DAFTAR PUSTAKA

Afiliyani, M., Maryono, & Firdaus. (2024). Pengembangan media
pembelajaran berbasis artificial intelligence (Al) “chatbot” melalui
pemahaman etnosains pada pembelajaran fisika suhu dan kalor
untuk  meningkatkan kemandirian siswa. Jurnal Lingkar
Pembelajaran Inovatif, 5(6).

Agyare, B., Asare, J., Kraishan, A., Nkrumah, I., & Adjekum, D. K. (2025).
A cross-national assessment of artificial intelligence (Al) chatbot
user perceptions in collegiate physics education. Computers and
Education: Artificial Intelligence, 1-15.

Akbar, S. (2017). Instrumen Perangkat Pembelajaran. Bandung:
Rosdakarya.

Alanazi, A. A., Osman, K., & Halim, L. (2025). Enhancing physics
problem-solving skills through guided discovery and scaffolding
strategies: Evidence from Saudi technical colleges. International
Journal on Math, 1-22.

Alifah, 1., Jumini, S., & Nugroho, M. Y. (2025). media website fisika
sebagai sarana pembelajaran kontekstual: Upaya digitalisasi
pendidikan untuk problem solving skills. Jurnal Pendidikan, Sains
dan Teknologi, 4(3), 364-370. doi.org/10.47233/jpst.v413.3217

Alvin, Robet, & Tarigan, F. A. (2025). Implementasi chatbot otomatis
akademik berbasis web menggunakan LLM dan rule-based system
studi kasus: STMIK time. JIKO (JURNAL INFORMATIKA DAN
KOMPUTER), 9(3), 651-665.
doi:http://dx.doi.org/10.26798/jiko.v9i3.2209

Amaliah, R. A., Yaumi, M., & Rasyid, M. R. (2023). Transforming learning
through the web and internet. Jurnal Kolaboratif Sains, 6(12), 1855-
1861. doi:10.56338/jks.v6i12.4553

Amrudin, F., Pujayanto, & Setyawati, E. T. (2025). Pengembangan media
pembelajaran berbasis website pada materi listrik dinamis untuk
meningkatkan hasil belajar peserta didik SMA. GRAVITASI: Jurnal
Pendidikan Fisika dan Sains, 8(2).
doi:https://doi.org/10.33059/gravitasi.jpfs.v8i02.14058

Arikunto, S. (2013). Prosedur Penelitian: Suatu Pendekatan Praktik.
Jakarta: Rineka Cipta.

Batubara, H. H. (2018). Pembelajaran Berbasis Web dengan Moodle. Jawa
Tengah: Deepublish.

Bitzenbauer, P. (2023). ChatGPT in physics education: A pilot study on
easy-toimplement  activities. Contemporary  Educational
Technology, 15(3). doi:https://doi.org/10.30935/cedtech/13176

Branch, R. M. (2009). Instructional Design: The ADDIE Aproach. New
York/Boston: Springer.

96



Busyairi, A., Munandar, R., Apsari, P. A., Wahyuni, A., Nurhasanah, Arni,
K.J., ... Diarta, M. H. (2022). Identification of prospective physics
teacher's misconceptions of temperature and heat concept using the
three tier test. AMPLITUDO: Journal of Science & Technology
Innovation, 1(2), 48-53.
doi:https://doi.org/10.56566/amplitudo.v1i2.9

Debets, T., Banihashem, S. K., Brinke, D. J.-T., Vos, T. E., Wenninger, G.
M., & Camp, G. (2025). Chatbots in education: A systematic review
of objectives, underlying technology and theory, evaluation criteria,
and impacts. Computers & Education ELSEVIER. Retrieved from
https://doi.org/10.1016/j.compedu.2025.105323

Fitri, A. M., & Gusnedi. (2024). Multimedia interaktif dengan model
discovery learning pada materi suhu dan kalor menggunakan
ispring. Jurnal Pendidikan Tambusai, 8(1), 8834-8841.
doi:https://doi.org/10.31004/jptam.v8i1.13731

Gall, M. D., Gall, J. P., & Borg, W. R. (2007). Educational Research An
Introduction Eighth Edition. United States of Amerika.

