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Introduction

Abstract: Increasingly complex environmental problems demand strategic
efforts in shaping ecological awareness and behavior from an early age. In
this context, basic education has a strategic role in internalizing ecoliteracy
values through appropriate learning approaches. This study aims to analyze
the effect of the Differentiated Project Based Learning (PjBL) Model on
improving the ecoliteracy skills of fifth grade elementary school students.
The study used an experimental design with control and experimental
groups totaling 31 students each. The pretest results showed that the average
ecoliteracy ability of the experimental group was 64.03, while the control
group was 66.68. After the application of Differentiated PjBL, the posttest
showed that the average ecoliteracy ability of the experimental group
increased to 75.32, while the control group was 70.35. The independent
sample t test showed a significant difference in the posttest between the two
groups (p = 0.039 <0.05), and the paired t test in the experimental group also
showed a significant improvement (p = 0.000 < 0.05). Thus, it can be
concluded that the application of the Differentiated PjBL Model can
significantly improve the ecoliteracy skills of fifth grade elementary school
students and is more effective than conventional learning methods.

Keywords: Project based learning (PjBL); Differentiated; Ecoliteracy;
Elementary school

sustainable development(Rudiana et al., 2022; Sucia et
al., 2018).The urgency of mastering ecoliteracy is also

Learning about the environment is one of the
important aspects that needs to be instilled at every level
of education, in line with the fourth goal of the
Sustainable Development Goals (SDGs), namely
education for sustainable development (ESD). This
learning aims to motivate students to improve
ecoliteracy, which is the ability to understand how
nature works and live in harmony with its principles to
maintain the balance of life (Maulana et al., 2021;
McBride et al, 2013; Setyaningrum, 2020). With
ecoliteracy, students are expected to be able to develop
concern for the environment and contribute to nature
conservation, natural resource management, and
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emphasized in the PISA 2025 Science Framework, where
the OECD emphasizes the importance of students not
only understanding scientific concepts, but also being
able to act as “Agents in the Anthropocene” in
maintaining ecosystems and environmental
sustainability (OECD, 2023). This is becoming
increasingly relevant given global challenges such as
climate change, pollution and environmental
degradation that require appropriate knowledge, skills
and attitudes (Lasaiba, 2023). Indonesia itself still faces
serious challenges in this regard, as evidenced by its
position in the bottom 20 out of 180 countries in the
Environmental Performance Index (EPI) 2022, so
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concrete efforts are needed to increase environmental
awareness and literacy since basic education.

At the primary school level, ecoliteracy plays an
important role in shaping students' ability to
understand, adapt, empathize and act for environmental
sustainability (Perez et al., 2025; Rutledge & Manegre,
2024). However, its implementation is still not optimal.
PISA 2022 results show a decrease in students'
environmental literacy compared to 2018 (OECD, 2023).
in line with the findings of low environmentally friendly
behavior in various elementary schools Purnami (2021).
Observations at elementary schools in Kapanewon
Kalasan and the complexity of waste management in
Yogyakarta after the closure of the Piyungan landfill
reinforce  the importance of  contextualized
environmental education. The low ecoliteracy of
students is influenced by the lack of integration of
environment-based learning, limited teacher
knowledge, minimal utilization of local wisdom, and
weak social support (Hidayati et al., 2023; Kurniasih,
2022). The lack of real experience-based learning also
makes students less involved in understanding the
relationship between humans and the environment
(Ismawati et al., 2024). Therefore, contextualized and
meaningful learning strategies are needed to improve
early ecoliteracy.

This study aims to improve the ecoliteracy of
elementary school students through the application of
the Differentiated Project Based Learning (PjBL) Model
in IPAS learning with the topic “Love my Earth”. This
research also aims to provide students with authentic
experiences in solving environmental problems around
them. Hopefully, this research can contribute to the
development of more effective learning methods to
improve students' ecoliteracy. The Differentiated PjBL
approach provides flexibility for teachers in tailoring
learning to student needs, which in turn can improve
student engagement and learning outcomes (W. Azizah
et al., 2024; Yusro & Ardania, 2023). This research also
contributes to the enrichment of literature related to the
implementation of PjBL in the context of continuing
education.

This research contributes to the development of
project-based learning through the integration of
differentiated learning in the Project Based Learning
(PjBL) model on the topic “Sayangi Bumiku”. This
approach not only conveys theoretical concepts, but also
provides direct experience for students to play an active
role in environmental conservation (Fajrina et al., 2024).
with a specialty in local focus and strategies tailored to
individual needs. Teachers play a strategic role in
fostering environmental awareness through adaptive
learning (Rosela & Gunansyah, 2022). The Differentiated
PjBL model has been proven effective in improving
students' ecoliteracy (S. Azizah et al., 2024) as shown by
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Mutiara Putri & Rezania (2022) who recorded an
increase in achievement from 52.33% to 82%. This model
encourages  students' active involvement in
environmental projects as well as the development of
sustainable knowledge, attitudes and skills..

