DAFTAR PUSTAKA

Abrori, A. N., & Sumadi, C. D. (2023). Pengaruh model pembelajaran kooperatif
tipe STAD terhadap keaktifan belajar siswa kelas 2 SDN Morkoneng 1.
Lencana:  Jurnal  Inovasi  Ilmu  Pendidikan,  1(4), 296-315.
https://share.google/dCBueKBkWFLjgvuzu

Adi, N. N. S., Lasmawan, [. W., & Parmiti, D. P. (2026). Students' critical thinking
abilities assessed from the implementation of the problem-based learning

model: Systematic literature review. Jurnal Iimiah Global Education, 7(1),
702-713. https://doi.org/10.55681/jige.v7i1.5068

Adigun, O. T., & Mpofu, N. (2025). Fostering self-directed learning in blended
learning environments: A constructivist perspective in higher education.
Higher Education Quarterly. https://doi.org/10.1111/hequ.12572

Akcay, B., & Benek, 1. (2024). Problem-based learning in Tiirkiye: A systematic
literature review of research in science education. Education Sciences, 14(3),
330. https://doi.org/10.3390/educscil4030330

Alfiah, A., Subandowo, S., & Sugito, S. (2022). Problem-based learning model with
blended learning approach to the effectiveness of student learning outcomes.
Syaikhuna: Jurnal Pendidikan dan Pranata Islam, 13(1), 13-29.
https://share.google/suljDS6GotWavnMSh

Almulla, M. A. (2023). Constructivism learning theory: A paradigm for students'
critical thinking, creativity, and problem solving to affect academic
performance in  higher education. Cogent Education, 10(1).
https://doi.org/10.1080/2331186X.2023.2172929

Ardiani, V., & Saifudin, M. F. (2022). Problem-based learning implementation
using blended learning on environmental pollution concepts. Gagasan
Pendidikan Indonesia, 3(1), 1-11. https://doi.org/10.30870/gpi.v3i1.14833

Ardoin, N. M., Bowers, A. W., & Gaillard, E. (2020). Environmental education
outcomes for conservation: A systematic review. Biological Conservation,
241, 108224, https://doi.org/10.1016/j.biocon.2019.108224

Ardyanti, D., & Rezania, V. (2024). Pengaruh problem based learning berbantuan
brainstorming terhadap keterampilan berpikir kritis siswa kelas IV sekolah
dasar. Konstruk, 16(2),349-358. https://share.google/2p9FbTW6q1GrpuBeM

Arends, R. 1. (2014). Learning to teach (10th ed.). McGraw-Hill Education.

Arifin, M., & Abduh, M. (2021). Peningkatan motivasi belajar model pembelajaran
blended learning. Jurnal Basicedu, 5(4), 2339-2347.

47


https://share.google/dCBueKBkWFLjgvuzu
https://doi.org/10.55681/jige.v7i1.5068
https://doi.org/10.1111/hequ.12572
https://doi.org/10.3390/educsci14030330
https://share.google/suIjDS6GotWavnM5h
https://doi.org/10.1080/2331186X.2023.2172929
https://doi.org/10.30870/gpi.v3i1.14833
https://doi.org/10.1016/j.biocon.2019.108224
https://share.google/2p9FbTW6q1GrpuBcM

48

https://doi.org/10.31004/basicedu.v514.1201

Arifin, Z. (2024). Problem based blended learning model and learning motivation
on critical thinking ability. European Journal of Educational and Social
Sciences, 9(2), 24-37. https://dergipark.org.tr/en/pub/ejees/article/1502829

Arikunto, S. (2021). Prosedur penelitian: Suatu pendekatan praktik. Bumi Aksara.

Azizah, N., & Roshayanti, F. (2024). Profil literasi lingkungan siswa kelas X di
SMKN 1 Ampelgading. Jurnal Inovasi Pembelajaran di Sekolah, 5(1), 209—
214. https://doi.org/10.51874/jips.v511.188

Azrai, E. P., Suryanda, A., Wulaningsih, R. D., & Sumiyati, U. K. (2020).
Kemampuan berpikir kritis dan literasi sains siswa SMA di Jakarta Timur.
Edusains, 12(1), 89—97. https://doi.org/10.15408/es.v12i1.13671

Baek, C., Saito-Stehberger, D., Jacob, S., Nam, A., et al. (2023). Computer science
framework to teach community-based environmental literacy and data literacy
to diverse students. arXiv. https://arxiv.org/abs/2309.14098

Barrows, H. S. (1996). Problem-based learning in medicine and beyond: A brief
overview. New directions for teaching and learning, 1996(68), 3-12.
https://onlinelibrary.wiley.com/doi/abs/10.1002/t1.37219966804

Boelens, R., De Wever, B., & Voet, M. (2020). Four key challenges to the design
of blended learning: A systematic literature review. Educational Research
Review, 22, 1-18. https://doi.org/10.1016/j.edurev.2017.06.001

Bram, R. (2024). Pengaruh metode pembelajaran outdoor study berbasis
ecological approach terhadap literasi lingkungan peserta didik sekolah
menengah atas (Doctoral dissertation, Universitas Lampung).

Budiyanto, B., Amin, F. H., & Asir, M. (2021). Meningkatkan hasil belajar bahasa
Inggris melalui penerapan model pembelajaran problem based learning kelas

X IPA 3 MAN Manokwari Papua Barat. Jurnal Pemikiran dan Pengembangan
Pembelajaran, 3(4), 223-227. https://share.google/2aTIMTLghdrzvWdG7

Bukumiri¢, Z., 1li¢, A., Paj¢in, M., Srebro, D., Milic¢evi¢, S., et al. (2022). Effects
of problem-based learning modules within blended learning courses in medical
statistics: A randomized controlled pilot study. PLOS ONE, 17(2), €0263015.
https://doi.org/10.1371/journal.pone.0263015

Capone, R. (2022). Blended learning and student-centered active learning
environment: A case study with STEM undergraduate students. International
Journal of Research in Undergraduate Mathematics Education, 8, 1-23.
https://doi.org/10.1007/s42330-022-00195-5



https://doi.org/10.31004/basicedu.v5i4.1201
https://dergipark.org.tr/en/pub/ejees/article/1502829
https://doi.org/10.51874/jips.v5i1.188
https://doi.org/10.15408/es.v12i1.13671
https://arxiv.org/abs/2309.14098
https://onlinelibrary.wiley.com/doi/abs/10.1002/tl.37219966804
https://doi.org/10.1016/j.edurev.2017.06.001
https://share.google/2aTlMTLqhdrzvWdG7
https://doi.org/10.1371/journal.pone.0263015
https://doi.org/10.1007/s42330-022-00195-5

49

Capra, F., & Luisi, P. L. (2014). The systems view of life: A unifying vision.
Cambridge University Press.

