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Introduction

Integrate scientific activities such as observing,
experimenting,
communicating learning outcomes (Indrawati et al,
2022; Katil et al., 2021; Hosnan, 2014; Anugrah et al.,
2019; Sya'ban & Wilujeng, 2016; Youlida et al., 2021;

asking questions, reasoning,
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Abstract: The low level of scientific literacy among Indonesian students, as
reflected in the results of the Programme for International Student Assessment
(PISA), highlights the need for innovative learning strategies that connect
biological concepts with real-life phenomena. One alternative is the
development of a science literacy-based teaching module. This study aims to
develop a teaching module on biodiversity for Grade X students at MAS Darul
Ihsan Aceh Besar and to evaluate its feasibility in terms of validity, readability,
and practicality. The research employed a Research and Development (R&D)
approach using the 4D model. The defining stage was carried out through
observation and interviews to analyze learning needs. The design stage
produced a draft module, which was then validated by subject matter experts,
language experts, and media experts. The revised product was subsequently
tested on a limited scale with students and teachers. The results showed that
the module obtained an average score of 89% for content, 87% for language,
and 90% for presentation and graphics, all categorized as “highly feasible.”
The student readability test yielded an average score of 86% (highly feasible),
while the teacher practicality test achieved an average score of 88% (highly
practical). These findings indicate that the developed module is theoretically
valid, practically applicable, and supports contextual learning aligned with
the Merdeka Curriculum. In conclusion, the science literacy-based teaching
module on biodiversity is considered feasible as an alternative learning
resource that can enhance students’ scientific literacy skills, critical thinking,
and ecological awareness.

Keywords: Biodiversity; Biology; Instructional development; Scientific
literacy; Teaching module

Yuliati, 2017). This encourages students to construct
knowledge through direct experience and connect
biological concepts to real-world phenomena.

Previous research supports the urgency of
developing such modules. Sufi et al. (2025), Marpaung
et al. (2021), and Ivaningtias et al. (2024) found that the
use of scientific literacy-based modules improved
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students' critical thinking skills and scientific awareness.
Dalaila et al. (2022), Illah et al. (2025), Wijaya et al. (2025),
and Muzakki et al. (2025). Also reported that scientific
literacy-based learning significantly improved biology
learning outcomes while fostering positive attitudes
toward the environment. Ibrahim et al. (2025), Aqil
(2018), Nurhayati (2018), Adipura (2012), Zahra (2019)
Hadi et al. (2020) Nofiana et al. (2018) Pratiwi et al.,
(2019) Saptasari et al. (2019), and Narieswari (2022)
added that scientific literacy-based modules help
students connect biology material to global issues such
as climate change and natural resource conservation,
making learning more relevant and meaningful.

In the context of the Independent Curriculum,
which emphasizes literacy and numeracy-based
learning, scientific literacy-based learning modules also
align with the spirit of differentiated learning. This
module allows students to learn according to their
individual interests, abilities, and pace, while also
providing opportunities to explore local issues relevant
to their lives. For example, Aceh's biodiversity, such as
Sumatran elephants, hornbills, and the Leuser forest, can
serve as case studies that encourage student engagement
in critical discussions and conservation activities.

Therefore, this research focuses on developing a
scientific literacy-based teaching module on biodiversity
for grade 10 students at MAS Darul Thsan Aceh Besar.
This research has two main objectives. First, to design
and develop a scientific literacy-based teaching module
that aligns with student characteristics, curriculum
needs, and available local potential. Second, to test the
module's feasibility through expert validation and
limited trials, resulting in valid, practical, and effective
teaching materials for use in learning,.

Academically, this research contributes to the
growing literature on the development of scientific
literacy-based biology learning tools, particularly on
biodiversity. It also emphasizes that scientific literacy
can be developed not only through specific learning
strategies but also through innovative teaching materials
that are contextual, structured, and oriented toward
strengthening 21st-century skills. Practically, the results
of this research are expected to provide tangible benefits
for students, teachers, and schools. For students, this
module is expected to improve conceptual
understanding, critical thinking skills, and ecological
awareness. For teachers, this module can serve as an
alternative, varied and contextual teaching material to
support the learning process. For schools, this module
has the potential to strengthen the quality of biology
instruction and support the government's scientific
literacy program.

