DAFTAR PUSTAKA

Abdullah, A. R. (2022). Pengembangan Bahan Ajar (1st ed.). CV. Literasi
Nusantara Abadi.

Adriyawati, Utomo, E., Rahmawati, Y., & Mardiah, A. (2020). STEAM-Project-
Based Learning Integration to Improve Elementary School Students ’
Scientific Literacy on Alternative Energy Learning. Universal Journal of
Educational Research, 8(5), 1863-1873.
https://doi.org/10.13189/ujer.2020.080523

Agmanalmaz, B. A., & Polat, M. (2025). Identifying the Difficulties in Developing
Hypothesis Formation Skills in Science Classes. Journal of STEM Teacher
Institutes, 5(1), 21-35.

Aimmah, I., & Amin, M. (2025). Thiagarajan * s 4-D Learning Model: A
Theoretical Study and Its Application in Learning Device Development.
Journal of Educaation Policy Analysis (JEPA), 1(1), 17-34.

Aisyah, I. H., & Rinjani, D. (2023). Pengaruh Seni llustrasi dalam Meningkatkan
Minat Baca (Studi Desain Novel Karya Tere Liye). Invensi, 8(1), 1-13.
https://doi.org/10.24821/invensi.v8i1.7184

AlAli, R. M., & Al-Barakat, A. A. (2024). Assessing the Effectiveness of
Environmental Approach-Based Learning in Developing Science Process
Skills and Cognitive Achievement in Young Children. Education Sciences,
14(11), 1-18. https://doi.org/10.3390/educscil4111269

Altun, M. (2023). The Ongoing Debate over Teacher Centered Education and
Student Centered Education. International Journal of Social Sciences &
Educational Studies, 10(1), 106-110.
https://doi.org/10.23918/ijsses.v10i1p106

Andriyani, R., Shimizu, K., & Widiyatmoko, A. (2019). The effectiveness of
Project-based Learning on students’ science process skills: A literature review.
Journal of Physics: Conference Series, 1321(3). https://doi.org/10.1088/1742-
6596/1321/3/032121

Andup, S. W., Nusantari, E., & Mamu, H. (2025). Implementation PJBL-based
STEAM approach to polluting materials Environment to Improve Skills
Collaboration Student. Jurnal Penelitian Pendidikan IPA, 11(1), 1166-1172.
https://doi.org/10.29303/jppipa.v11i1.6570

Anggraini, A. T., & Puspita, R. D. (2024). Perbandingan Hasil Belajar Siswa
Dengan Pendekatan Kontruktivisme Versus Pendekatan Tradisional Dalam
Mata Pelajaran Ipa Kelas Vii. SCIENCE : Jurnal Inovasi Pendidikan
Matematika Dan IPA, 4(4), 538-546.
https://doi.org/10.51878/science.v4i4.3841

Anugrahsari, 1., Nurhayati B, N. B., & Syamsiah, S. (2025). The Influence of
STEAM Integrated PjBL Learning Model on Communication Skills, Critical
Thinking Skills and Problem-Solving Skills of Students in Biology Subject.

181



Jurnal Penelitian Pendidikan IPA, 11(6), 670-687.
https://doi.org/10.29303/jppipa.v11i6.11411

Anwar, S. (2023). Metode Pengembangan Bahan Ajar Four Steps Teaching
Material Development (4STMD). Indonesia Emas Group.

Ardana, N., & Avianti, R. A. (2023). Pengembangan Modul Elektronik pada Mata
Pelajaran Teknik Pemesinan Bubut. Jurnal Pembelajaran Inovatif, 06(01).

Arikunto, S. (2021). Dasar-dasar Evaluasi Pendidikan (3rd ed.). PT Bumi Aksara.

Arvianto, F., Slamet, S. Y., & Andayani, A. (2023). Designing an Instrument to
Measure Digital Literacy Competence Using the 4D Model. International
Journal of Instruction, 16(4), 845-860.
https://doi.org/10.29333/iji.2023.16447a

Atikah, N., & Haryanto, T. (2025). Analisis Keterampilan Proses Sains melalui
Penerapan Metode Praktikum di SMAN 6 Kerinci. Biosfer, 10(1), 16.
https://journal.unpas.ac.id/index.php/biosfer/article/view/26360

Ayende, E., & Bleza, E. (2023). Discovery Learning in English Language
Teaching. Educia Journal, 1(1), 1-7.

Azzahra, M. Z., Nawahdani, A. M., & Falani, I. (2024). AThe Relaationship
Between Science process Skills and 21st Century Skills in Science Learning:
Systematic Literataure Review. Edu Fisika Jurnal Pendidikan Fisika, 9(3),
297-305. https://doi.org/10.59052/edufisika.v9i3.38451

Biswal, S., & Biswajit, B. (2023). Enhancing Science Process Skills through
Inquiry - Based Learning : A Comprehensive Literature Review and Analysis.
International Journal of Science and Research (IJSR), August.
https://doi.org/10.21275/SR23817121415

Br Sitepu, A. S. M., Sinulingga, K., & Ginting, E. M. (2021). Development of
Guided Inquiry-Based Instructional Materials to Improve Students’ Science
Process  Skills.  Journal of  Physics: Conference  Series.
https://doi.org/10.1088/1742-6596/1811/1/012099

Brunner, J. S. (1960). The Process of Education. Rndom House, Inc.