In addition, innovation through differentiated
learning allows flexibility in tailoring learning to
students' needs, interests and learning styles (Fajrina et
al.,, 2024; Ramila, 2023). This approach can improve
science literacy through students' active involvement in
solving real problems and applying science in a real-
world context (Rahmawati et al., 2023; Wahyuni et al.,
2024). With Differentiated PjBL, students can produce
projects related to waste management in the school
environment, which aims to increase knowledge,
attitudes, skills, and awareness of environmental
sustainability (Maryanti & Sartono, 2024; Yuliawati et
al., 2024). This approach provides authentic experiences,
so students are more environmentally friendly and able
to find effective solutions to environmental challenges.

The application of Differentiated PjBL on the topic
“Sayangi Bumiku” in IPAS learning can improve
students' ecoliteracy. Through this approach, students
not only learn theory, but are also directly involved in
environmental conservation efforts, such as sorting
waste, saving energy, and managing environmental
projects. This is expected to form a young generation
that cares about the environment, is responsible, and is
ready to face global challenges related to sustainability.

Method

This study used a quantitative approach with a
quasi-experimental design of the Pretest-Posttest
Nonequivalent Control Group Design type (Hastjarjo,
2019). The experimental group was treated with the
Differentiated Project Based Learning (PjBL) Model,
while the control group used the direct instruction
learning model. The independent variable is the PjBL
Model, and the dependent variable is the ability of
ecoliteracy. The population of this study was fifth grade
students in Gugus III SD Kapanewon Kalasan, Sleman,
Yogyakarta, with a sample of 62 students (31
experimental students and 31 control students). The
sampling technique used purposive sampling by
considering 1) heterogeneous student abilities, 2)
diversity of cultural, social, and economic backgrounds
of students, and 3) teacher teaching experience and
infrastructure.

The learning stage integrates PjBL syntax with
differentiated learning principles, including: 1)
determining fundamental questions, 2) designing a
waste management project plan, 3) developing a
schedule, 4) monitoring project progress, 5) testing
project results, and 6) evaluating the learning experience
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(Nurhidayah et al., 2021). The project includes solving
waste problems in the school environment. Data were
collected using tests and questionnaires. The instrument
was designed based on four aspects of ecoliteracy from
the Center for Ecoliteracy (Tyas et al., 2022): cognitive
(head), emotional (heart), psychomotor (hands), and
connectional (spirit). The test was used to assess the
ecoliteracy ability of cognitive aspects through 16
multiple choice questions, while the questionnaire

measured attitudes, skills, and environmental
awareness with 20 statements using a Likert scale. The
pretest measured students' abilities before the

application of the Differentiated Project Based Learning
(PjBL) Model, while the posttest was used to measure
abilities after treatment. Instrument validity was tested
using content and construct validity.

Table 1. Aspects of Student's Ecoliteracy Skills
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This research uses data analysis with descriptive
and inferential statistics. Descriptive statistics were used
to describe the mean, standard deviation, maximum and
minimum values of students' ecoliteracy skills.
Inferential statistics were conducted through paired
sample t-test to determine differences in ecoliteracy
skills before and after treatment in each group, as well
as independent sample t-test to compare differences in
ecoliteracy skills between experimental and control
groups. Prior to the inferential test, the data were first
analyzed through normality and homogeneity tests as a
prerequisite for parametric tests. The analysis was
conducted with the help of SPSS software. In addition,
effect size calculation was used to determine the effect of
the treatment given.

The following aspects assessed in ecoliteracy skills
are presented as follows.

Aspect Indicator Sub Indicator
Head/ 1) Understand the principles of ecology. a) Identify and analyze waste problems.
Cognitive 2) Understand environmental and b) Manage and recycle waste.

ecosystem issues.

3) Think critically and creatively in c)

solving problems.
Heart/ Afectif 1)

Hands/ 1) Establish procedures for a)
Psikomotor sustainability.

2) Turning beliefs into actions. b)
Spirit/ 1) Feeling respect for the earth. a)
Connectional

2) Closeness to nature b)

Have empathy for living things. a)
2) Appreciate different points of view.  b)

Make decisions that support nature conservation.

Caring for living things and respecting ecosystems.

Respect the opinions of others and actively protect the
environment.

Reduce the use of plastic and encourage others to manage
waste.

Making a habit of sorting waste and planning for efficient
waste management.

Maintain habitat and encourage others to care about
responsible waste management.

Creating a habit of sorting waste and encouraging others to
participate.