Giancoli, D. C. (2016). Physics: Principles with Applications 7th Edition.
United States of America: Pearson Education.

Haenlein, M., & Kaplan, A. (2019). A brief history of artificial intelligence:
On the past, present, and future of artificial intelligence. Berkeley
Haas, 1-10. doi:10.1177/0008125619864925

Haliday, & Resnick. (2013). Fundamental of Physics 10th Edition. United
States of America: John Wiley and sons.

Hardika, J., Ridwan, Bentri, A., Hakim, R., Rayendra, & Yeni, F. (2024).
Development of interactive learning media mobile learning in
science for class viii junior high school. Journal of Research in
Science Education, 10(11), 9751-9758.
doi:https://doi.org/10.29303/jppipa.v10i11.8630

Huang, H. W., Teng, D. C.-E., & Tiangco, J. A. (2024). The impact of Al
chatbot-supported guided discovery learning on pre-service
teachers’ learning performance and motivation. Journal of Science
Education and Technology, 34(6), 1286-1300. doi:10.1007/s10956-
024-10179-9

IBM. (2023). IBM Cloud Solution Tutorials: 2023 in Review. Retrieved
from IBM: ibm.com

Indriastuti, A., & Tawil, N. (2024). Penggunaan media pembelajaran fisika
berbasis web untuk kelas X SMK Negeri 10 Jeneponto. Omega:
Jurnal Pendidikan dan Sains Fisika, 3(1).

Iswanto, I. H., Wulandari, A. Y., Putera, D. B., Sutarja, M. C., & Huzairi.
(2022). Identifikasi pemahaman konsep siswa pada materi suhu dan
kalor di mts agung mulia. Jurnal Natural Science Educational

97



Research, 5(2), 2654-4210.
doi:https://doi.org/10.21107/nser.v5i2.17588

Jailani, M. (2026). Inovasi pembelajaran fisika di era digital: Suatu tinjauan
sistematis terhadap model dan teknologi pembelajaran modern.
MAGNETON: Jurnal Inovasi Pembelajaran Fisika, 4(1).
doi:doi.org/10.30822/5z3snw81

Johnson, A. P. (2017). Bruner's Learning Theory. Minnesota State
University, Mankato.

Judijanto, L., Muhammadiah, M., Suhirman, L., Laka, L., Boari, Y.,
Lembang, S. T., ... Yunus, M. (2024). Metodologi Research and
Development (Teori dan Penerapan Metodologi RnD). Jambi: PT.
Sonpedia Publishing Indonesia.

Kapul, M., Lantik, V., & Astiti, K. A. (2023). Analisis miskonsepsi siswa
dan alternatif remediasinya pada konsep suhu dan kalor. Jurnal
Pendidikan dan Pembelajaran IPA Indonesia, 13(1), 17-23.
doi:https://doi.org/10.23887/jppii.v13i1.56275

Karimah, U., Sunarti, T., & Munasir. (2023). Digital era for quality
education: effectiveness of discovery learning with android to
increase scientific literacy. IJORER : International Journal of
Recent Educational Research, 4(6), 862-876.
doi:https://doi.org/10.46245/ijorer.v4i6.437

Kemendikdasmen.  (2025). CP & ATP. Retrieved from
https://guru.kemendikdasmen.go.id/kurikulum/referensi-
penerapan/capaian-pembelajaran/

Kotsis, K. T. (2025). From chalkboard to chatbot: The future of physics
education through artificial intelligence integration. Journal of
Effective Teaching Methods (JETM).
doi:https://doi.org/10.59652/jetm.v3i2.515

Kusuma, A. A., Maharani, W. A., Wibowo, F. C., Nasbey, H., & Costu, B.
(2024). Effectiveness of artificial intelligent independent learning
(AIIL) with physics chatbot of global warming concept. Momentum:
Physics Education Journal, 8(1), 2548-9135.
doi:https://doi.org/10.21067/mpej.v8i1.8942