Ceran, S. A, Ates, S., & Measuring, S. (2020). Measuring Scientific Process Skills
with Different Test Formats : A Research from the Perspective of Cognitive
Styles To cite this article : Measuring Scientific Process Skills with Different
Test Formats : A Research from the Perspective of Cognitive Sty. Journal of
Education in Science, Environment, and Health, 6(3), 220-230.
https://doi.org/10.21891/jeseh.703442

Chang, C. Y., Du, Z., Kuo, H. C., & Chang, C. C. (2023). Investigating the Impact
of Design Thinking-Based STEAM PBL on Students’ Creativity and
Computational Thinking. IEEE Transactions on Education, 66(6), 673-681.
https://doi.org/10.1109/TE.2023.3297221

Chistyakov, A. A., Zhdanov, S. P., Avdeeva, E. L., Dyadichenko, E. A., Kunitsyna,
M. L., & Yagudina, R. I. (2023). Exploring the characteristics and

182



effectiveness of project-based learning for science and STEAM education.
Eurasia Journal of Mathematics, Science and Technology Education, 19(5).
https://doi.org/10.29333/EJMSTE/13128

Cohen, Conney, Howthorne, Cormack, M., Pasachoff, Rhines, & Slesnic. (1991).
Science Process Skills Book Discover Science. Scott, Foresman, and
Company.

Creswell, J. W. (2014). Research Design Qualitative, Quantitative, and Mixed
Methods Approaches (4th ed.). Sage Publication.

Darmaji, D., Kurniawan, D. A., & Irdianti, 1. (2019). Physics Education Students ’
Science Process Skills. International Journal of Evaluation and Research in
Education (IJERE), 8(2), 293-298. https://doi.org/10.11591/ijere.v8i2.28646

Darmayanti, N. W. S., & Setiawati, N. W. I. (2022). Analisis Keterampilan Proses
Sains Siswa Kelas VI di SD N 1 Cempaga. Jurnal Pendidikan Dan
Pembelajaran Sains Indonesia (JPPSI), 5(2), 119-127.
https://doi.org/10.23887/jppsi.v5i2.52638

Derilo, R. C. (2019). Basic and Integrated Science Process Skills Seventh-Grade
Learners. European Journal of Education Studies, 6(1), 281-294.
https://doi.org/10.5281/zenodo.2652545

Desrinelti, Neviyarni, & Murni, [. (2021). Perkembangan siswa sekolah dasar :
tinjauan dari aspek bahasa. JRTI (Jurnal Riset Tindakan Indonesia), 6(1), 105—
109.

Dewey, J. (1909). How We Think. D.C. Heath & Co., Publisher.

Dewi, E. K., & Muljani, S. (2024). Pengembangan Bahan Ajar IPAS Menggunakan
Metode Project Based Learning Bermuatan Etnosains untuk Meningkatkan
Kemampuan Berpikir Kreatif Siswa SD. Journal of Education Research, 5(3),
3095-3102.

Diana, N., Yohannes, & Sukma, Y. (2021). The effectiveness of implementing
project-based learning (PjBL) model in STEM education: A literature review.
Journal of Physics: Conference Series, 1882(1). https://doi.org/10.1088/1742-
6596/1882/1/012146

Dick, W., Carey, L., & Carey, J. O. (2014). The Systematic Design of Instruction
(7th ed.). Pearson Education Limited.

Djaali. (2020). Metodologi Penelitian Kuantitatif (B. S. Fatmawati (ed.)). PT Bumi
Aksara.

Dolapcioglu, S., & Subasi, M. (2022). The Relationship between Scientific Process
Skills and Science Achievement : A Meta-Analysis Study. Journal of Science
Learning, 5(February). https://doi.org/10.17509/jsl.v5i2.39356

Edutopia.  (2007). How Does Project-Based  Learning  Work?
https://www.edutopia.org/

Fadila, F., & Fitriyeni. (2024). Implementasi Kurikulum Merdeka dalam

183



Pembelajaran IPAS di Sekolah Dasar. Didaktika: Jurnal Kependidikan, 13,
4357-4366. https://doi.org/10.51494/jpdf.v4i2.952

Fajardo, M. T. M. (2023). Fostering Science Process Skills : Strategies And Issues.
Science International (Lahore), 35(4).

Fauziah, F. M. (2022). Systematic Literature Review: Bagaimanakah Pembelajaran
IPA Berbasis Keterampilan Proses Sains yang Efektif Meningkatkan
Keterampilan Berpikir Kritis? Jurnal Pendidikan MIPA, 12(3), 455-463.

Fauziah, 1. (2021). DESAIN Pembelajaran Pendidikan Dasar Berbasis
Perkembangan Intelektual. PREMIERE: Journal of Islamic Elementary
Education, 3(1), 1-18.

Febianto, D., & Zeliana, S. (2025). Analisis Pengaruh Model Pembelajaran
Connecting Organizing Reflecting Extending (Core) pada Pembelajaran IPA
di Kelas V SD/MI. Journal of Innovative and Creativity, 5(2), 2025.

Ferguson, T., & Roofe, C. G. (2020). SDG 4 in higher education: challenges and
opportunities. International Journal of Sustainability in Higher Education,
21(5), 959-975. https://doi.org/10.1108/1JSHE-12-2019-0353

Ferniawan, Ramdani, A., Rokhmat, J., Jufri, A. W., & Sukarso, A. A. (2025).
Research Trends of SDGs Integrated Science Interactive Learning Media to
Improve Students ’ Science Literacy: Bibliometric Analysis. Jurnal
Penelitian Pendidikan IPA (JPPIPA), 11(1), 20-29.
https://doi.org/10.29303/jppipa.v11il1.9959

Fitri, R., Lufri, L., Alberida, H., Amran, A., & Fachry, R. (2024). The project-based
learning model and its contribution to student creativity: A review. JPBI
(Jurnal Pendidikan Biologi Indonesia), 10(1), 223-233.
https://doi.org/10.22219/jpbi.v10i1.31499

Fitriana, Kurniawati, Y., & Utami, L. (2019). Analisis Keterampilan Proses Sains
Peserta Didik Pada Materi Laju Reaksi Melalui Model Pembelajaran Program
Studi Pendidikan Kimia , Fakultas Tarbiyah dan Keguruan , Universitas Islam
Negeri Didik pada Materi Laju Reaksi Melalui. JTK: Jurnal Tadris Kimiya,
2(Desember), 226-236.