Therefore, the research, "Development of a
Scientific Literacy-Based Teaching Module on
Biodiversity for Grade X Students at MAS Darul Ihsan

November 2025, Volume 11, Issue 11, 735-741

Aceh Besar," is relevant and important to implement.
This research not only addresses empirical needs in
schools but also contributes to national efforts to
improve the scientific literacy of Indonesia's young
generation.

Method

This research employed a Research and
Development (R&D) method with the primary goal of
producing a scientific literacy-based teaching module on
biodiversity and testing its feasibility. The development
model used was the 4D model developed by
Thiagarajan, which includes four stages: Define, Design,
Develop, and Disseminate. The definition stage was
conducted to analyze needs through initial observations
and interviews with biology teachers at MAS Darul
Ihsan Aceh Besar to identify learning challenges, student
characteristics, and limitations of available teaching
materials. Next, the design stage involved developing an
initial draft of the module, including key components
such as learning outcomes, objectives, materials,
scientific literacy-based activities, and evaluation.

During the development stage, the initial product
was validated by subject matter experts, linguists, and
media experts to assess aspects of content, language,
presentation, and graphics. The validation results served
as the basis for revising the module to meet established
quality criteria. After being declared valid, the module
underwent a limited trial with 10th-grade students at
MAS Darul Ihsan Aceh Besar to assess readability and
practicality. The readability test was conducted by
asking students for feedback on the clarity of the content,
ease of understanding, and the module's appeal. The
practicality test was conducted through a questionnaire
completed by biology teachers regarding the module's
ease of use in the learning process. The final stage was
dissemination, which involved limited implementation
of the module in the target classes as a form of field
testing.

The study population was all 10th-grade students
at MAS Darul Ihsan Aceh Besar, while the sample was
determined using purposive random sampling
involving two classes, each with 30 students. The
research  instruments included an interview
questionnaire, an expert validation sheet, a readability
questionnaire, and a practicality questionnaire. The data
obtained were analyzed descriptively and quantitatively
to determine the module's validity, readability, and
practicality. Eligibility criteria were determined based
on the average scores from the validators and
respondents, which were then interpreted into
categories of very appropriate, appropriate, fairly
appropriate, or not appropriate. Thus, this methodology

736



Jurnal Penelitian Pendidikan IPA (JPPIPA)

is designed to produce teaching modules that are valid,
practical, and relevant to the needs of biology learning
based on scientific literacy.

Results and Discussion

This research resulted in a scientific literacy-based
teaching module on biodiversity designed for 10th-
grade students at MAS Darul lhsan Aceh Besar. The
module was developed through a Research and
Development process using the 4D model (Define,
Design, Develop, and Disseminate). The definition
phase revealed that biology learning in schools is still
limited to textbooks, underutilizes the potential of the
surrounding environment, and does not optimally
develop students' scientific literacy skills. Based on these
needs, the researchers designed a module containing
learning outcomes, concept maps, material descriptions,
scientific literacy-based activities, practice questions,
and evaluations linked to real-world phenomena.

During the development phase, the module was
validated by three groups of experts: material experts,
language experts, and media experts. The validation
results showed an average score of 89% for content, 87 %
for language, and 90% for presentation and graphics, all
of which fall into the "very appropriate" category. This
demonstrates that the module's material aligns with the
curriculum, is scientifically accurate, easy to understand,
and has an attractive and systematic presentation. After
minor revisions based on validator feedback, the module
was piloted with students.

The readability test involving 10th-grade students
showed an average score of 86%, categorized as "very
feasible." Students assessed the module as easy to
understand, with a coherent flow of material, and
activities that encouraged critical thinking, connecting
concepts to their surroundings, and engaging in group
discussions. Some students suggested a greater variety
of practice questions, but overall, they found the
module's contextual nature helpful.

Furthermore, the practicality test, conducted
through a biology teacher questionnaire, yielded an
average score of 88%, categorized as "very practical."
Teachers assessed the module as facilitating the learning
process because it included instructions, concept maps,
and clear evaluations. The module was also deemed
relevant to local environmental issues, particularly those
related to biodiversity in Aceh, making it a suitable
alternative  teaching material to support the
implementation of the Independent Curriculum.