Kusumaningsih, S. R., Syahada, S. P., & Setiawaty, R. (2025). Analisis
kevalidan dan kepraktisan media beskuba berbasis budaya pati
untuk pembelajaran kalimat siswa kelas Il. Jurnal Pengabdian
Masyarakat dan Riset Pendidikan, 4(3), 17365-17373.
doi:https://doi.org/10.31004/jerkin.v4i3.4890

Labadze, L., Grigolia, M., & Machaidze, L. (2023). Role of Al chatbots in
education: Systematic literature review. International Journal of
Educational Technology in Higher Education.
doi:https://doi.org/10.1186/s41239-023-00426-1

98



Labib, U. A., & Yolida, B. (2019). Pengembangan aplikasi berbasis android
yang terintegrasi dengan website sebagai media pembelajaran
biologi. Jurnal Bioterdidik, 7(5).

Lasmi, N. K. (2015). Seri Pendalaman Materi Fisika untuk SMA/MA.
Jakarta: Erlangga.

Lee, Y. F., Hwang, G. J., & Chen, P. Y. (2025). Technology-based
interactive guidance to promote learning performance and
self-regulation: a chatbot-assisted self-regulated learning approach.
Education Tech Research Development, 1-26.

Lestari, P. R. (2025). Technology as the key to overcoming physics
misconceptions: Exploring the concepts of temperature and heat
through a digital approach. Journal of Educational Innovation and
Technology, 1, 28-38.

Maemum, P. J., Ardhuha, J., Sutrio, & Wahyudi. (2025). The effect of pjbl
on critical thinking skills of high school students in physics learning
on topic of static fluid. Jurnal Pendidikan Fisika dan Teknologi
(JPFT), 11(1). doi: https://dx.doi.org/10.29303/jpft.v11i1.9055

Musyawir, Ansori, S., Irani, U., Delimayanti, M. K., Surwuy, G. S., Ismail,
. .. Elvianasti, M. (2022). Model-Model Pembelajaran Inovatif.
Sumatera Utara: Mifandi Mandiri Digital .

Muzakki, A., Ramadhanti, I. N., Alifiyan, I. N., & Ayu, T. S. (2022). Kajian
model pembelajaran fisika sma pada topik kinematika gerak lurus.
Jurnal Pendidikan, Inovasi, dan Terapan Teknologi, 1(2), 85-98.
doi:doi.org/10.58797/pilar.0102.04

Newby, P. (2014). Research Methods for Education Second Edition. New
York: Routledge.

Nieveen, N. (1999). Prototyping to Reach Product Quality. In J. v. Akker,
R. M. Branch, K. Gustafson, N. Nieveen, & T. Plomp, Design
Approaches and Tools in Education and Training (pp. 125-135).
Dordrecht: Kluwer Academic Publishers.

Ningrum, N. T., & Subali, B. (2025). Literature review of research trends in
the development of computer-based physics interactive learning
media for high school students in 2020-2025. Indonesian Journal of
Science and Education, 9(2), 109-124.
doi:https://doi.org/10.31002/ijose.v9i2.2918

Novita, A. A., Danawan, A., Aviyanti, L., & Nawas, A. (2025). Developing
the HETMOFT : A five-tier test for identifying student
misconceptions in heat and thermodynamics. Berkala Ilmiah
Pendidikan Fisika, 13(1), 230-248. d0i:10.20527/bipf.v13i2.21547

Nurhalisa, S., Aprianto, R., & Fitriyanto, S. (2026). Development of a pbl-
based physics website to improve student's critical thinking and
learning motivation. Indonesian Journal of Innovation and
Educational ~ Technology, 1(1), 19-26. Retrieved from

99



https://journal.publication-
center.com/index.php/ijiet/article/view/2073

Nurkhojin, M., Odja, A. H., Buhungo, T. J., Mursalin, Uloli, R., & Payu, C.
S. (2022). The effectiveness of the discovery learning model assisted
by video games to improve student learning outcomes on the
concept of momentum and impulse in high school. Physics
Education Research Journal, 4(2), 57-62.
d0i:10.21580/perj.2022.4.2.12781

P, A. H., Susila, A. B., & Susanti, D. (2025). Pengembangan media
pembelajaran berbantuan google sites dengan pendekatan induktif
pada materi fluida dinamis. Prosiding Seminar Nasional Fisika (E-
Journal), 13. doi:doi.org/10.21009/03.1301.PF15

Pagarra, H., Syawaluddin, A., Krismanto, W., & Sayidiman. (2022). Media
Pembelajaran. Makassar: Badan Penerbit UNM.

