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ABSTRACT: This study investigates the impact of the RADEC (Read, Answer,
Discuss, Explain, and Create) learning mO(fel on_scientific literacy skills and
environmental care character among 4th-grade elementary students in
Indonesia. Using a quasi-experimental design with pretest-posttest control
group, the research focused on energy source materials. The experimental grou
received RADEC instruction, while the control group use Problem—Baseg
Learning. Results showed significant improvements in scientific literacy across
all indicators (explaining pﬁenomena scientifically, evaluating and designing
scientific investigations, and interpreting data ang scientific evidence) for the
RADEC group. Similarly, students’ environmental care character enhanced in
various aspects, including school and classroom environment management,
waste and energy management, and planning clean environment programs. The
RADEC model's structured approach, emphasizing independent exploration and
critical thinking, proved more effective than traditional methods in fostering
scientific literacy and environmental awareness. The study concludes that
RADEC offers a promising framework for enhancing science education and
environmental consciousness in elementary schools, with implications for
curriculum development and teaching practices in the context of 21st-century
skills and digital literacy.
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Abstrak:  Penelitian ini bertujuan untuk mengetahui dampak model
Eembelajaran RADEC (Read, Answer, Discuss, Explain, and Create) terhadap
eterampilan literasi sains dan karakter peduli lingkungan pada siswa kelas 4 SD
di Indonesia. Menggunakan desain quasi eksperimen dengan pretest-posttest
control group, penelitian difokuskan pada materi sumber energi. Kelompok
eksperimen mendapat pembelajaran RADEC, sedangkan kelompok kontrol
menggunakan Pembelajaran Berbasis Masalah. Hasilnya menunjukkan
eningkatan yang signifikan dalam literasi sains di seluruh indikator
menjelaskan fenomena secara ilmiah, mengevaluasi dan merancan
enyelidikan ilmiah, dan menafsirkan data dan bukti ilmiah) pada kelompo
EC. Begitu pula dengan Feningkatan karakter peduli lingkungan siswa
dalam berbaFai aspek, antara lain pengelolaan lingkungan sekolah dan kelas,
pengelolaan [imbah dan energli, serta perencanaan program lingkungan bersih.
Pendekatan terstruktur model RADEC, ﬁang menekankan eksplorasi mandiri
dan pemikiran kritis, terbukti lebih efektif dibandingkan metode tradisional
dalam menumbuhkan literasi sains dan kesadaran lingkungan. Studi ini
men{impulkan bahwa RADEC menawarkan kerangka kerja yang menjanjikan
untuk meningkatkan pendidikan sains dan kesadaran lingkungan di sekolah
dasar, dengan implikasi terhadap pengembangan kurikulum dan praktik
pengajaran dalam konteks keterampilan abad ke-21 dan literasi digital.
Kata-kata Kunci: Model pembelajaran RADEC, literasi sains, kepedulian
lingkungan, pendidikan dasar, sumber energi, eksperimen kuasi, pembelajaran

berbasis masalah, keterampilan abad 21
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In the current information age, scientific literacy plays an increasingly crucial role in daily
life. A scientifically literate society has advantages in making intelligent decisions and participating
more effectively in science and technology issues. Scientific literacy is considered one of the keys to
facing various challenges in the 21st century, as mastery of basic science and technology concepts
greatly aids in solving life's problems. However, this doesn't mean everyone must become a science
expert; having and mastering basic science concepts enables individuals to make choices that impact
their lives.

Unfortunately, students' scientific literacy in Indonesia is still not encouraging. This is based
on survey results from TIMSS (Trends in International Mathematics and Science Study) in 2015,
where Indonesia ranked fourth lowest out of 47 participating countries (Mullis, et al., 2006).
Similarly, the PISA (Programme for International Student Assessment) survey conducted by The
Organisation for Economic Co-Operation and Development (OECD) in 2018 revealed that
Indonesian students have low levels of scientific literacy compared to other countries (OECD, 2019).
These findings broadly represent the general condition of scientific literacy skills among elementary
school students. Several studies have shown that elementary students' scientific literacy skills are
still at a low level (Utami, et al., 2022).