Fomunyam, K. G. (2019). Education and the Fourth Industrial Revolution:
Challenges and Possibilities for Engineering Education. IJMET_10_08 022
International Journal of Mechanical Engineering and Technology, 10(8),
271-284.
http://www.iaeme.com/IJMET/index.asp271http://www.iaeme.com/ijmet/iss
ues.asp?JType=IJMET&VType=10&IType=8http://www.iaeme.com/IJIMET
lissues.asp?JType=IIMET&VType=10&IType=8

Garcia-llamas, P., Taboada, A., Sanz-chumillas, P., Lopes, L., & Alvarez, R. B.
(2025). Breaking barriers in STEAM education: Analyzing competence
acquisition through project-based learning in a European context.
International ~ Journal ~ of  Educational = Research  Open, 8.
https://doi.org/10.1016/j.ijedro.2025.100449

184



Garcia, R. S., & Cozar, S. R. de. (2025). Enhancing Project-Based Learning: A
Framework for Optimizing Structural Design and Implementation—A
Systematic Review with a Sustainable Focus. Sustainability (Switzerland),
17(11), 1-24. https://doi.org/10.3390/su17114978

Gardner, H. (1993). Multiple Intelligences The Theory in Practice. BasicBooks, A
Subsidiary of Perseus Books, L.L.C.

Gizaw, G. G., & Sota, S. S. (2023). Improving Science Process Skills of Students:
A Review of Literature. Science Education International, 34(3), 216-224.
https://doi.org/10.33828/sei.v34.i3.5

Gray, L. C., Hancock, J., Manches, A., Mozier, S., Lakeman-Fraser, P., Newman,
J., Islam, R., Sharma, N., Dodd, M., Ansine, J., Bowers, L., Riger, S., &
Siddharthan, A. (2025). ‘To touch is to know’’: haptic inquiry for primary
school citizen science.’ International Journal of Science Education, Part B:
Communication and Public Engagement, 15(3), 360-376.
https://doi.org/10.1080/21548455.2025.2496428

Guo, P., Saab, N., Post, L. S., & Admiraal, W. (2020). A review of project-based
learning in higher education: Student outcomes and measures. International
Journal of Educational Research, 102(April), 101586.
https://doi.org/10.1016/j.ijer.2020.101586

Hake, R. R. (2009). Interactive-engagement versus traditional methods: A Six-
thousand-student survey of mechanics test data for introductory physics
courses Interactive-engagement versus traditional methods : A six-thousand-
student survey of mechanics test data for introduc. American Journal of
Physic, 64(1998). https://doi.org/10.1119/1.18809

Harjanto, A., Rustandi, A., & Caroline, J. A. (2022). Implementasi Model
Pengembangan 4D Dalam Mengembangkan Media Pembelajaran Berbasi
Online Pada Mata Pelajaran Pemrograman Web di SMK Negeri 7 Samarinda.
Jurnal SIMADA (Sistem Informasi Dan Manajemen Basis Data), 5(2), 1-12.

Hartati, L., Wati, M., & Suyidno. (2021). Pengembangan Bahan Ajar dengan Model
Children Learning in Science (CLIS) untuk Meningkatkan Aktivitas dan
Keterampilan Proses Sains Peserta Didik. Journal of Banua Science
Education, 1(2), 61-68.

Hartini, H. L., Istiningsih, S., & Nisa, K. (2024). Pengembangan Bahan Ajar Ipa
Berbasis Multimedia Interaktif Kelas VV Sdn 1 Peteluan Indah. LEARNING :
Jurnal Inovasi Penelitian Pendidikan Dan Pembelajaran, 4(3), 627-638.

Hasibuan, A. (2025). Analisis Integrasi Materi IPAS dalam Kurikulum Merdeka :
Tinjauan Sistematis Terhadap Strategi Pembelajaran di Sekolah Dasar. Jurnal
Pendidikan Tambusai, 9, 19117-19125.

Hasyim, F. (2018). Mengukur Kemampuan Berpikir Analitis dan Keterampilan
Proses Sains Mahasiswa Calon Guru Fisika STKIP Al Hikmah Surabaya.
JIPVA (Jurnal Pendidikan IPA Veteran), 2(1).
https://doi.org/10.31331/jipva.v2i1.591

185



Hawari, A. D. M., & Noor, A. I. M. (2020). Project Based Learning Pedagogical
Design in STEAM Art Education. Asian Journal of University Education
(AJUE), 16(3).

Hehakaya, W., Matdoan, M. N., & Rumabhlatu, D. (2022). Integrating STEAM with
PjBL and PBL on biology education: Improving students’ cognitive learning
results, creative thinking, and digital literacy. Biosfer, 15(1), 76-84.
https://doi.org/10.21009/biosferjpb.24468

Hojjati, N., & Muniandy, B. (2014). The Effects of Font Type and Spacing of Text
for Online Readability and Performance. Contemporary Educationa;
Technology, 5(2), 161-174.

