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Abstract: The study aims to develop Read-answer-discuss-explain and create (RADEC)
based teaching materials with the help of 3D Pageflip Professional on the theme 6
subtheme 1 “temperature and heat” in grade 5 of elementary school. Based on
preliminary study data through interviews that SDN 17 Kampung Baru, SDN 07 Kampung
Jawa II, SDN 04 Rawang Pariaman city settlements that the use of less attractive printed
teaching materials and materials that do not match the characteristics and environment of
students. This development research uses the ADDIE model and uses instruments
questionnaires, tests and observation sheets. Where after conducting research involving
five validators for the validation aspect, three teachers and students in three schools for the
practicality aspect, and fifth graders at three schools to test effectiveness. Obtained results
of teaching materials are in the category of very validity, teaching material is in the class of
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Introduction
Education is simply the conscious effort a person

makes to make the process of change for the better, such
as change in behavior and change from ignorance to

more knowledge. According to Anaelka (2018),
education should be aligned with the Iatest
technological developments and knowledge in

accordance with human needs in order for them to be
better in their lives. Education in Indonesia needs to take
into account the needs of the 21st century, not only
academic knowledge but more leading to high
innovation and creativity that follows the development
of technology to be able to compete in the global world.

The focus of the field of education in the era of the
Industrial Revolution 4.0 is known as 4C: creativity,
critical thingking, communication and collaboration.
Indonesian education is demanded to be able to equip
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very practicality, and the effectiveness of teaching materials is very effective.

Keywords: Effectiveness; Practicality; Read-answer-discuss-explain and create (RADEC);
Validity; 3D pageflip professional application

students with skills in this era namely skills that are
capable of creative and innovative, communication skills
and collaborative critical thinking and problem-solving.
Problem solving is a complex process that requires
students to coordinate experience, knowledge,
understanding, and intuition for students according to
(Huang et al., 2020). Therefore, it requires the skills and
soft skills of the teacher to meet the needs of students
according to the development of the times. According to
(Murkatik et al., 2020) teachers are obliged to carry out
educational development and develop creative learning
materials and use information and communication
technologies to communicate and develop themselves.
Users of technology are highly demanded in
learning to make quality learning. According to
Desyandri et al. (2021) the development of technology
has interfered in all matters of life so that teachers need
digital media to realize meaningful learning for
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students. The learning process used to use only teaching
materials provided by teachers, now we see a wide
variety of interesting content not only providing existing
texts but there are also various animations, videos,
images and audio that help students in learning. The use
of creative, innovative teaching materials will be an
attraction in learning thus supporting the process of
delivering more quality materials. According to Wijaya
et al. (2020), teaching materials need to be supported by
learning methods and is an interrelated aspect.

The choice of a specific learning method will affect
the type of teaching material to be used, although
various other aspects should be taken into account when
using the teaching materials in learning, among other
things, the learning objectives, learning background,
learning styles, tasks and responses that students expect
after completion of learning, as well as student
characteristics. A teaching material is a guide for
students in learning activities that contain teaching
materials, research activities based on concepts, science
activities, information, and examples of application of
science in everyday life according to (Fahmi et al., 2022)
.But in general in the field, many of the teaching
materials in the form of package books that have been
used these years are very monotonous and not updated
with existing technological developments. According to
(R. Amini & Usmeldi, 2020) Teaching materials are text-
only and not interactive so students get bored in learning
quickly.

Based on the results of preliminary studies at 3
primary schools in the Central Parking district on
Monday-Saturday (20-21) June 2022, data from
observations and interviews with class teachers and
students of class V SDN 18 Kp were obtained. SDN 04
Rawang, SDN 07 Kp. Java 1II, the city of Paraman. It was
found that the learning process is still conventional with
the use of lecturing methods that are centered on
teachers and teaching materials that are limited only to
existing thematic books and have been used for years so
that it will be less updated with existing technologies as
well as not in accordance with the characteristics and
environment of students. Students are only focused on
gaining knowledge from teachers alone without taking
advantage of the evolving technology. Learning is
focused on one direction only because the printed
textbooks used today are not interactive so that it makes
it difficult for students to focus on the learning process
as well as quickly get bored in reading and
understanding the learning material so that the child's
learning outcomes become low. The printed teaching
materials and learning methods with lectures make the
lack of enthusiasm and monotony of the pupils to the
characteristics of elementary school pupils who want
real, creative and innovative things. Other technology-
based tools such as laptops and tablets, school wifi,
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infocus and learning applications are also less used in
the learning process that will make it easier for teachers

One very convenient solution for implementing its
use is Radec-based teaching materials with the help of
the 3D Pageflip Professional application. In line with
Taqwa et al. (2019) books in the form of applications are
in demand by students because making the learning
look more attractive and flexible is able to solve the
difficulties of learning visualization. This teaching
material is shaped in the application so that students can
open or file the teaching materials anywhere easily,
considering the current situation and conditions that
most use technology-based learning, because it has the
advantages of other learning materials development
applications. 3D display will be able to motivate learning
in the classroom. According to Tilova et al. (2022). The
ideal teaching materials are interesting and can motivate
students to learn with the sentences used in the teaching
material should be structured in a simple, short, clear,
and effective way, so that it is easier for students to
understand the learning material and supported by the
presence of text, images/animation, audio and video
that can clarify the content of the material so as to
increase interest and reduce the boredom of students in
learning.