Pakpahan, R., Sihombing, J., Purba, A. H., & Simanjuntak, M. P. (2025).
Studi literatur mengenai penggunaan teknologi informasi dalam
pengembangan media pembelajaran fisika. Jurnal  Studi
Multidisipliner, 9(10).

Pamuraja, B. E., Halidjah, S., & Ghasya, D. A. (2022). Pengembangan
media pembelajaran berbasis web subtema bagaimana tubuh
mengolah makanan kelas V sekolah dasar. Jurnal Pendidikan dan
Pembelajaran, 11(3).
doi:https://doi.org/10.26418/jppk.v11i3.53418

Pulumoduyo, S. N., Katili , A. S., Ibrahim, M., Solang, M., & Husain, I. H.
(2025). Validitas media pembelajaran berbasis google sites untuk
meningkatkan hasil belajar siswa pada materi sistem ekskresi.
Biocaster: Jurnal Kajian Biologi,  5(4), 957-966.
doi:https://doi.org/10.36312/biocaster.v5i4.725

Radjawane, M. M., Tinambunan, A., & Jono, S. (2022). Fisika untuk
SMA/MA Kelas XI. Jakarta: Kementrian Pendidikan, Kebudayaan,
Riset, dan Teknologi.

Rahmawati, S., Masykuri, M., & Sarwanto. (2021). The effectiveness of
discovery learning module classification of y learning module
classification of materials and its changes to enhance critical
thinking skills. Jurnal Inovasi Pendidikan IPA, 7(1), 78-84.
doi:https://doi.org/10.21831/jipi.v7i1.33253

Rizaldi, R., Syahwin, & Hasanah, U. S. (2023). Praktikalitas e-modul
praktikum fisika SMA berbasis model pembelajaran problem based
learning (PBL) terhadap keterampilan proses sains siswa SMA.
Jurnal Pendidikan MIPA, 13(4).
doi:https://doi.org/10/37630/jpm.v13i4.1275

Rohmabh, I., Maftukhin, A., & Kurniawan, E. S. (2025). Improving physics
concepts and students’ learning interests through interactive
learning media. Radiasi: Jurnal Berkala Pendidikan Fisika, 31-38.

100



Saifullah, Yawan, H., Syafitri, N., & Nurhaliza, S. (2024). Integrating Al
chatbot into learning management system: Enhancing student
engagement and learning outcomes. DE_JOURNAL (Dharmas

Education Journal), 5(2), 1346-1359.
doi:https://doi.org/10.56667/dejournal.v5i2.1605
Salame, 1. 1., Fadipe, O., & Akter, S. (2025). Examining difficulties,

challenges, and alternative conceptions students exhibit while
learning about heat and temperature concepts. Interdisciplinary
Journal of Environmental and Science Education, 21(2), 2510.
doi:https://doi.org/10.29333/ijese/15997

Salamun, Widyastuti, A., Syawaluddin, Astuti, R. N., lwan, Simarmata, J.,
.. Arif, M. H. (2023). Model-Model Pembelajaran Inovatif.
Yayasan Kita Menulis .

Saleh, M. S., Syahruddin, Saleh, M. S., Azis, I., & Sahabuddin. (2023).
Media Pembelajaran. Jawa Tengah: Eureka Media Aksara.

Salsabila, U. H., & Agustian, N. (2021). Peran teknologi pendidikan dalam
pembelajaran. Islamika : Jurnal Keislaman dan llmu Pendidikan,
3(1), 123-133.

Serway, R. A., & Jewett, J. W. (2014). Physics for Scientists and Engineers
Ninth Edition. United States of America: Cengage Learning.

Shoffa, S., Subroto, D. E., Nasution, F. S., Astuti, W., Romandi, U., Cholid,
F., ... Gusmirawati. (2023). Media Pembelajaran. Indonesia: CV.
Afasa Pustaka.