Idris, N., Talib, O., & Razali, F. (2022). Jurnal Pendidikan IPA Indonesia Strategies
In Mastering Science Process Skills In Science Experiments : A Systematic
Literature Review. Jurnal Pendidikan IPA Indonesia, 11(1), 155-170.
https://doi.org/10.15294/jpii.v11i1.32969

Imran, Y. A., Agustini, R., Taufikurohmah, T., Science, P., Universitas, E., &
Surabaya, N. (2020). Development of science teaching materials based guided
discovery for training science process skills. JPPS (Jurnal Penelitian
Pendidikan Sains, 09(02), 1825-1832.

Indriani, C. (2024). Pengaruh Penggunaan Aplikasi Canva dalam Media
Pembelajaran IPA di Sekolah Dasar. Jurnal Inovasi, Evaluasi, Dan
Pengembangan (JIEPP), 4(2014), 330-339.

Irawan, A. G., Padmadewi, N., & Artini, L. P. (2018). Instructional materials
development through 4D model ". SHS Web of Conferences 42, 00086, 1-4.

Ismail, R., & Fitria, Y. (2021). Pengembangan Bahan Ajar Tematik Berbasis Model
PjBL di Sekolah Dasar. Jurnal Basicedu, 5(2), 958-965.

Izzania, R. D. S. M., Agusdianita, N., Yusnia, Ramadhani, M. H., & Lorenza, S.
(2025). Pengaruh Penggunaan Bahan Ajar STEAM-PjBL untuk
Meningkatkan Kemampuan Literasi Sains Siswa SD. Social, Humanities, and
Educational Studies, 8(3), 1682-1690.

Izzania, R. D. S. M., Winarni, E. W., & Koto, I. (2021). Pengembangan Bahan Ajar
Berbasis PjBL Terintegrasi STEAM Untuk Memfasilitasi Kemampuan
Literasi Sains Siswa Sekolah Dasar. JP3D (Jurnal Pembelajaran Dan
Pengajaran Pendidikan Dasar), 4(2), 146-157.

Jalinus, N., Nabawi, R. A., & Mardin, A. (2017). The Seven Steps of Project Based
Learning Model to Enhance Productive Competences of VVocational Students.
Advances in Social Science, Education and Humanities Research, 102(Ictvt),
251-256. https://doi.org/10.2991/ictvt-17.2017.43

Jampel, I. N., Fahrurrozi, Artawan, G., Widiana, I. W., Parmiti, D. P., & Hellman,
J. (2018). Studying natural science in elementary school using nos-oriented
cooperative learning model with the NHT type. Jurnal Pendidikan IPA
Indonesia, 7(2), 138-146. https://doi.org/10.15294/jpii.v7i2.9863

186



Jannah, M., Zulirfan, & Suzanti, F. (2024). Analysis of Students > Science Process
Skills Profile: Case Study in Pekanbaru. Journal of Science Education
Research, 8(2), 162-170.

Kaamilah, S., Usman, H., & Sari, Y. (2023). Development of Inquiry-Based
Interactive Digital Teaching Materials in Class VV Elementary School Science
Subjects. Didaktika Jurnal Pendidikan Sekolah Dasar, 3, 71-76.

Kadmayana, K., Halim, A., Mustafa, M., & llyas, S. (2021). Impact of Contextual
Teaching Learning Model to Science Process Skills and Scientific Attitudes of
Students.  Jurnal  Penelitian  Pendidikan IPA, 7(3), 375-380.
https://doi.org/10.29303/jppipa.v7i3.714

Kartika, L., Distrik, I. W., & Pujiati. (2022). Scientific Approach-Based Student
Worksheet To Improve Elementary School Student * S Scientific. Indonesian
Joirnal of Science and Mathematic Education, 05(3), 297-308.
https://doi.org/10.24042/ijsme.v5i2.13779

Kassaye, M. T., Damtie, D., Melesse, S., & Yemata, G. (2025). Effect of using
science process skills-integrated inquiry-based approach on grade nine
students ’ cell biology academic achievement. Discover Education, 4.

Kececi, G., Aydin, T., & Zengin, F. K. (2019). the Effect of Stem Activities on
Preschool Students Scientific Process Skills. International Journal Of Eurasia
Social Sciences, 10(36), 396-411. https://doi.org/10.35826/ijoess.2400

Kejora, M. T. B. (2020). The Use of Concrete Media in Science Learning in Inquiry
to Improve Science Process Skills for Simple Machine subject Muhamad
Taufik Bintang Kejora. Mudarrisa: Jurnal Kajian Pendidikan Islam, 12(1), 1-
17.

Kemdikbudristek. (2022). Capaian Pembelajaran Mata Pelajaran lIimu
Pengetahuan Alam dan Sosial (IPAS) Fase A — Fase C Untuk SD/MI/Program
Paket A.

Kemendikbud. (2022). Capaian Pembelajaran Mata Pelajaran Ilmu Pengetahuan
Alam dan Sosial (IPAS) Fase A- Fase C Untuk SD/MI/Program Paket A.
Merdeka Mengajar, 1-19. https://guru.kemdikbud.go.id/kurikulum/referensi-
penerapan/capaian-pembelajaran/sd-sma/ilmu-pengetahuan-alam-dan-sosial-
ipas/

Kemendikdasmen. (2025). Panduan pembelajaran STEM. Pusat Kurikulum dan
Pembelajaran Badan Standar, Kurikulum, dan Asesmen Pendidikan
Kementerian Pendidikaan Dasar dan Menengah Republik Indonesia.