Scientific literacy is closely related to an individual's character in developing a more caring
or sensitive attitude towards the environment. A correlational study attempting to reveal the
relationship between scientific literacy and environmental awareness among junior high school
students found that scientific literacy has a positive relationship with students' environmental care
attitudes (Suhartinah, et al., 2019). If students' level of scientific literacy is good, their attitude of care
towards the environment will also be good.

The causes of low scientific literacy and environmental care attitudes among students include
the use of inappropriate approaches, methods, strategies, and learning models, teacher-centered
learning, and a lack of orientation towards the process of forming environmental care characters
(Boateng, C. A., Boateng, S. D., 2015). Research examining scientific literacy and environmental care
attitudes in science learning has been widely conducted, with some applying various methods,
models, and learning tools using diverse designs and research subjects (Lestari, et al., 2021).

To address these issues, the research proposes implementing the RADEC (Read, Answer,
Discuss, Explain, and Create) learning model. This model, developed by Sopandi W, is based on
constructivist learning theory and focuses on developing 21st-century skills, including HOTS (High
Order Thinking Skills), multiliteracy, and character education. The RADEC model's profile and
characteristics make it a potential solution to help teachers develop students' scientific literacy and
environmental care attitudes in their classrooms (Sopandi, 2017).

The study aims to implement the RADEC model to improve scientific literacy and environmental
care character in elementary school students, specifically focusing on energy source materials. This
research is considered innovative as it applies the RADEC model to scientific literacy and
environmental care in a new context, addressing a research gap in the field of science education at
the elementary level. The research will be conducted in an elementary school in Bogor Regency,
synthesizing the latest theories in the field. By addressing the low levels of scientific literacy and
environmental care, this study seeks to create an ideal science learning situation capable of meeting
global challenges and preparing students for future competitiveness.

This hypothesis suggests that the implementation of the RADEC (Read, Answer, Discuss, Explain,
and Create) learning model is expected to have a positive impact on students' scientific literacy
abilities and their environmental care character. The researchers anticipate that by using this
innovative teaching approach, students will show improvements in their understanding and
application of scientific concepts, as well as demonstrate increased awareness and concern for
environmental issues.

The hypothesis is grounded in the theoretical background and previous studies that have shown
the potential of student-centered, active learning approaches in enhancing scientific literacy and
fostering positive environmental attitudes. By testing this hypothesis, the study aims to contribute
to the growing body of knowledge on effective teaching methods for science education, particularly
in the context of elementary school students studying energy source materials
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RESEARCH METHOD

A. Research Methods and Design

This research is a quantitative study using a quasi-experimental method. According to Sugiyono
(2019), the experimental research method is defined as a way to discover the influence of variables
being tested on other variables under controlled conditions. The researcher chose this method due
to its alignment with the focus of the study, which is to determine the effect of RADEC learning on
scientific literacy and environmental care attitudes of elementary school students.

The experimental research design used is a quasi-experiment with a pretest-posttest control
group design. This design compares initial and final tests for both control and experimental groups.
The experimental group receives treatment in the form of the RADEC learning model while studying
energy source materials. The control group uses the Problem Based Learning model typically
employed by teachers in their classes.

The researcher selected this design to identify differences before and after using the RADEC
learning model on scientific literacy and environmental care attitudes. Additionally, the study aims
to compare scientific literacy and environmental care attitudes between students who received the
RADEC learning model treatment and those who did not.

The design allows for a comprehensive comparison of the effects of the RADEC model against
traditional teaching methods, providing insights into its effectiveness in improving students'
scientific literacy and environmental awareness.

Table 1. Pretest-Posttest Control Group Design

Group Pretest Intervention Post test
Experiment O X 02}
Control O, - O-

O: from the table is a representative of the pretest for the experiment group while O, is the
representative of post test for this group. X is the treatment group/intervention model RADEC while
— is for group with PBL intervention. Ojana O, is the symbol for pretest and post test of the control
group respectively.