Carman, J. M. (2002). Blended learning design: Five key ingredients.
KnowledgeNet.

Coman, C., Tiru, L. G., Mesesan-Schmitz, L., Stanciu, C., & Bularca, M. C. (2020).
Online teaching and learning in higher education during the coronavirus
pandemic:  Students’  perspective.  Sustainability, 12(24), 10367.
https://doi.org/10.3390/su122410367

Cong, L., & Ironsi, C. S. (2025). Integrating mobile learning and problem-based
learning in improving students’ action competence in problem-solving and
critical thinking skills. Humanities and Social Sciences Communications,
12(1). https://doi.org/10.1057/s41599-025-05397-4

Creswell, J. W., & Creswell, J. D. (2018). Research design: Qualitative,
quantitative, and mixed methods approaches (5th ed.). SAGE Publications.

Dewanti, B. A., Aprilia, N. S.; & Susanti, I. (2022). Analisis literasi sains siswa
SMP pada pembelajaran IPA dengan model problem based learning disertai
mind mapping. PSEJ (Pancasakti Science Education Journal), 7(2), 89-96.
https://doi.org/10.24905/psej.v712.149

Dharma, S., Ilhamuddin, I., Jaclani, A., & Arriah, F. (2024). Desain instrumen
pengukuran literasi lingkungan siswa SMA dengan menggunakan pendekatan
model Rasch. Jurnal Pendidikan dan Kebudayaan, 9(2), 218-236.
https://doi.org/10.24832/jpnk.v912.5126

Dhawan, S. (2020). Online learning: A panacea in the time of COVID-19 crisis.
Journal  of  Educational  Technology  Systems, 49(1), 5-22.
https://doi.org/10.1177/0047239520934018

Disinger, J. F., & Roth, C. E. (1992). Environmental literacy. ERIC/CSMEFE Digest,
1-7. https://eric.ed.gov/?1d=ED351201

Dolmans, D. H. J. M., Loyens, S. M. M., Marcq, H., & Gijbels, D. (2021). Deep
and surface learning in problem-based learning: A review of the literature.
Advances in  Health  Sciences  Education, 26(3), 989-1007.
https://link.springer.com/content/pdf/10.1007/s10459-015-9645-6.pdf

Durden-Myers, E. J., Bartle, G., Whitehead, M. E., & Dhillon, K. K. (2022).
Exploring the notion of literacy within physical literacy: A discussion paper.
Frontiers in  Sports  and  Active  Living, 4(May), 1-12.
https://doi.org/10.3389/fspor.2022.853247



https://doi.org/10.3390/su122410367
https://doi.org/10.1057/s41599-025-05397-4
https://doi.org/10.24905/psej.v7i2.149
https://doi.org/10.24832/jpnk.v9i2.5126
https://doi.org/10.1177/0047239520934018
https://eric.ed.gov/?id=ED351201
https://link.springer.com/content/pdf/10.1007/s10459-015-9645-6.pdf
https://doi.org/10.3389/fspor.2022.853247

50

Erdogan, M., & Marcinkowski, T. (2009). Components of environmental literacy
in elementary science education curriculum in Bulgaria and Turkey. Furasia
Journal of Mathematics, Science and Technology Education, 5(1), 15-26.
https://doi.org/10.12973/ejmste/75253

Eviota, J. S., & Liangco, M. M. (2020). Students’ performance on inquiry-based
physics instruction through virtual simulation. Jurnal Pendidikan
MIPA, 21(1), 22-34. https://doi.org/10.23960/jpmipa

Fajarwati, L., Windayani, N., & Susilawati, W. (2025). Hubungan literasi sains dan
berpikir kritis dengan self-awareness siswa pada materi pencemaran
lingkungan. Jurnal Bioeduin, 15(1), 1-9.
https://doi.org/10.15575/bioeduin.v15i1.44146

Fajeriadi, H., & Arisandi, R. (2024). How does students’ environmental literacy
support the sustainable development goals? A literature review. Indonesian
Journal of Science Education and Applied Science (IJSEAS), 12, 61-69.
https://ppjp.ulm.ac.id/journals/index.php/ijseas/index

Faris, S., Suryani, S., Safitri, D., & Ristanto, R. H. (2025). Meta-analisis model
blended learning menggunakan problem-based learning pada pembelajaran
biologi di SMA (Meta-analysis of the blended learning model implementing
problem-based learning in biology instruction in senior high schools). Jurnal
Edukasi Biologi, 11(1), 78-83. https://doi.org/10.21831/edubio.v11i1.22866

Fetiana, N., Permanasari, A., & Permana, I. (2022). Environmental literacy of
junior high school students in Bogor: Contribution of knowledge to
environmental attitudes and behaviors. Jurnal Penelitian Pendidikan IPA,
8(5), 2423-2429. https://doi.org/10.29303/jppipa.v8i5.1794

Fiorella, L., & Mayer, R. E. (2021). Eight ways to promote generative learning.
Educational Psychology Review, 33(2), 717-741.
https://doi.org/10.1007/s10648-020-095

Gough, A. (2005). Sustainable schools: Renovating educational processes. Applied
Environmental — Education and  Communication, 4(4), 339-351.
https://www.researchgate.net/publication/233110847_Sustainable_Schools_
Renovating_Educational Processes