Siregar, T. (2025). Penelitian dan Pengembangan (Research and
Development). Jawa Barat: Goresan Pena.

Slamet, F. A. (2022). Model Penelitian Pengembangan (RnD). Jawa Timur:
Institut Agama Islam Sunan Kalijogo Malang.

Suardin, D., Haeruddin, Sani, N. K., Jarnawi, M., Zaky, M., & Khuzaimabh,
A. U. (2025). The influence of the deep learning approach on
students' physics learning outcomes. Journal of Teacher Studies and
Learning, 8(3). doi:https://doi.org/10.30605/jsgp.8.3.2025.6833

Subiyantoro, S. (2024). Buku Ajar Artificial Intelligence. Jawa Tengah:
Penerbit Underline.

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

Sukarelawan, M. I., Sriyanto, Puspitasari, A. D., Sulisworo, D., & Hikmah,
U. N. (2021). Four-tier heat and temperature diagnostic test (4t-htdt)
to identify student misconceptions. JIPFRI (Jurnal Inovasi
Pendidikan  Fisika dan  Riset Illmiah), 5(1), 1-8.
doi:https://doi.org/10.30599/jipfri.v5i1.856

Surjono, H. D., Nurlayli, A., & Sofyan, M. A. (2024). Pemanfaatan
Artificial Intelligence dalam e-Learning. Indonesia: UNY Press.

101



Syamsidah, Jusniar, Ratnawati, & Muhiddin, A. (2022). Model Discovery
Learning. Jawa Tengah: Yayasan Kita Menulis .

Tambunan, M., & Sihite, K. (2019). Collaboration and student motivation
achievement in physics learning. JOURNAL OF LEARNING AND
TECHNOLOGY IN PHYSICS, 1(1), 8. doi:10.24114/jltp.v1i1.11048

Twumasi, E. A., Nti, D., Acheampong, R., & Ameyaw, F. (2021).
Assessment of students' misconceptions about heat and temperature
through the use of two-tier test instrument. British Journal of
Education, Learning and Development Psychology, 4(1), 90-104.
doi:https://doi.org/10.52589/BJELDP-O22B5EPK

United Nations. (2015). Transforming our world: The 2030 Agenda for
Sustainable Development. United Nations.

Utama, R., Taifur, M., Ishafit, & Okimustava. (2025). Investigating senior
high school students’ conceptual understanding of heat and
temperature: A qualitative analysis in physics education. JPF
(Jurnal Pendidikan Fisika) FKIP UM Metro, 1-17.

Wang, T., & Cheng, E. C. (2023). Artificial Intelligence in Education
Technologies: New Development and Innovative Practices. Springer
Nature Singapore.

Wibowo, F. C., Nasbey, H., Aziz, T. A., Darman, D. R., Kusuma, A. A.,
Ihsan, & Bunyami, M. A. (2025). Integrating artificial intelligence
chatbot climate change with physics digital modules for student
learning  assistants.  Multidisciplinary ~ Science  Journal.
doi:https://doi.org/10.31893/multiscience.2025583

Wright, K. (2025). Challenges and limitations of Al in education: Strategies
for addressing racial inequity in ChatGPT. American Journal of
STEM Education: Issues and Perspectives, 4, 66-74.

Yeni, D. (2025). The utilization of interactive multimedia as a physics
learning media. Journal of Higher Education and Academic
Advancement, 2(8), 367-373.
doi:https://doi.org/10.61796/ejheaa.v2i8.1367

Yusuf, Y., Setyorini, R., Rachmawati, R., Sabar, Tyaningsih, R. Y.,
Nuramila, . . . Hanika, I. M. (2020). Call For Book Tema 3 (Media
Pembelajaran). Jawa Timur: CV. Jakad Media Publishing.

Zambrano, M. G., Alvarado, L. S., Chamba, B. V., & Rubio, E. L. (2025).
Transforming physics teacher training through ChatGPT: A study
on usability and impact. Education Sciences, 15(7), 887.
doi:https://doi.org/10.3390/educsci15070887

102