Khamhaengpol, A., Sriprom, M., & Chuamchaitrakool, P. (2021). Development of
STEAM activity on nanotechnology to determine basic science process skills
and engineering design process for high school students. Elsevier,
39(February), 100796. https://doi.org/10.1016/j.tsc.2021.100796

Kosasih. (2020). Pengembangan Bahan Ajar (1st ed.). PT Bumi Aksara.
Kotsis, K. T. (2024). Significance of Experiments in Inquiry-based Science

187



Teaching. European Journal of Education and Pedagogy, 5(2), 86-92.
https://doi.org/10.24018/ejedu.2024.5.2.815

Krajcik, J., McNeill, K. L., & Reiser, B. J. (2007). Curriculum: Relating
Formalisms and Contexts. Science Education, 91, 750-782.
https://doi.org/10.1002/sce

Krajcik, J. S., & Shin, N. (2018a). 14 Project-Based Learning. 275-297.

Krajcik, J. S., & Shin, N. (2018b). Project-Based Learning. The Cambridge
Handbook of the Learning. The Cambridge Handbook of the Learning
Sciences, Second Edition, 275-297.
https://www.cambridge.org/core/books/abs/cambridge-handbook-of-the-
learning-sciences/projectbased-
learning/355AA45D92D7FCD5D312FD1C343FDBB2

Kurniawati, A. (2021a). Science Process Skills and Its Implementation in the
Process of Science Learning Evaluation in Schools. Journal of Science
Education Research, 5(2), 16-20. https://doi.org/10.21831/jser.v5i2.44269

Kurniawati, A. (2021b). Science Process Skills and Its Implementation in the
Process of Science Learning Evaluation in Schools . 5(2), 16-20.

Laboy-Rush, D. (2007). Integrated STEM education through game-based learning.
https://doi.org/10.51272/pmena.42.2020-381

Lazi¢, B. D., Knezevi¢, J. B., & Marici¢, S. M. (2021). The influence of project-
based learning on student achievement in elementary mathematics education.
South African Journal of Education, 41(3), 1-10.
https://doi.org/10.15700/saje.v41n3a1909

Lestari, M. Y., & Diana, N. (2018). Keterampilan Proses Sains ( Keterampilan
Proses Sains ) Pada Pelaksanaan Praktikum Fisika Dasar I. Indonesian Journal
of Science and Mathematics Education, 01(1), 49-54.

Lisdiana, H., Rahmawati, Y., & Ridwan, A. (2023). Development Of 21st Century
Skills Through Steam Pjbl In The Topic Of Salt Hydrolysis And Buffer
Solutions. JKPK (JURNAL KIMIA DAN PENDIDIKAN KIMIA), 8(2), 280—
296. https://doi.org/10.20961/jkpk.v8i2.76177

Liu, X., & Wang, L. (2019). Editorial: Disciplinary and interdisciplinary science
education research (DISER). Disciplinary and Interdisciplinary Science
Education Research, 1(1), 1-3. https://doi.org/10.1186/s43031-019-0001-1

Lonsdale, M. dos S. (2016). Typographic features of text and their contribution to
the legibility of academic reading materials: An empirical study. Visible
Language, 50(1).

Markula, A., & Aksela, M. (2022). The key characteristics of project-based
learning : how teachers implement projects in K-12 science education.
Disciplinary and Interdisciplinary Science Education Research, 4(2).

Martatiyana, D. R., Nasbey, H., Chandra, N., & Utami, M. (2024). Development of
STEM-PJBL based Science electronic worksheets to Improve Students ’

188



Collaboration Skills. JPPIPA:Jurnal Penelitian Pendidikan IPA, 10(12),
10818-10825. https://doi.org/10.29303/jppipa.v10i12.9300

Martin-Paez, T., Aguilera, D., Perales-Palacios, F. J., & Vilchez-Gonzalez, J. M.
(2019). What are we talking about when we talk about STEM education? A
review of literature.  Science  Education, 103(4), 799-822.
https://doi.org/10.1002/sce.21522

Marwa, N. W. S., Usman, H., & Qodriani, B. (2023). Persepsi Guru Sekolah Dasar
Terhadap Mata Pelajaran IPAS Pada Kurikulum Merdeka. Metodik Didaktik,
18(2), 54-64. https://doi.org/10.17509/md.v18i2.53304

Maydiantoro, A. (2022). Research Model Development: Brief Literature Review.
Jurnal Pengembangan Profesi Pendidik Indonesia (JPPPI), 1.

Molitor, L. L., & George, K. D. (1976). Development of a test of Science Process
Skills. Journal of Research in Science Teaching, 13(5), 405-412.

Muhibbullah, M. M., Alviani, V. Z., Natasya, D., Rahmadini, A. R., & Trilisiana,
N. (2024). Analisis Kesesuaian Implementasi Sintaks Project Based Learning
dalam Proses Pembelajaran. Epistema, 5(1), 42-57.
https://doi.org/10.21831/ep.v5i1.63964

Mulyani, H., Sujarwanta, A., & Asih, T. (2019). Pengembangan Kerja lImiah
Kompetensi Psikomotor Melalui Model Scientificapproach Pjbl Berbasis
Praktikum. Seminar Nasional Penelitian Dan Pengabdian Masyarakat, 16—
25. https://repository.ummetro.ac.id/view/3784

Nana. (2020). Pengembangan Bahan Ajar (1st ed.). Penerbit Lakeisha.

Narst. (2018). The Science Process Skills. https://narst.org/research-
matters/science-process-skills?utm

Nasir, M., Fahruddin, F., Haljannah, M., & Nehru, N. (2023). Implementasi Model
Pembelajaran Problem Based Learning untuk Meningkatkan Keterampilan
Proses Sains Siswa SMAN 5 Kota Bima. JIIP - Jurnal Ilmiah Iimu
Pendidikan, 6(1), 289-296. https://doi.org/10.54371/jiip.v6i1.1370

NGSS Lead States. (2017). DCI Arrangements of the Next Generation Science
Standards Table of Contents (Issue September).