Gok, G., & Boncukgu, G. (2023). The effect of problem-based learning on middle
school students’ environmental literacy and problem-solving skills. Journal of
Science Learning, 7(1),45-56. https://doi.org/10.17509/js1.v711.62177

Graham, C. R. (2006). Blended learning systems: Definition, current trends, and
future directions. In C. J. Bonk & C. R. Graham (Eds.), The handbook of


https://doi.org/10.12973/ejmste/75253
https://doi.org/10.23960/jpmipa
https://doi.org/10.15575/bioeduin.v15i1.44146
https://ppjp.ulm.ac.id/journals/index.php/ijseas/index
https://doi.org/10.21831/edubio.v11i1.22866
https://doi.org/10.29303/jppipa.v8i5.1794
https://doi.org/10.1007/s10648-020-095
https://www.researchgate.net/publication/233110847_Sustainable_Schools_Renovating_Educational_Processes
https://www.researchgate.net/publication/233110847_Sustainable_Schools_Renovating_Educational_Processes
https://doi.org/10.17509/jsl.v7i1.62177

51

blended learning: Global perspectives, local designs (pp. 3-21). Pfeiffer.

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2014). Multivariate data
analysis (7th ed.). Pearson.

Hanafi, Y., Aprilia, N., et al. (2023). Level of students' environmental literacy based
on components of knowledge, attitude, and behaviour. Bioeducation Journal.
http://bioeducation.ppj.unp.ac.id/index.php/bioedu/article/view/392

Hanc, J., Borovsky, D., & Hancova, M. (2024). Blended learning: A data-literate
science teacher is a better teacher. Journal of Physics: Conference Series,
2715(1). https://doi.org/10.1088/1742-6596/2715/1/012012

Hariyani, L. (2021). Blended learning dan implikasinya terhadap hasil belajar
geografi siswa SMA di era pandemi Covid-19. Edukatif: Jurnal Illmu
Pendidikan, 3(6), 5092-5100. https://doi.org/10.31004/edukatif.v3i6.1643

Hartati, Y., Hidayat, T., & Fitrian, A. (2024). Impact of problem based learning-
blended learning on students’ creativity and learning interest. Jurnal
Penelitian Pendidikan 1IP4, 10(1), 37-46.
https://doi.org/10.29303/jppipa.v10i1.5366

Hasanuddin, M. 1. (2020). Pengetahuan awal (prior knowledge): Konsep dan
implikasi dalam pembelajaran. Edisi, 2(2), 217-232.
https://ejournal.stitpn.ac.id/index.php/edisi/article/view/860

Herlanti, Y. (2022). Establishing environmental education on students’
environmental literacy at junior high school. Indonesian Journal of
Educational Research and Review, 5(3), 598-613.
https://doi.org/10.23887 /ijerr.v513.51756

Herlanti, Y., Nobira, S., Kuboki, Y., & Qumilaila, Q. (2025). Online lesson study
design: Integrating environmental issues with science learning to enhance

students' environmental literacy. International Journal for Lesson & Learning
Studies, 14(1), 27—41. https://doi.org/10.1108/1JLLS-08-2024-0169

Hermansyah. (2020). Problem based learning in Indonesian learning. Social,
Humanities, and Educations Studies (SHEs): Conference Series, 3(3), 2257—
2262. https://jurnal.uns.ac.id/SHES/article/view/57121

Hmelo-Silver, C. E. (2022). Problem-based learning: What and how do students
learn? Educational Psychology Review, 34(1), 1-25.
https://doi.org/10.1023/B:EDPR.0000034022.16470.13

Hollweg, K. S., Taylor, J. R., Bybee, R. W., Marcinkowski, T. J., McBeth, W. C.,
& Zoido, P. (2011). Developing a framework for assessing environmental


http://bioeducation.ppj.unp.ac.id/index.php/bioedu/article/view/392
https://doi.org/10.1088/1742-6596/2715/1/012012
https://doi.org/10.31004/edukatif.v3i6.1643
https://doi.org/10.29303/jppipa.v10i1.5366
https://ejournal.stitpn.ac.id/index.php/edisi/article/view/860
https://doi.org/10.23887/ijerr.v5i3.51756
https://doi.org/10.1108/IJLLS-08-2024-0169
https://jurnal.uns.ac.id/SHES/article/view/57121
https://doi.org/10.1023/B:EDPR.0000034022.16470.f3

52

literacy (p. 122). Washington, DC: North American Association for
Environmental Education.

Hrastinski, S. (2021). What do we mean by blended learning? TechTrends, 65(4),
564-569. https://doi.org/10.1007/s11528-020-00535-4

Husamah. (2015). Pembelajaran bauran. Jurnal AT-Turats, 9(2), 75.
http://library.usd.ac.id/web/index.php?pilih=search&p=1&q=0000136856 &g
o=Detail

Islam, M. N., Sumarmi, Putra, A. K., & Sugiyati, P. (2021). The effect of interactive
blended-problem based learning assisted virtual classroom on critical thinking
skills of students of the Society 5.0 era. Jurnal Geografi Gea, 21(2),
https://d1wqtxts1xzle7.cloudfront.net/82432706/16659-libre.pdf

Jannah, N., & Saifuddin, M. F. (2024). Problem-based blended learning: The
students' critical thinking skills in the respiratory system material. Biosfer:
Jurnal Pendidikan Biologi, 17(2).
https://journal.unj.ac.id/index.php/biosfer/article/view/36522

Joshi, A., Kale, S., Chandel, S., & Pal, D. K. (2015). Likert scale: Explored and
explained. British Journal of Applied Science & Technology, 7(4), 396—403.
https://doi.org/10.9734/BJAST/2015/14975

Khoirun Nisa Fesa Nugraheni, Rusilowati, A., & Marianti, A. (2024).
Implementation of the problem based learning model with blended learning on
ecosystem topics to enhance scientific literacy and Pancasila student character.
Unnes Science Education Journal, 13(2), 76-85.
https://doi.org/10.15294/usej.v13i2.11706