This research uses data analysis with descriptive
and inferential statistics (Martias, 2021). Descriptive
statistics summarized the research variables to describe
the sample, while parametric inferential statistics were
used for hypothesis testing. The independent sample t-
test compares students' ecoliteracy skills between
groups that apply the Differentiated Project Based
Learning (PjBL) Model and those that use the direct
instruction method. The paired sample t-test was used
to see the difference in students' ecoliteracy skills before
and after learning with the Differentiated PjBL Model.

Result and Discussion

Result
Descriptive Test

This study aims to analyze the effect of the
Differentiated Project Based Learning (PjBL) Model on
improving the ecoliteracy skills of fifth grade elementary

school students. To achieve this goal, a description of
students' ecoliteracy skills before and after the
application of the model is needed.

Table 2. Statistical Description of Control Group and
Experimental Group

Inquiry Class Mean Std. N
Group Deviation
Pretest Control  57.5484 8.78195 31
Questionnaire Experiment  56.6452 8.30080 31
PjBL Total  57.0968 8.48665 62
Differentiation
Posttest Control  60.0323 8.87875 31
Questionnaire Experiment  64.5161 7.80970 31
PjBL Total  62.2742 8.59502 62
Differentiation
PjBL Control  66.6774 9.00143 31
Deferentiation Experiment  64.0323 11.64613 31
Pretest Test Total  65.3548 10.40822 62
Control  70.3548 7.89746 31
Experiment  75.3226 10.83632 31
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Inquiry Class Mean Std. N
Group Deviation

PjBL Total  72.8387 9.73113 62

Deferentiation

Posttest

Pretest was given to measure students' ecoliteracy
skills before the application of Differentiated PjBL, while
posttest to measure the ability after its application.
Descriptive analysis was conducted using the IBM SPSS
Statistics version 27 program, with data that included
pretest and posttest results of students' ecoliteracy skills
from the experimental and control groups. The
following is presented descriptive analysis data of
ecoliteracy skills.

Based on the pretest data presented in Table 2, it can
be seen that the ecoliteracy skills of experimental group
students before learning are in the lower category
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compared to the control group. However, after learning,
the posttest results of the experimental group students'
ecoliteracy skills showed a higher category compared to
the control group. There is a significant difference, with
the average value of the experimental group higher than
the control group.

Prerequisite Test
Normality

The normality test aims to ascertain whether the
data is normally distributed as a condition of hypothesis
testing. This test was carried out on the pretest and
posttest results of the ecoliteracy skills of the
experimental and control groups using IBM SPSS
Statistics version 27. Data is considered normally
distributed if the Asymp. Sig. (2-tailed) is greater than
0.05. The results of the normality test for the
experimental and control classes can be seen in Table 3.

Table 3. Normality Test of Control Group and Experimental Group

Questionnaires and Class Group Shapiro-Wilk Explanation
Tests Statistic df Sig. Asymp.Sig (2-tailed)
Pretest Questionnaire Control 946 31 123 .123.> .05 = normal
PjBL Differentiation Experiment 949 31 144 .144.> .05 = normal
Posttest Questionnaire Control 945 31 114 114 > .05 = normal
PjBL Deferentiation Experiment .947 31 132 .132> .05 = normal
Pretest Test PjBL Control 945 31 111 111.> .05 = normal
Differentiation Experiment 944 31 107 .107.> .05 = normal
PjBL Deferentiation Control .948 31 136 .136 > .05 = normal
Pretest Test Experiment .950 31 153 .153.> .05 = normal

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction

Based on the normality test data in Table 3, the
pretest and posttest of the experimental and control
groups showed a normal distribution. This is indicated
by the Asymp. Sig. (2-tailed) which is more than 0.05.
Thus, it can be concluded that the data in the
experimental and control classes are normally
distributed.

Table 4. Homogeneity Test Results

Homogeneity

The homogeneity test aims to ascertain whether the
data has a homogeneous variance as a condition of
hypothesis testing. This test was carried out on the
pretest and posttest results of the ecoliteracy skills of the
experimental and control groups using IBM SPSS
Statistics version 27. Data is considered homogeneous if
the Asymp. Sig. (2-tailed) value is more than 0.05. The
results of the homogeneity test for the experimental and
control classes can be seen in Table 4.

