836-842. DOI:
https://doi.org/10.31849/dinamisia.v5i2.3849

Suryanti, E., Fitriani, A., Redjeki, S., & Riandi, R. (2019). Persepsi Mahasiswa
terhadap Penggunaan Virtual Laboratory dalam Pembelajaran Biologi
Molekuler. Journal of Natural Science and Integration, 2(2), 32. DOI:
https://doi.org/10.24014/jnsi.v2i2.7884

Tan, S., & Waugh, R. (2013). Use of virtual-reality in teaching and learning
molecular biology. In Y. Cai (Ed.), 3D immersive and interactive learning
(pp. 17-43). DOI: https://doi.org/10.1007/978-981-4021-90-6 2

Tarbutton, T. (2018). Leveraging 21st century learning & technology to create
caring diverse classroom cultures. Journal Multicultural Education, 25(2), 4-
6.

Tatli, Z., & Ayas, A. (2013). Effect of a Virtual Chemistry Laboratory on Students
Achievement Technologies for the Seamless Integration of Formal and
Informal Learning. Journal of Educational Technology & Society, 16(1),
159-170. https://www.]stor.org/stable/jeductechsoci.16.1.159

Tegeh, M., Jampel, I. N., & Pudjawan, K. (2014). Model Penelitian Pengembangan
(1st ed). Yogyakarta: Graha limu.

Ulumudin, 1., Mahdiansyah, Joko, B. S. (2017). Buku Teks dan Pengayaan:
Kelengkapan dan Kelayakan Buku Teks Kurikulum 2013 Serta Kebijakan
Penumbuhan Minat Baca Siswa (M. Ph. D. Dra. Lucia H. Winingsih & M. Si.
Ir. Yendri Wirda, Eds.). Jakarta: Perpustakaan Nasional

Vijapurkar, J., Kawalkar, A., & Nambiar, P. (2014). What do cells really look like?
An inquiry into students’ difficulties in visualising a 3-D biological cell and
lessons 17 http://ijlter.org/index.php/ijlter for pedagogy. Journal Research in

43


https://doi.org/10.1080/09500693.2011.60518
http://journal.unpak.ac.id/index.php/pedagonal
https://doi.org/10.30865/komik.v3i1.1662
https://doi.org/10.31849/dinamisia.v5i2.3849
https://doi.org/10.24014/jnsi.v2i2.7884
https://doi.org/10.1007/978-981-4021-90-6_2
https://www.jstor.org/stable/jeductechsoci.16.1.159
http://ijlter.org/index.php/ijlter

Science Education, 44(2), 307-333. DOI: https://doi.org/10.1007/s11165-
013-9379-5

Walter Dick, lou Carey, & James O. Carey. (2014). The Systematic Design of
Instruction (7th ed.). USA: Pearson Education.

Wijayanti, W., & Relmasira, S. C. (2019). Pengembangan Media
PowerPointIPA  Untuk Siswa Kelas 1V SD Negeri Samirono. Jurnal
Penelitian Dan Pengembangan Pendidikan, 3(2), 77-83. DOI:
http://dx.doi.org/10.23887/jppp.v3i2.17381

Yektyastuti, R., & Ikhsan, J. (2016). Pengembangan Media Pembelajaran Berbasis
Android Pada Materi Kelarutan Untuk Meningkatkan Performa Akademik
Peserta Didik SMA. Jurnal Inovasi Pendidikan IPA, 5(1), 88-99.

Yusuf, I., Widyaningsih, W., & Purwati, D. (2015). Pengembangan Perangkat
Pembelajaran Fisika Modern Berbasis Media Laboratorium Virtual
Berdasarkan Paradigma Pembelajaran Abad 21 dan Kurikulum 2013. Jurnal
UNEJ, 4(2), 189-200

44


https://doi.org/10.1007/s11165-013-9379-5
https://doi.org/10.1007/s11165-013-9379-5
http://dx.doi.org/10.23887/jppp.v3i2.17381