Komala, R., Heryanti, E., & Rinawati, A. (2021). Effect of problem-based learning
model on biodiversity problem-solving skills. Biosfer: Jurnal Pendidikan
Biologi, 14(1), 77-86. https://doi.org/10.21009/biosferjpb.16325

Kurniawati, K., & Hidayah, N. (2021). Pengaruh pembelajaran problem based
learning berbasis blended learning terhadap kemampuan literasi sains.
Bioedusiana: Jurnal Pendidikan Biologi, 6(2), 184-191.
https://doi.org/10.37058/bioed.v612.3090

Kusumawardani, W., & Aminatun, T. (2024). PBL in blended learning design to
increase critical thinking and problem-solving skills. Jurnal Penelitian
Pendidikan IPA4, 10(5), 2553-2561.
https://doi.org/10.29303/jppipa.v10i5.7052

Kusumawati, 1. T., Soebagyo, J., & Nuriadin, I. (2022). Studi kepustakaan
kemampuan berpikir kritis dengan penerapan model PBL pada pendekatan


https://doi.org/10.1007/s11528-020-00535-4
https://d1wqtxts1xzle7.cloudfront.net/82432706/16659-libre.pdf
https://journal.unj.ac.id/index.php/biosfer/article/view/36522
https://doi.org/10.9734/BJAST/2015/14975
https://doi.org/10.15294/usej.v13i2.11706
https://doi.org/10.21009/biosferjpb.16325
https://doi.org/10.37058/bioed.v6i2.3090
https://doi.org/10.29303/jppipa.v10i5.7052

53

teori konstruktivisme. Jurnal MathEdu, 5(1), 13-18.
https://doi.org/10.3708 1/mathedu.v5i1.3415

Kuswendi, U., & Arga, H. S. P. (2020). Developing primary school students’
environmental literacy by utilizing scraps. Mimbar Sekolah Dasar, 7(2), 198—
215. https://doi.org/10.17509/mimbar-sd.v7i2.26497

Linda Mauliana, L., Krismayanti, L., & Mashuri, M. T. (2025). Pengaruh model
problem based learning (PBL) terhadap literasi lingkungan siswa SMPN 2
Sakra pada materi pencemaran lingkungan. Otus Education: Jurnal Biologi
dan Pendidikan Biologi, 3(1), 13-20.
https://doi.org/10.62588/otusedu.2025.v311.033

Maghfiroh, Z., & Kartijono, N. E. (2024). Analysis of students' environmental
literacy skill in Adiwiyata high schools in Semarang. Journal of Biology
Education, 13(1), 91-104.
https://journal.unnes.ac.id/journals/ujbe/article/view/4106

Mansir, F. (2021). Aktualisasi pendidikan agama dan sains dalam character
building peserta didik di sekolah dan madrasah. J-PAI: Jurnal Pendidikan
Agama Islam, 7(2). https://doi.org/10.18860/jpai.v7i2.11704

Marianingsih, P., Firdausy, A., Nestiadi, A., & Leksono, S. M. (2021). Muatan
aspek literasi lingkungan pada buku teks Biologi kelas X SMA. Biodidaktika:
Jurnal Biologi dan Pembelajarannya, 16(2), 50-64.
https://share.google/tlilh3JvyyZPtARrU

Masidjo. (1995). Penilaian pencapaian hasil belajar siswa di sekolah. Kanisius.

Masruroh, M., Yusuf, D., Maryati, S., Pambudi, M. R., & Kobi, W. (2024). Peran
literasi dalam mendorong kesadaran lingkungan. Journal Of Khairun
Community Services, 4(1), 19-26. https://doi.org/10.33387/jkc.v4i1.7540

Mayasari, A., Arifudin, O., & Juliawati, E. (2022). Implementasi model problem
based learning (PBL) dalam meningkatkan keaktifan pembelajaran. Jurnal
Tahsinia, 3(2), 167-175. https://doi.org/10.57171/jt.v3i12.335

Mazidah, L., Putri, N., Sari, L., Festiana, 1., Falamy, R. A., Lampung, U., Prof, J.,
Sumantri, 1., No, B., & Lampung, B. (2026). Problem-based learning in senior
high school physics: A systematic literature review. TELAD: Jurnal
Pendidikan Fisika, 4(1), 97-102. https://doi.org/10.62672/telad.v4i1.124

Miller, M. D., Linn, R. L., & Gronlund, N. E. (2009). Measurement and assessment
in teaching (10th ed.). Pearson.

Miterianifa, M., & Mawarni, M. F. (2024). Penerapan model pembelajaran literasi


https://doi.org/10.37081/mathedu.v5i1.3415
https://doi.org/10.17509/mimbar-sd.v7i2.26497
https://doi.org/10.62588/otusedu.2025.v3i1.033
https://journal.unnes.ac.id/journals/ujbe/article/view/4106
https://doi.org/10.18860/jpai.v7i2.11704
https://share.google/tlilh3JvyyZPtARrU
https://doi.org/10.33387/jkc.v4i1.7540
https://doi.org/10.57171/jt.v3i2.335
https://doi.org/10.62672/telad.v4i1.124

54

lingkungan dalam meningkatkan pengetahuan dan kesadaran lingkungan.
Jurnal Sains dan Edukasi Sains, 7(1), 68-73.
https://doi.org/10.24246/juses.v7ilp68-73

Mizza, D., Reese, M., & Malouche, D. (2025). Flipped classroom evaluation and
blended learning potential: A case study of engagement and inclusion in

quantitative  education.  Smart  Learning  Environments,  12(1).
https://doi.org/10.1186/s40561-025-00412-2

Mulenga, R., & Shilongo, H. (2025). Hybrid and blended learning models:
Innovations, challenges, and future directions in education. Acta Pedagogia
Asiana. https://tecnoscientifica.com/journal/apga/article/view/495

Muluneh, M. G. (2021). Impact of climate change on biodiversity and food security:
A global perspective — A review article. Agriculture & Food Security, 10, 1—
25. https://doi.org/10.1186/s40066-021-00318-5