Overall, the results of this study indicate that the
developed scientific literacy-based teaching module is
highly feasible and practical for use in biology learning.
The module not only helps improve understanding of
the concept of biodiversity, but also contributes to
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training students' scientific thinking skills, ecological
awareness, and scientific literacy in the 21st century.

Table 1. Student Ability

Student Pretest Posttest Category
Initials Score Score

NS 79 93  Very Good
NR 67 79 Good
PAZ 84 99 Very Good
Qs 75 88  Very Good
RN 85 100 Very Good
Ss 75 88  Very Good
SN 80 94 Very Good
Ss 80 94 Very Good
SH 84 99 Very Good
SAP 72 85 Very Good
SZF 67 79 Good
SW 84 99 Very Good
N 83 99 Very Good
YN 82 96 Very Good
M 81 95 Very Good
ZH 83 98  Very Good
ZN 80 94 Very Good
ZH 82 96 Very Good
M 71 83 Very Good
Y44 77 91 Very Good

Table 2. Results of Expert Validation, Readability Test,
and Practicality Test of the Teaching Module

Aspects Score (%) Category
Content Expert Validation 89 Very Worthy
Linguist Validation 87 Very Worthy
Presentation and Graphics Expert 90 Very Worthy
Validation

Student Readability Test
Teacher Practicality Test

86 Very Worthy
88 Very Worthy

STUDENT AILITIES

batl

Figure 1. Science literacy ability of class X students of MAS
Darul Ihsan Aceh Besar
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Figure 2. Student learning outcomes data (pretest and
posttest) class X MAS Darul Thsan Aceh Besar

Figure 3. Student learning outcomes data (Pretest and
Posttest) of class X MAS Darul Thsan Aceh Besar

The bar chart above displays the results of expert
validation, readability testing, and practicality testing
for the science literacy-based teaching module. This
chart allows journal readers to immediately visualize the
comparison of scores for each aspect.

Discussion

The results of the study indicate that the scientific
literacy-based teaching module on biodiversity was
deemed highly appropriate in terms of validity,
readability, and practicality. Expert validation showed
that the content aspect received a high score, categorized
as very appropriate. This demonstrates that the material
was designed in accordance with learning outcomes,
was conceptually accurate in biology, and relevant to the
demands of scientific literacy. This finding aligns with
the views of Rahayu (2014) and Sadler et al. (2020), who
emphasized that well-structured learning tools facilitate
students' understanding of scientific concepts while
fostering critical thinking skills and connecting science
to real life. Furthermore, validation of the language,
presentation, and graphics aspects also received a very
appropriate rating, indicating that the module was easy
to understand and visually appealing. This supports the
opinion of Dale et al. (Abidin, 2020; Deng et al., 2018)
that learning texts must be tailored to students' cognitive
development to ensure readability and increase learning
motivation.

The results of the student readability test showed
an average score of 86%, categorized as very
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appropriate, indicating that the module was easy to
understand and supported independent learning.
Scientific literacy-based activities such as observing,
asking questions, reasoning, experimenting, and
communicating have been shown to encourage active
student engagement. This finding is consistent with
research by Putri et al. (2023), which showed that
scientific literacy-based teaching materials can improve
students' critical thinking skills and scientific awareness.
With a contextual approach, students not only master
theory but also connect biological concepts to real-world
phenomena in their environment, including biodiversity
and conservation issues. This is important considering
that one of the weaknesses of biology learning in
Indonesia is the dominance of memorization and
students' low ability to connect concepts to empirical
reality (Yulianti & Suparmi, 2023; Ivaningtias et al., 2024;
Situmorang, 2016; Parisu et al., 2025; Syafa'madani &
Puspitawati, 2025).

In terms of practicality, teachers gave an average
score of 88%, which is considered very practical. The
module is considered to facilitate teachers' learning
because it is equipped with instructions, concept maps,
and systematic evaluation. Furthermore, the module
also helps create contextual learning, in line with the
spirit of the Independent Curriculum, which
emphasizes literacy, numeracy, and differentiation.
These findings support the research of Dalaila et al.
(2022), Wijaya et al. (2021), Saija et al. (2022), Mabrura et
al. (2022), Argiyanti et al. (2024), and Shahida et al. (2021)
stated that scientific literacy-based modules are an
alternative learning medium that is practical, engaging,
and relevant to students' needs. These modules also
facilitate teachers in developing varied learning by
utilizing local potential, particularly Aceh's rich
biodiversity, as study material.