Nguyen, H.-D., Nguyen, H.-N., & Ta, T.-T. (2024). Enhancing Technology
Competence Among Primary Students Through STEAM Lesson Applying the
Design Thinking Process. Journal of Elementary Education, 17(2), 189-207.

Noviadji, B. R., & Hendrawan. (2021). Perancangan Buku llustrasi Sebagai Media
Pengenalan Bidang Keilmuan Desain. Jurnal Desain, 08(April), 103-206.
https://journal.lppmunindra.ac.id/index.php/Jurnal_Desain

Novianti, N. M. D., Parmiti, D. P., & Renda, N. T. (2022). Bahan Ajar Interaktif
Multimedia Berbasis Literasi Sains pada Muatan IPA Kelas V Sekolah Dasar.
Jurnal Mimbar Ilmu, 27(3), 399-408.

Nuragnia, B., Nadiroh, & Usman, H. (2021). Pembelajaran Steam Di Sekolah

189



Dasar : Implementasi Dan Tantangan. Jurnal Pendidikan Dan Kebudayaan,
6(2), 187-197. https://doi.org/10.24832/jpnk.v6i2.2388

Nuraripin, M., & Jaja, S. K. (2021). Thematic Teaching Materials Based on
Interactive Multimedia in Elementary School. International Journal of
Secondary Education, 9(2), 62-73.
https://doi.org/10.11648/j.ijsedu.20210902.15

Nurcahyo, M. A., & Afryaningsih, Y. (2024). Innovation of Science Teaching
Material Based on STEM-PJBL in the Implementation of the Merdeka
Curriculum. Journal of Innovative Science Education, 13(2), 92-103.

Nurhidayah, 1. J., Wibowo, F. C., & Astra, I. M. (2021). Project Based Learning
(PjBL) learning model in science learning: Literature review. Journal of
Physics:  Conference Series, 2019(1). https://doi.org/10.1088/1742-
6596/2019/1/012043

OECD. (2022). PISA 2022 Results (Volume I and II) - Country Notes: Indonesia.
https://www.oecd.org/en/publications/pisa-2022-results-volume-i-and-ii-
country-notes_ed6fbcc5-en/indonesia_c2elaeOe-en.html?utm_

Ozgelen, S. (2017). Students’ Science Process Skills within a Cognitive Domain
Framework. Eurasia Journal of Mathematics, Science and Technology
Education, 8(4), 283-292. https://doi.org/10.12973/eurasia.2012.846a

Padilla, M. J., & Okey, J. R. (1983). AND FORMAL THINKING ABILITIES.
Journal of Research in Science Teaching, 20(3), 239-246.

Pakpahan, F. H., & Saragih, M. (2022). Theory Of Cognitive Development By Jean
Piaget. Journal of Applied Linguistic, 2(1), 55-60.
https://doi.org/10.52622/joal.v2i2.79

Pangestu, R. F., & Surjono, H. D. (2023). Design Principles of Learning Messages
in E-Learning. Jurnal Pedagogi Dan Pembelajaran, 6(1), 123-132.

Paramita, W., & Fitria, Y. (2025). The Influence of PjBL- Based STEAM Approach
on Students > High Order Thinking Skills. Jurnal Penelitian Pendidikan IPA,
11(8), 1201-1205. https://doi.org/10.29303/jppipa.v11i8.11824

Perignat, E., & Katz-Buonincontro, J. (2019). STEAM in practice and research: An
integrative  literature  review. Elsevier, 31(July 2018), 31-43.
https://doi.org/10.1016/j.tsc.2018.10.002

Permata, G. |, & Rosmiati. (2023). DEVELOPMENT OF TEACHING
MATERIALS BASED ON SCIENCE PROCESS IN THE VOCATIONAL
SCHOOL OF HYDROCARBON COMPOUNDS. Journal of Chemistry
Education Research, 7(1), 160-168.

Piaget, J., & Inhelder, B. (1969). The psychology of the child.

Prastowo, A. (2019). Pengembangan Bahan Ajar Tematik Tinjauan Teoretis dan
Praktis (2nd ed.). Kencana.

Pratiwi, S. E., Jufri, A. W., & Gunawan. (2024). Pengembangan Bahan Ajar IPAS

190



Berbantuan Wordwall Game Menggunakan Model PjBL untuk Meningkatkan
Kemampuan Literasi dan Numerasi pada Siswa Sekolah Dasar. Indonesian
Journal of Elementary and Childhood Education, 5(1), 14-24.

Qurrotaini, L., Al Bahij, A., Nurulita, N., & Yeesunsong, A. (2023). The Social
Development Of Children Aged 10-12 Years In Majelis Taklim Al-Akhyar,
West Jakarta, Indonesia. Proceeding of International Seminar and Joint
Research Universitas Muhammadiyah Jakarta, May, 30-37.

Rahma, F. A., & Wahyuni, S. (2025). Studi Literatur: Analisis Penyebab
Kurangnya Keterampilan Proses Sains Siswa SMP Dalam Pembelajaran IPA.
Kalam Cendekia: Jurnal Ilmiah Kependidikan, 13(2), 1397-1405.

Rahmani, Mustadi, A., Maulidar, & Senen, A. (2021). The Development of
Teaching Materials Based on Context and Creativity to Increase Students
Scientific Literacy. Jurnal IImiah Peuradeun, 9(2).
https://doi.org/10.26811/peuradeun.v9i2.506

Rahmat, M. (2024). Pendidikan IPA di SD. PT Nas Media Indonesia.

Rahmawati, Y., Hadinugrahaningsih, T., & Ridwan, A. (2021). Developing the
critical thinking skills of vocational school students in electrochemistry
through STEM - project- based learning ( STEM-PjBL ) Developing the
Critical Thinking Skills of Vocational School Students in Electrochemistry
through STEM - Project. AIP Conference Proceedings, 040002.