Mufioz-Losa, A., & Sandoval-Aliseda, T. (2025). Evolution of pupils'
environmental awareness during the primary education stage. International

Research in Geographical and  Environmental  Education.
https://doi.org/10.1080/10382046.2025.2606283

Mutia, T., Rosida, F., Wahyuningtyas, N., & Rofiki, 1. (2025). Development of
problem-based blended learning (PBBL) assisted by Articulate Storyline to
optimize critical thinking skills. Lectura: Jurnal Pendidikan, 16(1), 103—118.
https://doi.org/10.31849/lectura.v16i1.24038

Nande, M., & Irman, W. A. (2021). Penerapan model pembelajaran blended
learning dalam meningkatkan hasil belajar siswa Sekolah Menengah
Kejuruan.  Edukatif:  Jurnal Ilmu  Pendidikan,  3(1), 180-187.
https://doi.org/10.31004/edukatif.v3i1.240

Napitupulu, N. D., Novianti, L., [duard, 1., Rutmiyanti, R., Ibrahim, L., & Embatau,
K. S. (2025). Environmental literacy in middle school: Ecological knowledge,
cognitive skills, environmental affect, and pro-environmental behavior. Jurnal
Eduscience, 12(2), 281-296.
https://jurnal.ulb.ac.id/index.php/eduscience/article/viewFile/6691/4619

Nguyen, P. T., Nguyen, Q. L. H. T. T., Nguyen, L. T,, et al. (2024). Investigating the
e-learning choice under the learners' perspective using demand driven learning
model: Insights from  Vietnam. Scientific Reports, 14.
https://doi.org/10.1038/s41598-024-78488-y

Ningsih, N. R., Nugraha, K., & Anggraini, A. (2026). Pengaruh blended learning
terhadap kemampuan literasi sains siswa pada pembelajaran Biologi: Studi
meta-analisis. Indonesian Journal of Innovation Multidisipliner Research,


https://doi.org/10.24246/juses.v7i1p68-73
https://doi.org/10.1186/s40561-025-00412-2
https://tecnoscientifica.com/journal/apga/article/view/495
https://doi.org/10.1186/s40066-021-00318-5
https://doi.org/10.1080/10382046.2025.2606283
https://doi.org/10.31849/lectura.v16i1.24038
https://doi.org/10.31004/edukatif.v3i1.240
https://jurnal.ulb.ac.id/index.php/eduscience/article/viewFile/6691/4619
https://doi.org/10.1038/s41598-024-78488-y

55

4(2), 690-701. https://do1.org/10.69693/ijim.v412.525

Nisak, S. K., Latifah, N., Martin, SS. Umah., M Yusup. (2025). Exploring the
effectiveness of blended learning models in higher education: A case study of

Indonesian  universities.  Education  Journal. https://repository.uin-
malang.ac.1d/23462/7/23462.pdf

Novita, N., Nurfirdaus, N., & Sutisna, A. (2024). Internalisasi nilai-nilai Profil
Pelajar Pancasila dalam membentuk karakter peserta didik melalui budaya
sekolah Adiwiyata. Didaktik: Jurnal llmiah PGSD STKIP Subang, 10(3), 268—
278. https://journal.stkipsubang.ac.id/index.php/didaktik/article/view/3486

Novita, R., & Rahmi, F. O. (2025). Analisis literasi lingkungan peserta didik:
Kajian literatur sistematis. Al-Alam: Islamic Natural Science Education
Journal, 4(2), 325-333. https://doi.org/10.33477/al-alam.v4i2.13733

Nugraheni, K. N. F., Rusilowati, A., & Nugroho, S. E. (2024). Implementation of
the problem based learning model with blended learning on ecosystem topics

to enhance scientific literacy and Pancasila student character. Unnes Science
Education Journal. http://dx.doi.org/10.15294/usej.v13i1.11706

Nur, A. F., Tahir, M., & Setiawan, H. (2022). Analisis kesulitan belajar siswa kelas
IV SDN 1 Ampenan pada pembelajaran tatap muka terbatas. Journal of
Classroom Action Research, 3(2), 128-133.
https://doi.org/10.29303/jcar.v4il.1681

Nuratzila, N., Lisurante, S. N., Amalia, D., Besse, J., & Sabir, S. (2024). Literatur
review: Kelebihan dan kekurangan pembelajaran blended learning. /QRO:
Journal of Islamic Education, 7(2), 209-218.
https://doi.org/10.24256/iqro.v7i2.5061

Nurwagqidah, S., Suciati, S., & Ramli, M. (2020). Environmental literacy-based on
Adiwiyata predicate at junior high school in Ponorogo. Journal of Biological
Education Indonesia (Jurnal Pendidikan Biologi Indonesia), 6(3), 405-412.
https://doi.org/10.22219/jpbi. v6i3.12468

Nurwidodo, N., Wahyuni, S., Hindun, L., et al. (2024). The effectiveness of
problem-based learning in improving creative thinking skills, collaborative
skills and environmental literacy of Muhammadiyah secondary school
students.  Research and  Development in  Education (RaDEn).
https://eprints.umm.ac.id/id/eprint/11145/

Orhan, A. (2024). Online or in-class problem based learning: Which one is more
effective in enhancing learning outcomes and critical thinking in higher
education EFL classroom? Journal of Computer Assisted Learning.
https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/jcal.13033



https://doi.org/10.69693/ijim.v4i2.525
https://repository.uin-malang.ac.id/23462/7/23462.pdf
https://repository.uin-malang.ac.id/23462/7/23462.pdf
https://journal.stkipsubang.ac.id/index.php/didaktik/article/view/3486
https://doi.org/10.33477/al-alam.v4i2.13733
http://dx.doi.org/10.15294/usej.v13i1.11706
https://doi.org/10.29303/jcar.v4i1.1681
https://doi.org/10.24256/iqro.v7i2.5061
https://doi.org/10.22219/jpbi.%20v6i3.12468
https://eprints.umm.ac.id/id/eprint/11145/
https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/jcal.13033

56

Orr, D. W. (1992). Ecological literacy: Education and the transition to a
postmodern world. SUNY Press.