The success of these modules is also influenced by
the integration of local issues in the material
development. For example, Aceh's biodiversity,
including the Leuser forest ecosystem and endemic
fauna, is presented as a case study, thus enhancing
meaningful learning. This aligns with the theory of
contextual teaching and learning (Johnson, 2017), which
emphasizes the importance of connecting learning
materials with real-life experiences so that students can
internalize knowledge more deeply. Thus, the modules
function not only as sources of information but also as
ecological educational tools that foster awareness of
environmental conservation.

Overall, this research demonstrates that the
scientific literacy-based learning modules developed are
not only theoretically valid but also practical and
effective for use in biology learning. The module's
strength lies in its ability to integrate biodiversity
material with real-life contexts, thereby enhancing
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students' scientific literacy skills and ecological
awareness. Thus, the results of this study strengthen
previous findings (Wijaya & Safitri, 2021; Yulianti &
Suparmi, 2023) that innovation in contextual teaching
materials based on scientific literacy can be a strategic
solution in improving the quality of biology learning in
secondary schools and addressing the challenge of low
scientific literacy of Indonesian students as reflected in
the PISA results (OECD, 2023).

Conclusion

This research successfully developed a scientific
literacy-based teaching module on biodiversity for 10th-
grade students at MAS Darul Ihsan Aceh Besar using the
4D development model. Validation results indicated
that the module was highly feasible in terms of content,
language, presentation, and graphics, with an average
score above 85%. The student readability test also
categorized it as highly feasible, meaning the module
was easy to understand, engaging, and supported
independent learning. Meanwhile, the practicality test
involving teachers resulted in a highly practical
category, as the module was proven to assist teachers in
developing contextual, systematic, and relevant learning
in accordance with the Independent Curriculum. The
main advantage of this module lies in its integration of
biodiversity material with local contexts and real-world
phenomena, thereby enhancing students' scientific
literacy skills, critical thinking, and ecological
awareness. Therefore, this teaching module is deemed
valid, practical, and effective as an alternative teaching
material in biology lessons in secondary schools.

Acknowledgments
All author would like to thank to all parties who helped in this
research

Author Contributions

Conceptualization, methodology, formal analysis,
investigation, resources, data curation, and original
draftwriting: ], validation, review and editing, and
visualization: M., M.R. and C.M.Z All authors have read and
approved the published version of the manuscript.

Funding
This research received no external funding.

Conflicts of Interest
All author declares that there is no conflict of interest.

References
Abidin, Y. (2020). Pembelajaran Literasi: Strategi

Meningkatkan Kemampuan Literasi Sains Siswa.
Bandung: Refika Aditama.

November 2025, Volume 11, Issue 11, 735-741

Adipura, B. (2012). Pengaruh Model Pembelajaran Sains
Teknologi Masyarakat dalam Meningkatkan
Literasi Sains dan Teknologi Ditinjau dari Gaya
Kognitif Siswa. Al-Tadzkiyyah: Jurnal Pendidikan
Islam, 8, 75-83. Retrieved from https://ejournal-
pasca.undiksha.ac.id/index.php/jurnal_ipa/articl
e/view /2085

Anugrah, V., Pramana, R., & Pudji, S. (2021). Learning
Bryophyta: Improving students” scientific literacy
through problem-based learning. Jurnal Pendidikan
Biologi Indonesia, 7(1), 71-82.
https:/ /doi.org/10.22219/ jpbi.v7il.15220

Aqil , D. 1. (2018). Literasi Sains Sebagai Konsep
Pembelajaran Buku Ajar Biologi di Sekolah.
Wawancara Didaktika, 5(2),
https://doi.org/10.31102 / wacanadidaktika.5.02.