Levene Statistic df1 df2 Sig. Analysis
Pretest Questionnaire PjBL Based on Mean .040 1 60 .843 .843 > .05 = homogeneos
Differentiation
Angket Posttest PjBL Based on Mean 843 1 60 362 362> .05 = homogeneous
Deferensiasi
Tes Pretest PjBL Deferensiasi Based on Mean 1.570 1 60 350  .350 > .05 = homogeneous
Posttest Questionnaire PjBL Based on Mean 1.026 1 60 279 .279 > .05 = homogeneous

Differentiation

Based on the homogeneity test data in Table 4, the
pretest and posttest of the experimental and control
groups show homogeneous variance. This is indicated

by the value of Asymp. Sig. (2-tailed) which is more than
0.05. Thus, the data qualify to continue the analysis in
the next test.
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Hypothesis Test

Hypothesis testing was conducted to determine
significant differences in student characteristics through
the application of the Differentiated Project Based
Learning (PjBL) Model. Based on the results of the
assumption test, the data from the experimental and
control groups were normally distributed and
homogeneous. Therefore, hypothesis testing was carried
out using parametric tests, namely the independent
sample t-test and paired sample t-test.

Table.5 Independent Sample T Test Results

March 2025, Volume 11 Issue 3, 178-186

Independent Sample t-Test

Independent Sample t-Test is used to test two
samples that are not interconnected. This test aims to
measure the difference in ecoliteracy skills between the
experimental and control groups before treatment. The
analysis was conducted on the pretest results of both
groups using IBM SPSS Statistics version 27. If the Sig.
<0.05, then there is a significant difference between
groups. The following are the results of the independent
sample t test.

t df Sig. (2- Analysis
tailed)

Pretest Questionnaire PjBL Equal variances 679 .679 > .05 = no average difference
Differentiation assumed 416 60
Angket Posttest PjBL Equal variances -2.111 60 .039 .039 <.05 = there is an average difference
Deferensiasi assumed
Tes Pretest PjBL Deferensiasi Equal variances 1.001 60 .321 .321 > .05 = no average difference

assumed
Posttest Questionnaire PjBL Equal variances -2.063 60 .043 .043 < .05 = there is an average difference
Differentiation assumed

Diagram 1. Hasil Uji T Independen Sampel

Rsult

Based on diagrams 1, the pretest showed no
significant average difference in ecoliteracy skills
between the control and experimental groups before
treatment, with an Asymp. Sig. (2-tailed) > 0.05. This
shows that the initial ability of both groups is at the same

Table 6. Paired T Test Results Sample

level. In contrast, the posttest results showed a
significant average difference in ecoliteracy skills after
the Differentiated Project Based Learning (PjBL) Model
learning was applied, with an Asymp. Sig. (2-tailed) <
0.05. In conclusion, the application of Differentiated PjBL
successfully improves students' ecoliteracy skills.

Paired Samples t-test

This analysis aims to measure differences in
students' ecoliteracy skills before and after learning
using the Differentiated Project Based Learning (PjBL)
Model in the experimental group. This test was
conducted with the help of IBM SPSS Statistics version
27, with significant criteria if the Sig value. (2-tailed)
<0.05. The following are the results of the Paired Sample
t-Test test between pretest and posttest in the
experimental group.

N Correlation Sig.

Analysis

Pair PjBL Differentiation Pretest Questionnaire & PjBL 62
1 Differentiation Posttest Questionnaire

.896 .000 If the Sig. (2-tailed) <0.05, then HO is rejected
and Ha is accepted.

Pair PjBL Differentiation Pretest Test & PjBL 62
2 Differentiation Posttest Test

.875 .000 If the Sig. (2-tailed) <0.05, then HO is rejected
and Ha is accepted.

Based on Table 6, the pretest and posttest results of
the experimental group show a significant average
difference in students' ecoliteracy skills before and after
the application of Differentiated Project Based Learning
(PjBL) Model learning. This is evidenced by the value of
Asymp. Sig. (2-tailed) value on the pretest and posttest

of the experimental group which is smaller than 0.05.
These results strengthen the conclusion that the
Differentiated Project Based Learning (PjBL) Model
learning effectively improves students' ecoliteracy skills.
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Discuccion

This study aims to analyze the effect of the
Differentiated Project Based Learning (PjBL) Model on
the ecoliteracy skills of elementary school students,
which is assessed through the four main aspects of
ecoliteracy formulated by the Center for Ecoliteracy:
head (knowledge), heart (attitude), hands (skills), and
spirit (connectional).

Based on the results of the data analysis conducted,
the application of the Differentiated Project Based
Learning (PjBL) model regarding waste management
projects can improve the ecoliteracy of grade V students
in elementary schools. This is also reinforced by the
results of research showing that the Project Based
Learning (PjBL) learning model is appropriate for use in
implementing the ecoliteracy development of
elementary school students by instilling the character
values of environmental love (Mufidah et al., 2021;
Mughni & Sari, 2024; 1. Sakti et al., 2021). In addition,
these results are supported by Fernanda et al., (2024)
which states that a differentiated learning approach can
improve ecoliteracy in social studies learning through
developing students' skills, attitudes, and awareness of
the environment.