B. Research Subjects
The research subjects for this study are fourth-grade students from a public elementary school

(SDN) in Megamendung District, Bogor Regency. The division of the two classes is based on equal

or homogeneous ability levels. In accordance with the research objectives and requirements, these

two class groups will be divided into an experimental group and a control group. The experimental
group consists of students who will learn using the RADEC learning model, while the control group
consists of students who will not use the RADEC learning model.

The sample used in this study was selected using the purposive sampling technique, which is a
sampling technique based on specific considerations [11]. This approach allows the researchers to
select participants who meet certain criteria relevant to the study's objectives, ensuring that the
sample is appropriate for investigating the effects of the RADEC model on scientific literacy and
environmental care attitudes.

C. Operational Definitions
This study examines three variables: the application of RADEC as a learning model, scientific

literacy, and environmental care attitudes of students in elementary school science learning, focusing

on the theme of energy sources. The operational definitions of these variables are:

1. RADEC Learning Model: An innovative learning model easily implemented by teachers,
especially in elementary school science education. Its ease of use stems from its memorable
syntax that aligns with curriculum demands. The RADEC model consists of five steps: Read
(independent reading of print or digital materials), Answer (responding to pre-learning
questions), Discuss (discussing pre-learning questions in groups), Explain (presenting agreed-
upon group discussion results), and Create (developing creative ideas related to the material,
such as product creation, investigation, or problem-solving). In this study, the model's
implementation focuses on enhancing scientific literacy and environmental care attitudes in the
context of climate change issues.

2. Scientific Literacy: A competency where students can apply their scientific knowledge using
scientific methods to solve problems in their environment. It centers on the ability to observe
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and interpret natural phenomena, apply scientific skills, and make informed decisions. This
ability is measured using a multiple-choice test instrument, assessing three indicators:
explaining phenomena scientifically, evaluating and designing scientific investigations, and
interpreting data and scientific evidence in elementary school science learning about energy
sources.

3. Environmental Care Character: An individual's drive to behave proactively and favorably
towards the environment by nurturing, preserving, protecting, preventing, and repairing natural
damage. This character is measured using an attitude scale instrument observing three
indicators: respect for nature, responsibility, and affection and care for nature.

These operational definitions provide a clear framework for understanding and measuring the key

variables in the study, ensuring consistency in the research approach and analysis.

D. Research Intrument and Data Analysis Technique

Table 2 lists research intruments and data analysis techniques that are used in this research.

Table 2. Data Analysis Technique

No. Dataretrieved }{esearch Data l:etrieval :l)r?atlilysis
: mstrument technique .
technique
1. Science literacy Written test Pretest dan post Quantitative
(Multiple choice) test using SPSS
2. Observation sheet Observation Descriptive
Environmental throughout
caring character learning process
3. Questionnaire Post test Descriptive
4. Student’s response  Survey Post test Descriptive
to RADEC learning
model

E. Research Procedure
The steps to this research is done in three activities (planning, actuating, collection and analysis of
data as well as reporting).

" N | [ : .
Field study ) l | I e study ‘
Research problems/ questions ‘
Solution determination (RADEC learning) and research
observational variables (science literature and environmental care
character)
‘ Sample determination ‘
Research instrument organization and study device
1
[ EXPERIMENT | | xonTROL |
1. Pretest 1. Pre-test
2. Intervention 2. Intervention
(RADEC) (PBL)
3. Post test 3. Post test
| Data processing ‘
" Discussion ‘

‘ Conclusion ‘

Figure 1. Research procedure flow

FINDINGS AND DISCUSSION
A. Science Literacy of Students Before and After RADEC Learning
This study examines the impact of the RADEC (Read, Answer, Discuss, Explain, and Create)
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learning model on students' scientific literacy in elementary school. The research measures scientific
literacy through tests based on three indicators: explaining phenomena scientifically, evaluating and
designing scientific investigations, and interpreting data and scientific evidence.