Argiyanti, A., Kusnadi, K. N., & Nurjhani, M. K. (2024).
Biodiversity Literacy Level of Students in a Senior
High School. BIO-INOVED Jurnal Biologi-Inocasi
Pendidikan, 6(3), 324-330.
https:/ /doi.org/10.20527 / bino.v6i3.20035

Dalaila, D., Arifin, M., & Sari, P. (2022). Implementasi
Modul Berbasis Literasi Sains untuk Meningkatkan
Hasil Belajar Biologi. Jurnal Pendidikan Biologi
Indonesia, 8(2), 115-126.
https:/ /doi.org/10.22219/jpbi.v8i2.13453

Deng, Y., Kelly, & G, Xiao, L. (2018). The Decelopment
of hinese Undrgraduate Students Competence of
Scientific Writing in the Context of Advanced
Organic Chemistry Experiment Course. Chemistry
Education ~ Research ~ and  Practice,  20(1),
https:/ /doi.org/10.1039/C8RP00171E

Faridah, R., Rahayu, S., & Dewi, N. (2022). Profil Literasi
Sains Siswa SMA di Indonesia: Analisis hasil PISA.
Jurnal Penelitian Pendidikan IPA, §8(1), 55-64.
https://doi./10.29303 /jppipa.v8il.1234

Hadi, W. P., Munawaroh, F., Rosidi, I., & Wardani, W.
K. (2020). Penerapan model pembelajaran
discovery learning berpendekatan etnosains untuk
mengetahui profil literasi sains siswa SMP. Jurnal
IPA &  Pembelajaran  IPA, 4(2), 178-192.
https:/ /doi.org/10.24815/jipi.v4i2.15771

Hosnan, H. Pendekatan Saintifik dan Kontekstual dalam
Pembelajaran Abad 21. Bogor: Ghalia Indonesia.

Ibrahim, I. Rafsanjani, A., Jalaluddin, J., Azwir, Aswita,
D., & Andalia, N. (2025). Diversity of Mollusca,
Arthropods, and Pisces in the Estuarine Areas of
Gampong Jawa and Gampong Alue Naga as
Implications for the Community Economy. Jurnal
Penelitian ~ Pendidikan  IPA, 11(9), 494-502.
https:/ /doi.org/10.29303 /jppipa.v11i9.12343

Nlah, K., & Amelia, R. N. (2025). Developing a
classification of living things e-module with a
jelajah alam sekitar approach to help students
reduce misconceptions and strengthen scientific

739


https://doi./10.29303/jppipa.v8i1.1234
https://doi.org/10.24815/jipi.v4i2.15771

Jurnal Penelitian Pendidikan IPA (JPPIPA)

literacy. Edubiotik Jurnal Pendidikan Biologi dan
Terapan, 10(1), 40-58.
https:/ /doi.org/10.33503 / ebio.v10i01.1224

Ivaningtias, Y., Indana, S., & Indah, N. K. (2024). Validity
of Problem-Based Learning Biodiversity E-Book
Integrating Ruwat Petirtaan Jolotundo's Local
Wisdom for Science Literacy. Jurnal Pendidikan
Biologi Indonesia, 10(3), 874-886.
https:/ /doi.org/10.22219/jpbi.v10i3.36690

Indrawati, D., Lestari, H., & Kurniawan, A. (2022).
Pengembangan Modul Ajar Berbasis Literasi Sains.
Jurnal Inovasi Pembelajaran Sains, 6(1), 44-55.
https://doi.org/10.21009/iips.06105

Johnson, E. B. (2017). Contextual Teaching and Learning:
Menjadikan Kegiatan Belajar Mengajar Mengasyikkan
Dan Bermakna. Bandung: Kaifa.

Katil, A. S., Utina, R., Yusuf, F. M., & Pikoli, M. (2021).
Biodiversity Literacy in Science Education. Journal

of Physics Conference  Series, 1968(1), 1-5.
https://doi.org/10.1088 /1742-
6596/1968/1/012024

Kemdikbudristek. (2021). Kurikulum Merdeka: Pedoman
Umum Pembelajaran. Jakarta: Kemdikbudristek.
Narieswari, A. (2022). Penerapan Literasi Sains Melalui
Pemanfaatan Lingkungan pada Pembelajaran IPA
di Sekolah Dasar. Kalam Cendekia Jurnal Ilmiah
Kependidikan, 10(2), 313-319.
https:/ /doi.org/10.20961/jkc.v10i2.65640