The implementation of Differentiated PjBL is
proven to improve students' ecoliteracy knowledge
aspects on environmental issues, including ecological
principles and waste management. This learning model
provides space for students to analyze waste problems
in depth and develop solutions based on scientific
knowledge. This finding is in line with Permata &
Agung Wibowo's research (2023) which revealed that
PjBL provides space for students to analyze
environmental problems in depth, design solutions
based on scientific knowledge, and evaluate the results
of their work. This model also supports the development
of learning strategies centered on the individual needs
of students, as stated by Saleh et al., (2024).

The Differentiated Project Based Learning (PjBL)
model is proven to be effective in building students'
empathy and concern for the environment. Through
students' involvement in projects related to waste issues,
their awareness of environmental impacts increases,
accompanied by a growing sense of responsibility for the
surrounding community. This finding is in line with the
research of Thohiroh et al., (2024), which shows that
students' participation in environmentally relevant
projects can increase their understanding of social-
ecological issues, as well as encourage changes in
attitudes to become more active and care for the
environment.

In the skills aspect, students actively participate in
practical activities such as sorting waste, making
recycled products, and designing waste management
systems in schools. The Differentiated PjBL approach
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allows students to put their ideas into action, thus
developing practical skills while strengthening the
connection between theory and practice (Andika et al.,
2024; Lema et al., 2023). This learning process also helps
students feel more connected to nature. Projects that
involve direct observation of the impact of waste on the
environment provide experiences that deepen students'
connection with nature, as well as foster a deeper sense
of responsibility to preserve it. The implementation of
Differentiated PjBL also sensitizes students to
environmental issues and motivates them to find
solutions to the problems they face. This model offers an
effective approach to address learning challenges for
students with diverse interests, because it focuses on
critical questions and complex tasks that encourage
students to design, solve problems, organize work, and
produce real products (N. C. Sakti & Ainiyah, 2024).

Learning with the Project Based Learning (PjBL)
model combined with a differentiation approach
provides opportunities for students to develop
according to their respective potential. Students are
given the freedom to choose independent learning
methods, projects or research that suit their interests and
strengths (Estiono et al, 2023). This approach
strengthens students' confidence in completing their
tasks, as project-based learning does not only focus on
knowledge content, but also on skill development and
confidence in their own abilities (Made et al., 2022). This
research confirms that Differentiated PjBL can be an
innovative solution to meet cross-interest learning
needs, while supporting the implementation of the
national curriculum that emphasizes 21st century
competencies.

Conclusion

This study shows that the application of the
Differentiated Project-Based Learning (PjBL) Model has
a positive effect on improving the ecoliteracy skills of
grade V elementary school students. This model allows
project customization based on students' needs, interests
and abilities, thus creating a holistic and meaningful
learning experience. The results support the goal of
improving four aspects of ecoliteracy, namely
knowledge (head), attitude (heart), skills (hands), and
connectional (spirit), which focuses on the formation of
environmental love character. The data obtained shows
that Differentiated PjBL is effective in improving
students' understanding of environmental issues, critical
thinking skills, and real actions in waste management
and nature conservation.

Based on these findings, it is recommended that
future research expand the sample coverage and cover
more diverse learning materials, with a longer duration
of implementation to provide more intensive assistance.
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This approach will increase the reliability of the data as
well as help students become more familiar with the
applied learning strategies. In addition, it is
recommended to involve qualitative data, such as
interviews with students and teachers, to enrich and
deepen the results of quantitative data analysis. Overall,
the implementation of Differentiated PjBL not only
supports the achievement of academic goals, but also
contributes to the formation of students who are more
concerned about the environment and able to face future
ecological challenges.

Acknowledgments

The author would like to thank the Basic Education Study
Program, Yogyakarta State University for allowing this
research to be conducted. Allowed this research to be
conducted. In addition, the author would like to thank all those
who have motivated the author in the preparation of this
article.

Author Contributions

For research articles with several authors, a short paragraph
All those who played a role in writing this research either in
the process of compiling, collecting, processing, guiding,
implementing, reviewing, and contributing to editing. All
authors have read and approved the published manuscript.

Funding
No Funding.

Conflicts of Interest
The authors declare no conflict of interest.