Table 3. Descriptive Statistics of Pretest and post test in Science Literacy of Experiment Group

Experiment N Min Max Mean SD
Pretest 30 25 65 47.17 13.175
Post test 30 50 90 74.50  10.116
Valid N 30

(listwise)

Initial findings revealed low scientific literacy levels among students in the experimental
class. However, after implementing the RADEC model, significant improvements were observed
across all indicators. The researchers attribute this improvement to the unique structure of the
RADEC model, which encourages active reading, critical thinking, and practical application of
knowledge.

80 75

70 63
60 54 55

50 45

30

30
20
10
0
Explaining a phenomenon Evaluate and Design Interpret Data and

ientifically Scientific Research Scientific Facts

M Pretest Posttest

Figure 2. Pretest and Post Test Scores on Experiment Group for Every Science Literacy Indicator

The study highlights several factors contributing to low scientific literacy, including
inappropriate teaching methods, misconceptions, lack of contextual learning, and weak reading
abilities (Suparyanto dan Rosad, 2020). The RADEC model addresses these issues by fostering
reading interest, enhancing reading comprehension, and promoting creativity in problem-solving
(Pratiwi, et al., 2018).

Statistical analysis, including normality and homogeneity tests, confirmed the significance of
the RADEC model's impact. The paired sample t-test showed a significant difference in students'
scientific literacy before and after the RADEC implementation, with a p-value of 0.001 (< 0.05).

The researchers emphasize that RADEC's success lies in its focus on 21st-century skills,
higher-order thinking, multiliteracy, and character education. Previous studies have shown
RADEC's effectiveness in improving concept mastery across various disciplines (Rohmawatiningsih,
et al., 2021).

Furthermore, RADEC creates a contextual, active, and responsive learning environment
(Setiawan, 2019). It particularly addresses the issue of poor reading literacy, which is fundamental
to scientific literacy development (Kusumaningpuri, 2021).

In conclusion, the study presents strong evidence for the RADEC model as an effective
solution to improve scientific literacy among elementary school students, addressing key challenges
in science education in Indonesia.

B. Science Literacy of Students Who Study With RADEC Learning and Students Who
Do Not Learn With RADEC Learning
This study compared the effectiveness of the RADEC (Read, Answer, Discuss, Explain, and
Create) learning model against the Problem-Based Learning (PBL) model in improving students'
scientific literacy. The research involved an experimental group using RADEC and a control group
using PBL, with both groups studying the same material on energy sources.
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Table 4. Descriptive Statistics of Pretest and post test in Science Literacy of
Experiment and Control Group

N Min Max Mean SD
Pretest 30 25 65 47.17 13.175
(Experiment)
Pretest 30 35 65 55.00 9.002
(Control)
Post test 30 50 90 74.50  10.116
(Experiment)
Post test 30 50 85 74.83  8.039
(Control)
Valid N 30
(listwise)

Initial assessments showed that both groups had low scientific literacy levels. However, after
the intervention, the experimental group demonstrated significantly better improvement in
scientific literacy compared to the control group. This was evident across all three indicators of
scientific literacy: explaining phenomena scientifically, evaluating and designing scientific
investigations, and interpreting scientific data and evidence.

100
90
80
70

75
. 6 67

60 54 55 I
50 45 45 ‘{ |
. 30 = | |
o | | |
20 |

10 \ \

° | | |

etest  Contr est Experiment Group Post Control Group Post
Test Test

Experiment Group Pre

B ntifically

Figure 3. Pretest and Post tst Scores on Expreiment and Control Group on Every Science Literacy
Indicator

The RADEC model proved particularly effective in stimulating students' curiosity and
encouraging them to explore scientific phenomena related to the lesson content. It also provided
opportunities for students to discuss and communicate their ideas about scientific investigations,
going beyond mere concept understanding to enable students to design investigations and construct
their own knowledge (Nbina & Obomanu, 2010).