Rahmawati, Y., Ridwan, A., Hadinugrahaningsih, T., & Soeprijanto. (2019).
Developing critical and creative thinking skills through STEAM integration in
chemistry learning. Journal of Physics: Conference Series, 1156(1).
https://doi.org/10.1088/1742-6596/1156/1/012033

Rahmawati, Y., Taylor, E., Taylor, P. C., Ridwan, A., & Mardiah, A. (2022).
Students’ Engagement in Education as Sustainability: Implementing an
Ethical Dilemma-STEAM Teaching Model in Chemistry Learning. MDPI,
14(6). https://doi.org/10.3390/su14063554

Rezba, R. J., Sprague, C. R., McDonnough, J. T., & Matkins, J. J. (2006). Learning
& Assessing Science Process Skills Fifth Edition. Hunt Publishing Company.

Rezba, R. J., Steward, S. C., Fiel, R. L., Funk, H. J., Okey, J. R., & Jaus, H. H.
(1995). Learning and Assessing Science Process Skills (3rd ed.). Kendall/Hunt
Publishing Company.

Richardson, J. T. E. (2022). The Legibility of Serif and Sans Serif Typefaces
Reading from Paper and Reading from Screen. SpringerBriefs in Education.

Richey, R. C., & Klein, J. D. (2007). Design and Development Research Methods,
Strategies, and Issues. Lawrence Erlbaum Associates, Inc.

Rossi, I. V., de Lima, J. D., Sabatke, B., Nunes, M. A. F., Ramirez, G. E., &
Ramirez, M. I. (2021). Active learning tools improve the learning outcomes,
scientific attitude, and critical thinking in higher education: Experiences in an
online course during the COVID-19 pandemic. Biochemistry and Molecular

191



Biology Education, 49(6), 888-903. https://doi.org/10.1002/bmb.21574

Sahintepe, S., Erkol, M., & Aydogdu, B. (2020). The Impact of Inquiry Based
Learning Approach on Secondary School Students’ Science Process Skills.
Open  Journal  for  Educational  Research, 4(2), 117-142.
https://doi.org/10.32591/coas.ojer.0402.04117s

Sapriati, A. (2019). Pembelajaran IPA di Sekolah Dasar. Penerbit Universitas
Terbuka.

Saragih, N. D., Bukit, N., & Sriadhi. (2022). The Development of Science Process
Skills Based on Science Student Worksheets to Improve Students * Critical
Thinking Skills on Single Substance and Mixed Substances. Proceedings of
the Annual International Seminar on Transformative Education and
Educational Leadership  (AISTEEL). https://doi.org/10.4108/eai.20-9-
2022.2324614

Sari, N. F., Marhayani, D. A., & Utama, E. G. (2023). Hubungan Antara
Keterampilan Metakognitif dengan Keterampilan Proses Sains Siswa Kelas IV
SDN 15 Singkawang. EDUKASIA: Jurnal Pendidikan Dan Pembelajaran,
4(2), 1775-1786. https://doi.org/10.62775/edukasia.v4i2.503

Sari, N., Sumantri, M. S., & Bachtiar, I. G. (2018). The Development of Science
Teaching Materials Based on STEM to Increase Science Literacy Ability of
Elementary School Students. International Journala of Advances in Scientific
Research and Engineering, 4(7), 161-169.
https://doi.org/10.31695/IJASRE.2018.32808

Sashmita, L. D., Hadiprayitno, G., Liwa Ilhamdi, M., & Jufri, A. W. (2023).
Pengaruh Media Pembelajaran Berbasis Android terhadap Hasil Belajar dan
Keterampilan Proses Sains Siswa. Journal of Classroom Action Research, 5.
http://jppipa.unram.ac.id/index.php/jcar/index

Sevilla, C. W., Halidjah, S., & Auliya, D. (2023). Pengembangan Bahan Ajar
Interaktif IPA Materi Sistem Peredaran Kelas V SD. Fondatia Jurnal
Pendidikan Dasar, 7(1), 178-190.

Shahali, E. H. M., & Halim, L. (2010). Development and validation of a test of
integrated science process skills. Procedia Social and Behavioral Sciences, 9,
142-146. https://doi.org/10.1016/j.sbspro.2010.12.127

Shukshina, L. V., Gegel, L. A., Erofeeva, M. A, Levina, I. D., Chugaeva, U. Y., &
Nikitin, O. D. (2021). STEM and STEAM Education in Russian Education:
Conceptual Framework. Eurasia Journal of Mathematics, Science and
Technology Education, 17(10), 1-14. https://doi.org/10.29333/ejmste/11184

Siregar, M., & Reinita. (2022). Practicality Of Integrated Thematic Teaching
Materials Based On Project Based Learning ( Pjbl ) In Class Iv. Modeling:
Jurnal Program Studi PGMI, 9(September 2022), 453-459.

Sitepu. (2010). Penulisan Buku Teks Pelajaran. PT Remaja Rosdakarya.
Slamet, F. A. (2022). MODEL PENELITIAN PENGEMBANGAN (RnD). Institut

192



Agama Islam Sunaan Kalijogo Malang.

Sugiarti, & Ratnaningdyah, D. (2020). Improvement Of Science Process Skills
Through Discovery. JPPIPA:Jurnal Penelitian Pendidikan IPA, 5(2), 69-74.

Sugiyono. (2013). Metode Penelitian Kuantitatif, Kualitatif, dan R&D (19th ed.).
Alfabeta CV.

Sukmadinata, N. S. (2020). Metode Penelitian Pendidikan (13th ed.). PT Remaja
Rosdakarya.