References

Andika, D. P., Syafiq, R. F., Tantowi, B. F., & Dwijayanti,
R. (2024). Project Based Learning Dengan
Pembelajavan  Berdiferensiasi ~ Sebagai ~ Upaya
Peningkatan Hasil Belajar Siswa. 07(01), 7749-7758.
https:/ /doi.org/https:/ /doi.org/10.31004/joe.v7i
1.7560

Azizah, S, Dewi, N. K. & Sutantri, S. (2024).
Pembelajaran Berdiferensiasi Model Project Based
Learning (PJBL) Dengan Media E-Lkpd
Liveworksheet Untuk Meningkatkan Hasil Belajar
IPA. JPG: Jurnal Pendidikan Guru, 5(4), 567-578.
Retrieved from https:/ /ejournal.uika-
bogor.ac.id/index.php/jpg/ article/view /14982

Azizah, W., Sinaga, B., Rahman, A. A., & Simanullang,
L. (2024). Penerapan Model Pembelajaran Berbasis
Projek ( PjBL ) Terintegrasi Berdiferensiasi Untuk
Meningkatkan Motivasi Belajar Siswa Kelas 12 IPS

SMA Negeri 10 Medan. 07(01), 4409-4417.
https://doi.org/https:/ /doi.org/10.31004/joe.v7i
1.6640

Estiono, A. R, Listiyani, M., Mabhirriya, P., Putri, A. A,
& Poerwanti, 1. S. (2023). Penerapan Model Project

March 2025, Volume 11 Issue 3, 178-186

Based Learning ( PjBL ) Dengan Pendekatan Cultural
Responsive Teaching ( CRT ) Untuk Meningkatkan
Prestasi Belajar Peserta Didik Pada Mata Pelajaran
IPAS Kelas 1V SD N Pajang 1. 2(1), 7-12.
https:/ /doi.org/10.20961 /jsshecs.v2i1.96927

Fajrina, S.,, Anggriyani, R., Arsih, F., & Fadilah, M.
(2024). The Feature of Project-Based Learning and
Differentiated  Instruction Practices in Biology
Learning. 10(12), 10142-10151.
https:/ /doi.org/10.29303/jppipa.v10i12.8992

Fernanda, A., Ramadhan, R., & Saputro, B. A. (2024).
Analisis Pembelajaran Berdiferensiasi Pada Mata
Pelajaran IPAS. 30(2), 201-210.
https://doi.org/http:/ /dx.doi.org/10.24114/jpb
p-v30i2.63092

Hastjarjo, T. D. (2019). Rancangan Eksperimen-Kuasi.
Buletin Psikologi, 27(2), 187.
https:/ /doi.org/10.22146 /buletinpsikologi.38619

Hidayati, F., Solida, A., Butar Butar, M., & Rahmat, A. A.
(2023). Ekoliterasi Siswa Melalui Pengelolaan
Sampah Dan Pelatihan Pembuatan Ecobrick. Jurnal
Salam Sehat Masyarakat (JSSM), 5(1), 25-34.
https:/ /doi.org/10.22437 /jssm.v5i1.28162

Ismawati, D., Fauziah, P. Y., . H., Fuadi, D. S, &
Suhardiman, S. (2024). Developing of Eco-Literacy
Learning Model to Enhance Environmental Caring
Character. Journal of Ecohumanism, 3(5), 1017-1027.
https://doi.org/10.62754 /joe.v3i5.3952

Kurniasih, D. (2022). Eksplorasi Nilai-Nilai Ekoliterasi
dalam Buku Pelajaran Tematik Sekolah Dasar
Kelas Tinggi. Madah: Jurnal Bahasa Dan Sastra,
13(1), 29-40.
https://doi.org/10.31503 /madah.v13i1.418

Lasaiba, 1. (2023). Raising Ecological Awareness: A
Biological Approach to Sustainable Education.
Jurnal  Jendela  Pengetahuan, 16(2), 143-163.
https:/ /doi.org/https:/ /doi.org/10.30598 /jp16is
s2pp126-146

Lema, Y. Nurwahyunani, A., Hayat, M. S, &

Rachmawati, F. (2023). Pembelajaran
Berdiferensiasi Dengan Model PJBL Materi
Bioteknologi Untuk Mengembangkan

Ketrampilan Kreativitas Dan Inovasi Siswa SMP.
INNOVATIVE: Journal Of Social Science Research, 3,
7229-7243. https:/ /doi.org/https:/ /j-
innovative.org/index.php/Innovative
Made, A. M., Riyanda, A. R, Sagala, M. K., & Adi, N. H.
(2022). Implementasi Model Project Based
Learning ( PjBL ) dalam Upaya Meningkatkan
Hasil Belajar Mahasiswa Teknik Mesin. Edukatif:
Jurnal  Ilmu  Pendidikan,  4(4), 5162-5169.
https:/ /doi.org/http:/ /dx.doi.org/10.31004/edu
katif.v4i4.3128
Martias, L. (2021). STATISTIKA DESKRIPTIF SEBAGAI
KUMPULAN  INFORMASI.  16(1),  40-59.
184



Jurnal Penelitian Pendidikan IPA (JPPIPA)

https:/ /doi.org/https:/ /ejournal.uin-
suka.ac.id/adab/FIHRIS/article/ view /1922 /916