Statistical analysis, including normality and homogeneity tests, confirmed the significance of
these findings. The independent sample t-test showed a significant difference (p < 0.05) between the
RADEC and PBL groups, with RADEC proving more effective in enhancing scientific literacy.

The RADEC model's success is attributed to its focus on problem-solving orientation[20] and
its ability to develop critical thinking, communication skills, cooperation, and creative thinking. This
aligns with the view that developing scientific literacy requires learning strategies that foster higher-
order thinking skills and problem-solving through a multidisciplinary approach (Arisanti, et al.,
2017).

Furthermore, RADEC addresses the issue of low scientific literacy caused by learning
processes that only develop memorization skills. It provides students with opportunities to apply
their scientific knowledge to real-world problems (Purnomo, 2021). This practical application of
knowledge is crucial in developing students' ability to identify natural phenomena from a scientific
perspective and determine their role and actions accordingly (Hayati, 2017).

In conclusion, the study provides strong evidence for the superiority of the RADEC model
over traditional PBL in enhancing scientific literacy among elementary school students,
particularly in the context of energy source education.
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C. Student’s Environmental Caring Character

This study examined the impact of the RADEC (Read, Answer, Discuss, Explain, and Create)
learning model on students' environmental care character. The research measured environmental
care through a questionnaire based on five aspects: school environment management, classroom
environment maintenance, waste management, energy management, and planning clean
environment programs.

88,6 88,4

000245
85,6 - ,
o 776 /
71,4 9.8 .
70 :
60
50
40
30
20
10
0
" " - Energy P n
v ent Environmen y . |
- Man ant v Management

nt

Figure 4. Post-test Score of Experiment and Control Class on Every Aspect of Environmental
Caring Character

Observations during the learning process revealed that students who cared for the
environment demonstrated behaviors reflecting their concern for environmental sustainability. They
actively participated in eco-friendly activities, adopted environmentally responsible habits, and
showed responsible attitudes towards resource use. Students consistently separated organic and
inorganic waste, used reusable water bottles and cloth bags, and practiced energy efficiency by
turning off unused electrical appliances. Many students also chose to walk or cycle to school when
possible.

Table 5. Grading Criteria for Environmental Caring Character in Students

Interval Criteria
0%-19.99% Very poor
20%-39.99% Poor
40%-59.99% Average
60%-79.99% Good
80%-100% Very good

The study found that students in the experimental group (RADEC) showed higher levels of
environmental care compared to the control group. This was attributed to the RADEC model's
emphasis on exploring environmental knowledge through reading activities, which increased
students' awareness and motivation to appreciate, care for, and protect the environment (Faizah,
2020).

Statistical analysis of the post-test results showed that students' environmental care
character was in the "good" category, with a percentage of 70%. This indicates that while students
had developed a satisfactory level of environmental care, there was still room for improvement.

The RADEC model proved effective in developing students' environmental care character by
integrating character education with environmental awareness. This aligns with previous research
suggesting that environmental-based learning can teach students about ethical behavior towards
nature (Landriany, 2014). The model's structure, particularly the Read and Answer steps, helped
reinforce students' understanding of environmental concepts, addressing misconceptions that often
lead to low environmental care.

The Discuss and Explain steps of RADEC provided opportunities for students to collaborate
and understand environmental issues better. This approach is supported by research recommending
activities such as exploring various information sources, discussing current environmental issues,
and developing investigations about these issues to enhance environmental awareness (Veselinovska
& Kirova, 2013).
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Finally, the Create step allowed students to demonstrate their environmental care through
practical actions, aligning with the definition of environmental care attitudes as actions taken to
preserve, maintain, and manage nature by preventing and repairing damage (Azhar, 2016).

In conclusion, the study provides evidence that the RADEC learning model can effectively
develop students' environmental care character, offering a promising approach to environmental
education in elementary schools. In conclusion, the study provides evidence that the RADEC
learning model can effectively develop students' environmental care character, offering a promising
approach to environmental education in elementary schools.