Suryaningsih, S., Agung, S., Barke, H.-D., & Nisa, F. A. (2024). Building 21st
Century Skills With STEAM-PjBL. EDUSAINS, 16(December), 128-139.

Tahir, Z. M., Haron, H., Kaur, J., & Singh, G. (2018). Evolution of Learning
Environment : A Review of Ubiquitous Learning Paradigm Characteristics.
Indonesian Journal of Electrical, Engineering and Computer Science, 11(1),
175-181. https://doi.org/10.11591/ijeecs.v11.il.ppl75-181

Terron, P. D., Hinojo-Lucena, F. J., Moreno-Guerrero, A. J., & Lopez-Nufez, J. A.
(2022). STEAM in Primary Education. Impact on Linguistic and Mathematical
Competences in a Disadvantaged Context. Frontiers in Education, 7(June), 1
14. https://doi.org/10.3389/feduc.2022.792656

Tessmer, M. (1993). Planning and Conducting Formatives Evaluations (1st ed.).
Biddles Limited, Guildford and Kings Lynn.

Thiagarajan, S., Semmel, D. S., & Semmel, M. I. (1974). Instructional
Development for Training Teachers of Exceptional Children. Center for
Innovation in Teaching the Handicapped, Indiana University, Bloomington,

Ind.
Thomas, J. W. (2000). A Review of Research on Project-Based Learning. In The
Autodesk Foundation (Issue 1).

https://doi.org/10.1080/00206814.2019.1702592

Trianto. (2007). Model-model Pembelajaran Inovatif Berorientasi Konstruktivistik.
Prestasi Pustaka.

Turiman, P., Omar, J., Daud, A. M., & Osman, K. (2012). Fostering the 21st
Century Skills through Scientific Literacy and Science Process Skills.
Procedia - Social and Behavioral Sciences, 59, 110-116.
https://doi.org/10.1016/j.sbspro.2012.09.253

Wahyuningsih, Nurjannah, Rasmani, Hafidah, Pudyaningtyas, & Syamsudin.
(2020). STEAM Learning in Early Childhood Education: A Literature Review.
International Journal of Pedagogy and Teacher Education (IJPTE), 4(1), 33—
44,

Wardani, P. T., Alwi, M., & Hakim, A. R. (2020). Pengembangan Bahan Ajar Ipa
Kelas V Sekolah Dasar Menggunakan Multimedia Interaktif Berbantuan
Animasi. Prima Magistra : Jurnal Ilmiah Kependidikan, 1(85), 191-198.

Waruwu, M. (2023). Pendekatan Penelitian Pendidikan: Metode Penelitian

193



Kualitatif , Metode Penelitian Kuantitatif dan Metode Penelitian Kombinasi (
Mixed Method ). Jurnal Pendidikan Tambusai, 7, 2896-2910.
https://doi.org/10.31004/jptam.v7i1.6187

Waruwu, M. (2024). Metode Penelitian dan Pengembangan (R&D): Konsep, Jenis,
Tahapan, dan kelebihan. Jurnal limiah Profesi Pendidikan, 9, 1220-1230.

Watson, E. (2020). STEM or STEAM?: the Critical Role of Arts in Technology
Education (and the Critical Role of Art in Technology). Irish Journal of
Academic Practice, 8(1), 8.

Wazni, M. K., & Fatmawati, B. (2022). Study of Science Process Skills Student
Using Worksheet based on Science Process Skills. Jurnal Penelitian
Pendidikan IPA (JPPIPA), 8(2), 436-443.
https://doi.org/10.29303/jppipa.v8i2.1281

Williams, B. K., Buabeng, I., & Amo-Darko, B. (2025). Exploring the determinants
of primary school students’ attitudes toward science: insights from students,
teachers and head teachers in the left bank 2B district of Liberia. Discover
Education, 4(1). https://doi.org/10.1007/s44217-025-00750-w

Yakman, G. (2008). STEAM Education: An overview of creating a model of
integrative education. Pupils Attitudes Towards Technology 2008 Annual
Proceedings, February 2008, 1-28.
https://www.researchgate.net/publication/327351326_STEAM_Education_a
n_overview_of creating_a_model_of integrative_education

Yildiz, C., & Guler Yildiz, T. (2021). Exploring the relationship between creative
thinking and scientific process skills of preschool children. Elsivier,
39(February), 100795. https://doi.org/10.1016/j.tsc.2021.100795

Yim, I. H. Y., Su, J., & Wegerif, R. (2024). STEAM in practice and research in
primary schools: a systematic literature review. Research in Science and
Technological Education, 1-25.
https://doi.org/10.1080/02635143.2024.2440424

Yuberti. (2014). Teori Pembelajaran dan Pengembangan Bahan Ajar dalam
Pendidikan (1st ed.). Anugrah Utama Raharja (AURA).

Yunita, & Irawan, T. A. (2025). Efectiveness of Interactive Media in Enhancing
Student’s Science Concept Understanding. Jurnal Riwayat, 6687—6697.

Yunita, N., & Nurita, T. (2021). Analisis Keterampilan Proses Sains Siswa pada
Pembelajaran Daring. PENSA E-Jurnal: Pendidikan Sains, 9(3), 378-385.

Zhao, Y., & Wang, L. (2022). A case study of student development across project-
based learning units in middle school chemistry. Disciplinary and
Interdisciplinary Science Education Research, 4(1).
https://doi.org/10.1186/s43031-021-00045-8

Zorluoglu, S. L., Onder, E. Y., & Timur, S. (2022). the Scope of Science SE
Educational Model in Science Education Issn 1648-3898 Issn 2538-7138.
Journal of Baltic Science Education, 21(6), 1101-1118.

194