Maryanti, N., & Sartono, E. K. E. (2024). The Influence of
Differentiated Learning Strategies by Paying Attention
to Different Learning Styles of Students to Improve
Science Learning Outcomes. 10(12), 9991-10000.
https:/ /doi.org/10.29303 /jppipa.v10i12.8982

Maulana, M. A., Kanzunnudin, M., & Masfuah, S. (2021).
Analisis Ekoliterasi Siswa pada Sekolah Adiwiyata
Di Sekolah Dasar. Jurnal Basicedu, 5(4), 2601-2610.
https:/ /doi.org/10.31004/basicedu.v5i4.1263

McBride, B. B, Brewer, C. A., Berkowitz, A. R., & Borrie,
W. T. (2013). Environmental literacy, ecological
literacy, ecoliteracy: What do we mean and how
did we get here?  Ecosphere,  4(5).
https:/ /doi.org/10.1890/ES13-00075.1

Mufidah, Z. R., Iswara, P. D., & Hermanto, F. Y. (2021).
Mengembangkan Ekoliterasi dan Ekopreneurship
Siswa Sekolah Dasar melalui Pembelajaran
Tematik Berbasis Model Project Based Learning
(PjBL) Developing Elementary School Students’
Ecoliteracy and Ecopreneurship Through Project-
Based Thematic Learning. At-Thullab: Jurnal
Pendidikan Guru Madrasah Ibtidaiyah, 5 (1)(1).
https:/ /doi.org/http:/ /dx.doi.org/10.30736/ atl.v
5i1.509

Mughni, R. M., & Sari, E. F. (2024). The Influence of The
Project Based Learning ( PJBL ) Learning Model
Assisted by Videoscribe Media on The Creativity of
Learning Dance Arts. 10(12), 10793-10798.
https:/ /doi.org/10.29303 /jppipa.v10i12.9409

Mutiara Putri, R, & Rezania, V. (2022). Improving
Ecoliteracy and Student Learning Outcomes Through
the Pjbl Model on Environmental Conservation
Material [Peningkatan Ekoliterasi dan Hasil Belajar
Siswa Melalui Model Pjbl Pada Materi Pelestarian
Lingkungan].

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),  3-9.
https://doi.org/10.1088/1742-
6596/2019/1/012043

OECD. (2023). Pisa 2025 Science Framework. May 2023, 1-
93.

Perez, J. C. S, Salic-Hairulla, M. A., Magsayo, J. R,
Nabua, E. B., & Malayao, S. O. (2025). Developing
an inquiry-based STEAM teaching packet in
ecoliteracy for pre-service teachers. Journal of
Education and Learning, 19(2), 764-774.
https://doi.org/10.11591/edulearn.v19i2.21664

Permata, S. D., & Agung Wibowo. (2023). Implementasi
Penguatan Kemampuan Ekoliterasi Siswa Sekolah
Dasar. Jurnal Riset Dan Inovasi Pembelajaran, 3(3),
242-252. https:/ /doi.org/10.51574 /jrip.v3i3.1179

March 2025, Volume 11 Issue 3, 178-186

Purnami, W. (2021). Pengelolaan Sampah di Lingkungan
Sekolah untuk Meningkatkan Kesadaran Ekologi
Siswa. INKUIRI: Jurnal Pendidikan IPA, 9(2), 119.
https:/ /doi.org/10.20961/inkuiri.v9i2.50083

Rahmawati, A. J., Gunarhadi, G., & Muchtarom, M.
(2023).  Self-Regulated Learning Enhancing
Scientific Literacy for Higher Educations in 21st
Century Education: A Systematic Literature
Review. AL-ISHLAH: Jurnal Pendidikan, 15(2),

2625-2635.
https:/ /doi.org/10.35445/ alishlah.v15i2.2353
Ramila, A. A. (2023). Strategi Pembelajaran

Berdiferensiasi Dalam Meningkatkan Prestasi
Belajar Matematika Siswa Sd Usia 10 Tahun. Jurnal
MIPA Dan Pembelajarannya  (JMIPAP), 3(9).
https:/ /doi.org/10.17977 /um067.v3.19.2023.5

Rosela, & Gunansyah, G. (2022). Peran Guru Dalam
Penanaman Karakter Peduli Lingkungan Pada
Siswa Kelas IV Sekolah Dasar. Jurnal Pendidikan
Guru Sekolah Dasar, 10(5), 1450-1461.
https:/ /doi.org/https:/ /ejournal.unesa.ac.id/ind
ex.php/jurnal-penelitian-
pgsd/article/view /47521

Rudiana, Y., Ruhimat, M., & Sundawa, D. (2022).
Pengaruh Sikap Ekoliterasi dan Pembelajaran
Berbasis Proyek Terhadap Kemampuan Berpikir
Kreatif. JIPSINDO (Jurnal Pendidikan Ilmu
Pengetahuan Sosial Indonesia), 09(02), 177-191.