Nofiana, M., & Julianto, T. (2018). Upaya peningkatan
literasi sains siswa melalui pembelajaran berbasis
keunggulan lokal. Biosfer: Jurnal Tadris Biologi, 9(1),
24-27. https:/ /doi.org/10.24042 / biosf.v9i1.2876

Mabrura, W., Zulfadli, Z., & Hanum, L. (2022).
Development of Bulletin as a Learning Media on
Electrolyte and Non- Electrolyte Solution Materials
in Class X MAS Darul lhsan Aceh Besar. Chimica
Didactica Acta, 8(1), 7-11.
https:/ /doi.org/10.24815/jcd.v8i1.25246

Marpaung, R. R. T., Yolida, B., & Putri, F. R. (2021).
Student's scientific literacy on environmental
pollution material based on SETS learning
approach combined with Vee Diagram. Jurnal
Pendidikan  Biologi  Indonesia, 7(2), 117-125.
https:/ /doi.org/10.22219/jpbi.v7i2.15718

Muzakki, A., Afida, F.N. N., & Aminuddin, M. Y. (2025).
Pendampingan Literasi Multidimensional dalam
Meningkatkan Kemampuan Membaca, Numerasi,
Sains dan Sosial Budaya Pesrta Didik di MAS
Daruth Thalibin Bangilan. Journal of Innovation and
Contribution to Community Service, 1(1), 1-12.
https:/ /doi.org/10.63321/jiccs.v1il.60

Nurhayati, N. (2018). Peningkatan Kemampuan Literasi
Sains dan Hasil Belajar Siswa pada Pokok Bahasan
Lingkungan dengan Menerapkan Pembelajaran
Discovery Learning di Kelas VII SMP Negeri 2

November 2025, Volume 11, Issue 11, 735-741

Binjai. Jurnal Pelita Pendidikan, 6(4), 269-273.
https:/ /doi.org/10.24114/jpp.v6i4.11694

OECD. (2023). PISA 2022 results: Volume I: The State of
Learning Worldwide. Paris: OECD Publishing.
https:/ /doi.org/10.1787 /19963777

Parisu, C. Z. L., Saputra, E. E.,, & Lasisi, L. (2025).
Integrasi Literasi Sains dan Pendidikan Karakter
dalam Pembelajaran IPA di Sekolah Dasar. Journal
of Human and  Education, 5(1), 864-872.
https://doi.org/10.31004/jh.v5i1.2281

Pratiwi, S. N., Cari, C, & Aminah, N. S. (2019).
Pembelajaran IPA abad 21 dengan literasi sains
siswa. Jurnal Materi Dan Pembelajaran Fisika (JMPF),
9I1), 34-42.
https:/ /doi.org/10.20961/jmpf.v9i1.31612

Purwani, L. D., Sudargo, F., & Surakusumah, W. (2018).
Analysis of student’s scientific literacy skills
through socioscientific issue’s test on biodiversity
topics. Journal of Physics: Conference Series, 1013(1),
12-19. https:/ /doi.org/10.1088 /1742-
6596,/1013/1/012019

Putri, N. A., Wijaya, Y., & Safitri, D. (2023). Efektivitas
Modul Berbasis Literasi Sains Terhadap
Kemampuan Berpikir Kritis Siswa. Biosfer: Jurnal
Pendidikan Biologi, 16(1), 72-84.
https:/ /doi.org/10.210/biosferjpb.16106

Rahayu, S. (2014). Literasi Sains dan Implementasinya
dalam Pembelajaran Sains. Prosiding Seminar
Nasional Pendidikan Sains, 45-58.