Otto, S., & Pensini, P. (2017). Nature-based environmental education of children:
Environmental knowledge and connectedness to nature together are related to
ecological behaviour. Global Environmental Change, 47, 88-94.
https://doi.org/10.1016/].gloenvcha.2017.09.009

Peraturan Menteri Pendidikan, Kebudayaan, Riset, dan Teknologi Republik
Indonesia Nomor 12 Tahun 2024 tentang Kurikulum pada Pendidikan Anak
Usia Dini, Jenjang Pendidikan Dasar, dan Jenjang Pendidikan Menengah.
Jakarta: Kementerian Pendidikan, Kebudayaan, Riset, dan Teknologi
Republik Indonesia. https://jdih.kemdikbud.go.id

Pertiwi, D. E., Samsuri, T., & Muliadi, A. (2019). Peningkatan hasil belajar kognitif
siswa menggunakan model pembelajaran kooperatif tipe group investigation.
Jurnal Penelitian dan Pengkajian llmu Pendidikan: E-Saintika, 2(2), 135—
139. https://journal-center.litpam.com/index.php/e-Saintika/article/view/114

Pratama, M. A., & Zilhakim, R. (2022). Pengaruh model pembelajaran problem
based learning berbasis blended learning terhadap literasi sains siswa di MTsN
1 Bengkulu Selatan. Jurnal Jendela Pendidikan, 2(01), 54-60.
https://ejournal.jendelaedukasi.id/index.php/JJP/article/view/128

Pratiwi, R. D., Rusdi, & Komala, R. (2019). The effects of personality and intention
to act toward responsible environmental behavior. JPBI (Jurnal Pendidikan
Biologi Indonesia), 5(1), 169—176. https://doi.org/10.22219/jpbi. v5i1.7120

Purwanto. (2013). Evaluasi hasil belajar. Pustaka Pelajar.

Putikadyanto, A. P. A., Wachidah, L. R., & Sari, S. Y. (2024). Menciptakan
generasi peduli lingkungan: Inovasi ekokurikulum berbasis kearifan lokal
Madura di SMP Pamekasan. GHANCARAN: Jurnal Pendidikan Bahasa dan
Sastra Indonesia, 47-62. https://doi.org/10.19105/ghancaran.vi.17180

Rahayu, D., Muttaqien, M., & Solikha, M. (2023). Pengaruh model pembelajaran
discovery learning berbantu Educandy terhadap hasil belajar siswa. Jurnal
Edukasi, 1(2), 234-246. https://share.google/wdEXcAvr2dPJ1fETp

Rahmani, N. F., & Rahiem, M. D. H. (2023). Implementasi pendidikan lingkungan
hidup di  Raudhatul Athfal. Jurnal Ilmiah  Potensia, 8(1).
https://www.researchgate.net/publication/367361656_Implementasi Pendidi
kan_Lingkungan Hidup_di_Raudhatul Athfal

Ramirez-Montoya, M. S., & Portuguez-Castro, M. (2025). Redefining education:


https://doi.org/10.1016/j.gloenvcha.2017.09.009
https://jdih.kemdikbud.go.id/
https://journal-center.litpam.com/index.php/e-Saintika/article/view/114
https://ejournal.jendelaedukasi.id/index.php/JJP/article/view/128
https://doi.org/10.22219/jpbi.%20v5i1.7120
https://doi.org/10.19105/ghancaran.vi.17180
https://share.google/wdEXcAvr2dPJ1fETp
https://www.researchgate.net/publication/367361656_Implementasi_Pendidikan_Lingkungan_Hidup_di_Raudhatul_Athfal
https://www.researchgate.net/publication/367361656_Implementasi_Pendidikan_Lingkungan_Hidup_di_Raudhatul_Athfal

57

Educational trajectories for complex thinking skills. Humanities and Social
Sciences Communications, 12. https://doi.org/10.1057/s41599-025-04929-2

Ramsay, J. D. (2001). Blended learning design.

Rencanaguna, I. P., Agustini, K., & Sudatha, I. G. W. (2023). Problem based
blended learning: Strategi pembelajaran efektif untuk meningkatkan
kemampuan berpikir kritis dan sikap kemandirian belajar informatika siswa
SMP. Mimbar Pendidikan Indonesia, 4(3).
https://doi.org/10.23887/mpi.v4i3.70662

Ribeiro, T., & Vasconcelos, C. (2025). Earth system science and education: From
foundational thoughts to geoethical engagement in the Anthropocene.
Geosciences, 15(6), 224. https://doi.org/10.3390/geosciences 15060224

Ristanto, R. H., Mahardika, R. D., & Rusdi. (2021). Digital flipbook immunopedia
(DFI): A learning media to improve conceptual understanding of immune
system. Journal of Physics: Conference Series, 1796(1), 012066.
https://doi.org/10.1088/1742-6596/1796/1/012066

Ristanto, R. H., Miarsyah, M., & Fitrianingtyas, S. A. (2023). Critical thinking and
biological literacy: Relationship with conceptual understanding of plant tissue.
Edusains, 15(1), 99—111. https://doi.org/10.15408/es.v1511.33880

Rofiqi, A. (2024). Environmental literacy research trends in education: A
systematic literature review. Assimilation: Indonesian Journal of Biology
Education, 7(2), 81-94.
https://ejournal.upi.edu/index.php/asimilasi/article/view/69055

Rokhmah, Z., Nuril, A., & Fauziah, M. (2021). Analisis literasi lingkungan siswa
SMP pada sekolah berkurikulum wawasan lingkungan. Pensa E-Jurnal:
Pendidikan Sains, 9(2), 176-181.
https://ejournal.unesa.ac.id/index.php/pensa/index

Rosério, A. T., & Dias, J. C. (2024). Implementing problem-based learning in
marketing education: A systematic review and analysis. Education Sciences,
14(11), 1139. https://doi.org/10.3390/educscil4111139