CONCLUSION

The RADEC learning model has shown a significant positive impact on 4th-grade elementary
students' scientific literacy skills and environmental care character. Research findings indicate
marked improvements in students' ability to explain scientific phenomena, evaluate and design
scientific investigations, and interpret scientific data and evidence after implementing RADEC in
energy source lessons. Similarly, students' environmental care character enhanced across various
aspects, including school and classroom environment management, waste and energy management,
and planning clean environment programs. The model's effectiveness is attributed to its structured
approach, comprising Read, Answer, Discuss, Explain, and Create stages, which facilitate
independent exploration of concepts prior to class sessions.

The implications of this research highlight RADEC's potential to enhance scientific literacy
and environmental awareness across various scientific fields, particularly in science education. Its
step-by-step approach provides a framework that is easily understood and applied by both teachers
and students, fostering an independent, active, collaborative, and creative learning environment.
Moreover, RADEC has been observed to boost students' motivation and critical thinking,
encouraging scientific inquiry and real-world problem-solving skills.

For optimal implementation, several recommendations are proposed. Educators should
consider the nature of the concepts being taught when applying RADEC, as its effectiveness may vary
depending on the subject matter. Pre-learning questions should be tailored to students' language
proficiency and include relevant Indonesian-centric examples. Strong collaboration between
teachers and parents is also emphasized to ensure effective implementation. Lastly, given the rapid
pace of technological advancement, integrating RADEC with digital literacy and reinforcing
Indonesian social character is suggested as a promising direction for future development, potentially
contributing to more relevant and effective learning processes in the digital era.

REFERENCES

Arisanti, W., Sopandi, W., & Widodo, A. (2017). Analisis Penguasaan Konsep Dan Keterampilan
Berpikir Kreatif Siswa SD Melalui Project Based Learning. EduHumaniora | Jurnal Pendidikan
Dasar Kampus Cibiru, 8(1), 82. https://doi.org/10.17509/eh.v8i1.5125

Azhar, A., Basyir, M., & Alfitri, A. (2016). Hubungan Pengetahuan dan Etika Lingkungan Dengan
Sikap dan Perilaku Menjaga Kelestarian Lingkungan. Jurnal Ilmu Lingkungan, 13(1), 36—41.
https://doi.org/10.14710/jil.13.1.36- 41

Boateng, C. A., & Boateng, S. D. (2015). Tertiary Institutions in Ghana Curriculum Coverage on
Climate Change: Implications for Climate Change Awareness. Journal of Education and
Practice,6(12)

Faizah, U. (2020). Etika Lingkungan dan Aplikasinya dalam Pendidikan Menurut Perspektif
Aksiologi. Jurnal Filsafat Indonesia, 3(1), 14—22.

Handayani, H., Sopandi, W., Syaodih, E., Setiawan, D., & Suhendra, I. (2019). Dampak Perlakuan
Model Pembelajaran Radec Bagi Calon Guru Terhadap Kemampuan Merencanakan
Pembelajaran Di Sekolah Dasar. Pendas: Jurnal Ilmiah Pendidikan Dasar, IV, 79—93.
https://doi.org/10.23969/jp.v4i1.1857

Hanifah, N. (2017). Materi Pendukung Literasi Sains. Gerakan Literasi Nasional, 1—36.

Hayati, M. N. (2017). The Use of Science Literacy Taxonomy to Measure Chemistry Literacy of The
Science Teacher Candidates. Unnes Science Education Journal, 6(1), 1496—1503.

Kusumaningpuri, A. R., & Fauziati, E. (2021). Model Pembelajaran RADEC dalam Perspektif Filsafat
Konstruktivisme Vygotsky. Jurnal Papeda: Jurnal Publikasi Pendidikan Dasar, 3(2), 103—111.