Rutledge, E., & Manegre, M. (2024). An Emotionally
Intelligent, Ecolinguistic Approach to Content and
Language Integrated Learning. Anglica, 33(1), 109-
124. https:/ /doi.org/10.7311/0860-5734.33.1.06

Sakti, I., Nirwana, N., & Swistoro, E. (2021). Penerapan
Model  Project Based  Learning  Untuk
Meningkatkan  Literasi ~ Sains = Mahasiswa
Pendidikan Ipa. Jurnal Kumparan Fisika, 4(1), 35-42.
https:/ /doi.org/10.33369/jkf.4.1.35-42

Sakti, N. C, & Ainiyah, M. U. (2024). Pembelajaran
Berdiferensiasi Berbasis Proyek dalam
Meningkatkan Hasil Belajar Peserta Didik di Era
Pembelajaran Abad 21. Jurnal Ilmiah Profesi

Pendidikan, 9((2), 706-711.
https://doi.org/http:/ /dx.doi.org/10.29303 /jipp.
v9i2.1970

Saleh, J., Odja, A. H., Umar, M. K,, Yusuf, M., Buhungo,
T.]., & Pilobu, M. (2024). Design of Static Electricity
Concept Learning Device with Differentiated Strateqy
In facilitating Inclusive Education. 10(12), 11319-
11325.
https://doi.org/10.29303/jppipa.v10i12.9269

Setyaningrum, T. W. (2020). Praktik Pembelajaran
Ekoliterasi  Berorientasi Pendidikan  Untuk
Pembangunan Berkelanjutan Di Sekolah Dasar
Negeri Kota Surabaya Bagian Barat. [pgsd, 8(2),
375-384.

185



Jurnal Penelitian Pendidikan IPA (JPPIPA)

https:/ /doi.org/https:/ /ejournal.unesa.ac.id/ind
ex.php/jurnal-penelitian-
pgsd/article/view /34363

Sucia, A. H., Purwanto, A., & Sucahyanto, S. (2018).
Pengaruh Model Pembelajaran Dan Ekoliterasi
Terhadap Kemampuan Pemecahan Masalah
Lingkungan Peserta Didik. Jurnal Ilmiah Pendidikan
Lingkungan Dan Pembangunan, 19(02), 39-49.
https:/ /doi.org/10.21009/ plpb.192.04

Thohiroh, Wardah., Segara, Nuansa., Prasetya Sukma.,
Prasetyana, S. (2024). Implementasi Pembelajaran IPS
Berbasis  Project sebagai Upaya Pengembangan
Ecoliteracy Siswa SMP Muhammadiyah 2 Taman. 4(3),
255-263.

Tsania, A., & Wahyu Kurniawati. (2024). Peran Guru
dalam Menanamkan Karakter Peduli Lingkungan
Melalui Pembelajaran IPAS di Kelas IV Sekolah
Dasar.  Jurnal  Basicedu, 8(2), 1078-1085.
https:/ /doi.org/10.31004/basicedu.v8i2.7255

Tyas, D. N., Nurharini, A., Wulandari, D., & Isdaryanti,
B. (2022). Analisis Kemampuan Ekoliterasi dan
Karakter Peduli Lingkungan Siswa SD Selama
Pembelajaran Daring di Masa Pandemi Covid-19.
Faktor: Jurnal Ilmiah Kependidikan, 9(3), 213.
https:/ /doi.org/10.30998/£jik.v9i3.11173

Wahyuni, S., Khoiri, N. & Novita, M. (2024).
Development of an ESD-oriented Energy Teaching
Module with A Differentiated Learning Approach.
KnE  Social ~ Sciences, 10(12), 10178-10187.
https:/ /doi.org/10.18502/kss.v9i6.15273

Yuliawati, F., Sulistyowati, E., Ekantini, A., & Wijayanti,
I. D. (2024). Increasing Students ~ Scientific Literacy
Competence Through A Stem-Based PjBL Learning
Model : A Case Study of an Ecosystem Project. 10(12),
10538-10546.
https:/ /doi.org/10.29303 /jppipa.v10i11.6874

Yusro, A. C., & Ardania, R. (2023). Upaya Peningkatan
Hasil Belajar IPA  Melalui Implementasi
Pembelajaran Berdiferensiasi Model PjBL dengan
Media Kartu. Jurnal Inovasi Pendidikan Sains (JIPS),
4(1), 1-9. https:/ /doi.org/10.37729 /jips.v4i1.3109

March 2025, Volume 11 Issue 3, 178-186

186