Sabran, S., & Sabara, E. (2019). Keefektifan Google Classroom sebagai media
pembelajaran. Prosiding Seminar Nasional Lembaga Penelitian Universitas
Negeri Makassar, 122-125.
https://ojs.unm.ac.id/semnaslemlit/article/view/8256

Safitri, A. O., Yunianti, V. D., & Rostika, D. (2022). Upaya peningkatan pendidikan
berkualitas di Indonesia: Analisis pencapaian Sustainable Development Goals
(SDGs). Jurnal Basicedu, 6(4), 7096-7106.


https://doi.org/10.1057/s41599-025-04929-2
https://doi.org/10.23887/mpi.v4i3.70662
https://doi.org/10.3390/geosciences15060224
https://doi.org/10.1088/1742-6596/1796/1/012066
https://doi.org/10.15408/es.v15i1.33880
https://ejournal.upi.edu/index.php/asimilasi/article/view/69055
https://ejournal.unesa.ac.id/index.php/pensa/index
https://doi.org/10.3390/educsci14111139
https://ojs.unm.ac.id/semnaslemlit/article/view/8256

58

https://doi.org/10.31004/basicedu.v614.3296

Sari, N., & Sugiyarto, K. H. (2020). Pengaruh blended learning terhadap
pemahaman konsep dan kemandirian belajar siswa. Jurnal Inovasi Pendidikan
IP4, 6(1), 85-93. https://doi.org/10.21831/jip1.v6il.31862

Sari, T. N. ., & Widiyanti, E. R. (2024). Pemetaan literasi lingkungan siswa SMA
dalam pembelajaran Biologi ditinjau dari perbedaan gender. Jurnal
Pendidikan dan Pembelajaran Sains Indonesia (JPPSI), 7(2), 87-98.
https://ejournal.undiksha.ac.id/index.php/JPPSI/article/view/78912

Sewang, A. (2022). Blended learning effect towards Indonesian education students’
learning achievement. JPPI (Jurnal Penelitian Pendidikan Indonesia), 8(1),
161. https://doi.org/10.29210/020221287

Shu, H., & Gu, X. (2018). Determining the differences between online and face-to-
face student—group interactions in a blended learning course. The Internet and
Higher Education, 39, 13-21. https://doi.org/10.1016/j.itheduc.2018.05.003

Siddig, M. N., Supriatno, B., & Saefudin, S. (2020). Pengaruh penerapan problem
based learning terhadap literasi lingkungan siswa SMP pada materi

pencemaran lingkungan. Assimilation: Indonesian Journal of Biology
Education, 3(1), 18-24. https://doi.org/10.17509/aijbe.v311.23369

Sigit, D. V., Azrai, E. P., Heryanti, E., Anggraeni, K., Ichsan, 1. Z., & Fadrikal, R.
(2019). Environmental responsibility and pro-environmental behavior:
Biology undergraduate students' profile. JPBI (Jurnal Pendidikan Biologi
Indonesia), 5(2), 237-244. https://doi.org/10.22219/jpbi.v5i2.7831

Smith, P., Singh, P. K., Ballal, V. P., Cherubini, F., & Helena, J. D. (2025). Impacts
of climate change interventions on biodiversity, water, the food system and
human health and well-being. https://doi.org/10.1111/gcb.70444

Sriyatno, S. (2020). Implementasi model pembelajaran Problem Based Learning di
Sekolah Dasar. Social, Humanities, and Educational Studies (SHES):
Conference Series, 3(4), 955-961.
https://jurnal.uns.ac.id/SHES/article/view/55655

Staker, H., & Horn, M. B. (2012). Classifying K—12 blended learning. Innosight
Institute.

Stevenson, R. B., Peterson, M. N., Bondell, H. D., Mertig, A. G., & Moore, S. E.
(2020). Environmental, institutional, and demographic predictors of
environmental literacy among middle school children. PLOS ONE, 15(3),
€0229415. https://doi.org/10.1371/journal.pone.0229415



https://doi.org/10.31004/basicedu.v6i4.3296
https://doi.org/10.21831/jipi.v6i1.31862
https://ejournal.undiksha.ac.id/index.php/JPPSI/article/view/78912
https://doi.org/10.29210/020221287
https://doi.org/10.1016/j.iheduc.2018.05.003
https://doi.org/10.17509/aijbe.v3i1.23369
https://doi.org/10.22219/jpbi.v5i2.7831
https://doi.org/10.1111/gcb.70444
https://jurnal.uns.ac.id/SHES/article/view/55655
https://doi.org/10.1371/journal.pone.0229415

59

Suandi, I. K., Santyasa, [. W., & Tegeh, I. M. (2024). The effect of problem-based
blended learning and learning autonomy on students' learning outcomes in
accounting. Conhecimento & Diversidade, 16(42).
https://revistas.unilasalle.edu.br/index.php/conhecimento_diversidade/article/

view/11512

Sukkamart, A., Chachiyo, W., Chachiyo, M., et al. (2025). Enhancing
computational thinking skills in Thai middle school students through problem-
based Dblended learning approaches. Cogent Education, 12(1).
https://doi.org/10.1080/2331186X.2024.2445951

Su, F., Zou, D., Wang, L., & Kohnke, L. (2024). Student engagement and teaching
presence in blended learning and emergency remote teaching. Journal of
Computers in Education. https://doi.org/10.1007/s40692-023-00263-1

Suliyanthini, D., Irwan, A. Z., Noerharyono, M., Haerunisa, 1., & Febrilias, A.
(2024). Pengaruh pembelajaran blended learning daring terhadap hasil belajar
dan kepuasan mahasiswa. Jurnal Edukasi dan Multimedia, 2(2), 1-7.
https://doi.org/10.37817/jurnaledukasidanmultimedia.v2i2.3906

Suparini, S., Rusdi, R., & Ristanto, R. H. (2020). Guided discovery-blended
learning (GDBL) for critical thinking skill empowerment: A learning strategy
in human excretory system. Biosfer: Jurnal Pendidikan Biologi, 13(2), 266—
279. https://doi.org/10.21009/biosferjpb.v13n2.266-279