1

Jurnal Pendidikan dan Pengajaran Guru Sekolah Dasar (JPPGuseda) Vol. 07 No. 03 (2024) : 130-139 37

Available online at https:/ /journal.unpak.ac.id/index.php/JPPGuseda



https://doi.org/10.36232/jurnalpendidikandasar.v3i2.1169

Landriany, E. (2014). Implementasi Kebijakan Adiwiyata Dalam UpayaMewujudkan Pendidikan
Lingkungan Hidup di SMA KotaMalang. Jurnal Kebijakan dan Pengembangan Pendidikan, 2(1),
82-88

Lestari, H., Sopandi, W., Sa’'ud, U. S., Musthafa, B., Budimansyah, D., & Sukardi, R. R. (2021). The
Impact of Online Mentoring in Implementing RADEC Learning to the Elementary School
Teachers’ Competence in Training Students’ Critical Thinking Skills: A Case Study During
COVID-19  Pandemic. Jurnal Pendidikan IPA  Indonesia, 10(3), 346—356.
https://doi.org/10.15294/jpii.v10i3.28655

Masruri, B. S. H. M. S. (2014). Pengaruh Pendidikan Kependudukan dan Lingkungan Hidup

Terhadap Perilaku Peduli Lingkungan. SOCIA: Jurnal Ilmu-Ilmu Sosial, 11(1), 16—33.
https://doi.org/10.21831/socia.v11i1.5285

Mullis, I. V. ., Martin, M. O., Foy, P., & Hopper, M. (2016). Timss 2015 International Results in

Mathematics. TIMSS & PIRLS International Study Center, 1—971. http://timss2015.org/timss-
2015/science/student-achievement/distribution-of-science-achievement/

Nbina, J. B., & Obomanu, B. J. (2010). The meaning of scientific literacy: A model of relevance in

science education. 8.
Ni'mah, F. (2019). Research trends of scientific literacy in Indonesia: Where are we? Jurnal Inovasi
Pendidikan IPA, 5(1), 23—30. https://doi.org/10.21831/jipi.v5i1.20862

OECD. (2019). PISA 2018 Assessment and Analytical Framework. In OECD Publishing,

Purnomo, A. R., Sudibyo, E., Budiyanto, M., Sari, D. A. P., & Budi, W. (2021). Scientific Literacy of
COVID-19 in The First Year Pandemic: Design and Development Test. JPPIPA (Jurnal Penelitian
Dan Pendidikan IPA), 6(1), 48-55.

Pratiwi, N., Sopandi, W., & Rosdiono, M. (2018). The Students’ Conceptual Understandings on
Global Warming Through Read-Answer- DisscussExplain-and Create (Radec) Learning Model
Implementation. Proceedings The 1st International Conference on Elementary Education, 1(1),
635—640.

Qonita, Q., Syaodih, E., & Mulyana, E. H. (2017). When Science Becomes an Approach In Early
Learning: KNOW IT, UNDERSTAND IT AND DO IT! Journal of Nusantara Studies (JONUS),
2(2), 98-106. https://doi.org/10.24200/jonus.vol2iss2pp98-106

Rahayuni, G. (2016). Hubungan Keterampilan Berpikir Kritis dan Literasi Sains Pada Pembelajaran
IPA Terpadu dengan Model PBM dan STM. Jurnal Penelitian dan Pembelajaran IPA, 2(2), 131—
146. https://doi.org/10.30870/jppi.v2i2.926

Ritonga, R. A., Sopandi, W., & Rosbiono, M. (2021). Student Concept Mastery on Coloid Material
Through Radec Learning. Journal of Educational Sciences, 5(3), 520—532

Rohmawatiningsih, W., Rachman, I., & Yayoi, K. (2021). The implementation of RADEC learning
model in thematic learning to increase the concept understanding of electrical phenomenon.
Momentum: Physics Education Journal, 121—131. https://doi.org/10.21067/mpej.v5i2.5412

Setiawan, D., Sopandi, W., & Hartati, T. (2019). Kemampuan menulis teks eksplanasi dan
penguasaan konsep siswa sekolah dasar melalui implementasi model pembelajaran RADEC.
Premiere Educandum: Jurnal Pendidikan Dasar Dan Pembelajaran, 9(2), 130.
https://doi.org/10.25273/pe.v9i2.4922