Sadler, T. D.,, Romine, W. L., & Menon, D. (2020).
Scientific Literacy in a Changing World.
International Journal of Science Education, 42(1), 1-17.
https:/ /doi.org/10.1080/09500693.2019.1689587

Saija, M., Beay, L. K., Widyasari, A. N., & Wonmaly, W.
(2022). Virtual Laboratory Problem Solving
Learning with Writing Skills to Improve Students'
Science Literacy. Journal of Chemical Education, 11(1),
57-64. https://doi.org/10.26740/ujced.v11nl.p57-
64

Shahida, S. P., Maksum, A., & Supriatna, A. R. Modul
Literasi Sains Berbasis Pembelajaran Daring Materi
Ekosistem untuk Siswa Kelas V Sekolah Dasar.
Jurnal Pendidikan Fisika, 5(2), 162-171. Retrieved
from https:/ /e-
journal.uniflor.ac.id/index.php/optika/article/do
wnload/1064/1184

Saptasari, M., Sunarmi, S., Sulasmi, E. S., Wicaksono, R.
S., & Sudrajat, A. K. (2019). Information literacy
skill: An alternative to support biology student’s
learning outcomes. JPBI (Jurnal Pendidikan Biologi
Indonesia), 5(3), 451-458.
https:/ /doi.org/10.22219/jpbi.v5i3.8768

Situmorang, R. P. Integrasi Literasi Sains Peserta Didik
dalam Pembelajaran Sains. Satya Widya, 32(1), 49-

740


https://doi.org/10.21009/jips.06105
https://doi.org/10.24042/biosf.v9i1.2876
https://doi.org/10.1088/1742-6596/1013/1/012019
https://doi.org/10.1088/1742-6596/1013/1/012019
https://doi.org/10.210/biosferjpb.16106
https://doi.org/10.1080/09500693.2019.1689587
https://doi.org/10.22219/jpbi.v5i3.8768

Jurnal Penelitian Pendidikan IPA (JPPIPA)

56. https://doi.org/10.24246/j.sw.2016.v32.i1.p49-
56

Sufi, I., Akmal, N., Almukarramah, A., & Firmansyabh, J.
(2025).  Students” Understanding of  the
Independent Curriculum at Serambi Mekkah

University’s Faculty of Teacher Training. Jurnal
Evaluasi Pendidikan dan Penelitian, 6(2), 701-708.

Retrieved from
https:/ /www.academicareview.com/index.php/j
h/article/view /207

Syafa'madani, W. A., & Puspitawati, R. P. (2025).
Development of E-Worksheet Based on
Collaborative Learning on Environmental Change
Materal to Train Science Literacy Skills for Clas X
Highschool. Barkala Ilmiah Pendidikan Biologi, 14(1),
166-177.
https://doi.org/10.26740/bioedu.v14nl.p166-177

Sya'ban, M. F., & Wilujeng, 1. (2016). Pengembangan SSP
zat dan energi berbasis keunggulan lokal untuk
meningkatkan literasi sains dan kepedulian
lingkungan. Jurnal Inovasi Pendidikan IPA, 2(1), 66.
https:// doi.org/10.21831/jipi.v2i1.8369

Wijaya, Y., & Safitri, D. (2021). Modul Ajar Berbasis
Literasi Sains untuk Meningkatkan Kesadaran
Lingkungan Siswa. Jurnal Pendidikan  Sains
Indonesia, 9(2), 89-102.
https://doi.org/10.15294 /jpsi.v9i2.31874

Yolida, B., Marpaung, R. R. T., & Handini, R. (2021).
Problem based learning model using vee diagrams
on students’ scientific literacy of environmental
pollution material. JPBIO (Jurnal Pendidikan Biologi),
6(1), 55-63.
https:/ /doi.org/10.31932/jpbio.v6i1.834

Yuliati, Y. (2017). Literasi sains dalam pembelajaran ipa.
Jurnal Cakrawala Pendas, 3(2), 21-28.
https:/ /doi.org/10.31949/jcp.v3i2.592

Yulianti, E., & Suparmi, S. (2023). Integrasi Literasi Sains
dalam Pembelajaran Biologi SMA. Jurnal Pendidikan
Biologi Nusantara, 5(2), 133-147.
https:/ /doi.org/10.25077 /jpbn.5.2.133-147.2023

Zahra, M., Wati, W., & Makbuloh, D. (2019).
Pembelajaran  SETS  (Science, Environment,
Technology,  Society): = Pengaruhnya  pada
Keterampilan Proses Sains. Indonesia Journal of
Science and Mathematics Education, 2(3), 320-327.
https:/ /doi.org/10.24042 /ijsme.v2i3.4357

November 2025, Volume 11, Issue 11, 735-741

741


https://doi.org/10.15294/jpsi.v9i2.31874