Susilowati, N. E., Okiri, P. O., Efendi, R., Muslim, M., Arifiyanti, F., & Saputra, M.
R. D. (2025). Ready to Boost Adolescents' Creative Thinking? How Problem-
Based Blended Learning Empowers 15-17-Year-Old Students. Jurnal
Pendidikan Fisika Al-Biruni. https://ejournal.radenintan.ac.id/index.php/al-
biruni/article/view/26616

Syahidi, K., Jufri, A. W., Doyan, A., Kosim, K., et al. (2024). Systematic Literature
Review (SLR): Integrated Problem-Based Learning (PBL) Model for
Ecotourism to Enhance Scientific Literacy and Environmental Awareness.
Jurnal Penelitian Pendidikan IPA.
https://jppipa.unram.ac.id/index.php/jppipa/article/view/9578

Tonbuloglu, B., & Tonbuloglu, I. (2023). Trends and patterns in blended learning
research  (1965-2022). Education and Information Technologies.
https://doi.org/10.1007/s10639-023-11754-0

Tosin, M., Sulistyaningsih, S., & Musyarofah, L. (2023). The improving syntax
learning achievement using lesson study based learning management: A
classroom action research. International Journal of English and Applied
Linguistics (IJEAL), 3(3), 228-240. https://doi.org/10.47709/ijeal.v3i3.2866



https://revistas.unilasalle.edu.br/index.php/conhecimento_diversidade/article/view/11512
https://revistas.unilasalle.edu.br/index.php/conhecimento_diversidade/article/view/11512
https://doi.org/10.1080/2331186X.2024.2445951
https://doi.org/10.1007/s40692-023-00263-1
https://doi.org/10.37817/jurnaledukasidanmultimedia.v2i2.3906
https://doi.org/10.21009/biosferjpb.v13n2.266-279
https://ejournal.radenintan.ac.id/index.php/al-biruni/article/view/26616
https://ejournal.radenintan.ac.id/index.php/al-biruni/article/view/26616
https://jppipa.unram.ac.id/index.php/jppipa/article/view/9578
https://doi.org/10.1007/s10639-023-11754-0
https://doi.org/10.47709/ijeal.v3i3.2866

60

Trias, D. M., Meifiani, N. 1., & Mulyadi. (2022). Analisis kesulitan belajar pada
pembelajaran tatap muka terbatas siswa kelas XI SMKN 3 Pacitan. JCAR,
4(20), 1-10. https://doi.org/10.29303/jcar.v4il.1681

Triyana, I. N., Manuaba, I. B. S., & Putra, M. (2014). Pengaruh model pembelajaran
berbasis masalah (PBM) terhadap hasil belajar IPA siswa kelas V SD Gugus
IV Tampaksiring tahun pelajaran 2013/2014. Jurnal Mimbar PGSD
Universitas Pendidikan Ganesha, 2(1), 1-10.
https://ejournal.undiksha.ac.id/index.php/JJPGSD/article/view/3539

Utami, K., Surtikanti, R. H. K., & Amprasto, A. (2023). Analysis of students’
environmental literacy at senior high school 10 Palembang on environmental
pollution material. JPBIO (Jurnal Pendidikan Biologi), 8(2), 368-383.
https://doi.org/10.31932/jpbio.v8i2.2911

Versteijlen, M., & Wals, A. E. J. (2023). Developing design principles for
sustainability-oriented blended learning in higher education. Sustainability,
15(10), 8150. https://doi.org/10.3390/sul5108150

Wahyuni, A., Romansyah, R., & Hardi, E. (2022). Pengaruh implementasi model
problem based learning berbasis blended learning terhadap kemampuan
memecahkan masalah. J-KIP (Jurnal Keguruan dan Ilmu Pendidikan), 3(3),
576-583. https://jurnal.unigal.ac.id/index.php/J-
KIP/article/viewFile/8595/5508

Wulandari, L., Rusdi, R., Isnaniah, I., & Rahmat, T. (2024). Pengembangan Lembar
Kerja Peserta Didik (LKPD) berbasis teori belajar konstruktivisme yang
dilengkapi mind map dalam pembelajaran matematika kelas VII di MTSN 8
Agam Tahun Ajaran 2021/2022. Cokroaminoto Journal of Primary
Education, 7(2),217-232. https://e-journal.my.id/cjpe/article/view/4382/2896

Xiong, Z., Song, Y., & Zhu, R. (2025). Pedagogical strategies for teaching
environmental literacy in secondary school education: A systematic review.
Sustainability, 17(20), 9104. https://doi.org/10.3390/sul17209104

Xu, Y., Tong, M., Gao, Q., Xu, J., Zhang, C., & Long, T. (2026). Applying inquiry-
based learning (IBL) in science education to promote students’ engagement
and learning performance in blended synchronous learning environment: A
quasi-experimental study. Journal of Science Education and Technology, 1—

19. https://doi.org/10.1007/s10956-026-10305-9

Yustina, Y., Syafii, W., & Vebrianto, R. (2020). The effects of blended learning
and project-based learning on pre-service biology teachers’ creative thinking
skills through online learning in the COVID-19 pandemic. Jurnal Pendidikan
IPA Indonesia, 9(3), 408—420. https://doi.org/10.15294/jpii.v9i3.24706



https://doi.org/10.29303/jcar.v4i1.1681
https://ejournal.undiksha.ac.id/index.php/JJPGSD/article/view/3539
https://doi.org/10.31932/jpbio.v8i2.2911
https://doi.org/10.3390/su15108150
https://jurnal.unigal.ac.id/index.php/J-KIP/article/viewFile/8595/5508
https://jurnal.unigal.ac.id/index.php/J-KIP/article/viewFile/8595/5508
https://e-journal.my.id/cjpe/article/view/4382/2896
https://e-journal.my.id/cjpe/article/view/4382/2896
https://doi.org/10.3390/su17209104
https://doi.org/10.1007/s10956-026-10305-9
https://doi.org/10.15294/jpii.v9i3.24706