Siregar, L. S., Wahyu, W., & Sopandi, W. (2020). Polymer learning design using Read, Answer,
Discuss, Explain and Create (RADEC) model based on Google Classroom to develop student’s
mastery of concepts. Journal of Physics: Conference Series, 1469(1), 012078.
https://doi.org/10.1088/1742- 6596/1469/1/012078

Sopandi, W., Sujana, A., Restiana, R., Sutinah, C., & Yanuar, Y. (2021). Model Pembelajaran RADEC
Teori dan Implementasi di Sekolah. UPI PRESS.

Sopandi. W. (2017). The quality improvement of learning processes and achievements through the
read-answer-discuss-explain-and create learning model implementation. Proceeding 8th
Pedagogy International Seminar 2017: Enhancement of Pedagogy in Cultural Diversity Toward
Excellence in Education, 8(229), 132—-139.

Sujana, K., Hariyadi, S., & Purwanto, E. (2018). Hubungan Antara Sikap dengan Perilaku Peduli
Lingkungan Pada Mahasiswa. Jurnal Ecopsy, 5(2), 81-87.
https://doi.org/10.20527/ecopsy.v5i2.5026

Sugiyono. (2019). Metode Penelitian Kuantitatif, Kualitatif, dan R&D. Bandung: Alfabet.Navita,

138

Jurnal Pendidikan dan Pengajaran Guru Sekolah Dasar (JPPGuseda) Vol. 07 No. 03 (2024) : 130-139 3

Available online at https:/ /journal.unpak.ac.id/index.php/JPPGuseda


https://doi.org/10.15294/jpii.v10i3.28655
http://timss2015.org/timss-2015/science/student-achievement/distribution-of-science-achievement/
http://timss2015.org/timss-2015/science/student-achievement/distribution-of-science-achievement/

2021

Suhartinah, S., Hidayati, Y., Qomaria, N., & Hadi, W. P. (2019). Studi Korelasi antara Sikap Peduli
Lingkungan dengan Kemampuan Literasi Sains Siswa SMP pada Materi Ekosistem. Natural
Science Education Reseach, 2(1), 77— 84

Suparyanto dan Rosad (2015. (2020). Pembelajaran IPA. Suparyanto Dan Rosad (2015, 5(3), 248—
253

Suryanda, A., P, N. A. A., & W, R. D. (2018). Hubungan Kebiasaan Membaca dengan Kemampuan
Literasi Sains Siswa SMA di Jakarta Timur. Bioma: Jurnal Ilmiah Biologi, 7(2), 161—171.
https://doi.org/10.26877/bioma.vyi2.2804

Syaban, M. F., & Wilujeng, I. (2016). Pengembangan SSP zat dan energi berbasis keunggulan lokal
untuk meningkatkan literasi sains dan kepedulian lingkungan. Jurnal Inovasi Pendidikan IPA,
2(1), 66—75. https://doi.org/10.21831/jipi.v2i1.8369

Utami*, S. H. A., Marwoto, P., & Sumarni, W. (2022). Analisis Kemampuan Literasi Sains pada Siswa
Sekolah Dasar Ditinjau dari Aspek Konten, Proses, dan Konteks Sains. Jurnal Pendidikan Sains
Indonesia, 10(2), 380—390. https://doi.org/10.24815/jpsi.v10i2.23802

Veselinovska, S. S., & Kirova, S. (2013). Blending The Teaching of Environmental Matters and
English as a Second or Foreign Language in Macedonia. NATURA MONTENEGRINA, 12, 1065—
1071.

139
Jurnal Pendidikan dan Pengajaran Guru Sekolah Dasar (JPPGuseda) Vol. 07 No. 03 (2024) : 130-139
Available online at https:/ /journal.unpak.ac.id/index.php/JPPGuseda


https://doi.org/10.21831/jipi.v2i1.8369
https://doi.org/10.24815/jpsi.v10i2.23802