3D Pageflip Professional is an educational
technology that will make it easier for students to
understand the material and learning process.
According to Sholichin et al. (2022) 3D Pageflip
Professional is a top-notch program that is specifically
used to display material in the form of a 3D-shaped
electronic book that can be reversed like a real book,
equipped with audio, images, moving animations and
videos. In addition, the 3D Pageflip Professional
application can also be used on computers or with
smartphones so that students can get teaching materials
specifically when learning is done anywhere. The
teaching materials using this application will be more
meaningful and intuitive with the application of Radec
model oriented according to the 2013 curriculum.

According to Pratama et al. (2019) this Radec model
follows the development of technology based on today’s
education, where the learning resources are books and
other resources such as the Internet are easily accessible
to students. Therefore, this Radec model is perfectly
suitable for implementation in learning processes that
leverage technology such as the use of teaching
materials using the 3D Pageflip Professional application.
Several previous studies showed the suitability of this
RADEC Read-Answer-Discuss-Explain-and  Create
learning model to improve the quality of learning
processes and outcomes in situations and conditions in
Indonesia. The first model introduced by Sopandi (2019)
is a learning model that uses its stages as the name of the

model itself, namely Read or read, Answer or answer,
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Discuss or discuss, Explain or explain and Create or
create. According to Pratama et al. (2020) Radec is the
answer to the misconception of teachers to the
innovative learning model, in addition to its easy syntax,
this model does not take long in its implementation. This
model can improve the quality of learning outcomes,
such as the understanding of concepts that fit the context
of Indonesia to build critical thinking skills of
elementary school students.

Method

This type of research is called research and
development, (R&D). According to Sugiyono (2020)
research methods used to research so as to produce new
products, and then test the effectiveness of these
products. The developmental research used in this study
adapted the ADDIE procedure. According to Kurnia et
al. (2019) the ADDIE model can be used in various forms
of product development in education, one of which is
the development of educational materials. The ADDIE
model starts with analysis, design, development,
implementation, and evaluation.

At the analysis stage, the researcher performs
observations and analyses of the student’s needs.
Further, at the design stage, the data obtained from
observation and analysis is used as a guide to create the
design of teaching materials that correspond to the
needs of educators and learners. According to
Magdalena et al. (2020) at the development stage, the
products that have already been designed have been
developed again into a unity so that they can be used by
educators and students in the learning process. At the
implementation stage, the researchers tested the product
that had been developed to the students. According to
Kurnia et al. (2020) at the evaluation stage, the
researcher evaluates the test results and improves the
product according to the evaluations carried out. The
subjects of the experiment conducted in this study were
students of the V-class Basic School in the Central
Pariaman district of the City of Pariaman, namely SDN
17 New Village, SDN 07 Java Village II, S DN 04 Rawang.

Data collection activities in this study used
instrument validity sheets, teacher and student response
questionnaire sheet, and questions to test the
effectiveness of teaching materials. According to
Mutiaramses et al. (2022) the validation activities carried
out in this study use the instrument validity sheet to
measure the validity of the educational material that has
been developed. Where the validity sheet of this
instrument will be given to five validators who have
expertise in their respective fields, such as 3 validators
in the material/complete division, 1 validator for the
language part, and 1 validator for product design. This
validation activity applies the following eqution 1.
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Yi=a Vij
R =221 5100 (1)

Information: R = Average assessment results from
practitioners (experts), Vij = The value of the assessment
results of the j experts/practitioners against criteria i, n
= Number of experts who judged, m = Number of
criteria assessed. The procedure used when determining
the level of validity of the product created is based on
table 1.

Table 1. Category Determination Level Validity
(Hendriani et al., 2023)

Range Category Description of Product Review
81-100 Very valid Not revised
61-80 Valid Not revised
41-60 Quite valid Revisions
21-40 less valid Revisions
0-20 Not valid Revisions

From the description of the table above, it can be
stated that the material teaching is valid if it reaches an
average number of > 61-80. While testing the practicality
through the teacher's questionnaire sheet and the
student's questionnaire sheet, using equation 2.

NA =22 x100 % )

Information: NA = Final Score, PS = Score Obtained, SM
= Score Maximum.

The procedure used in determining the level of
practicality of the product made is based on table 2.
From the description of the table 2, it can be stated that
the material teaching is said to be practical if it reaches
an average number of > 61 -80.

Table 2. Category Determination Level Practcality
(Hendriani et al., 2023)

Range Category
81-100 Very practical
61-80 Practically
41-60 Quite practical
21-40 Less practical
0-20 Not practical

Test the effectiveness of the teaching materials
developed by the researchers focusing on the cognitive
aspects so that in determining these teaching materials,
it is effectively seen from the achievement of the values
obtained by students according to (Eviyanti et al., 2022) .
If many students get scores above the minimum learning
completeness, then this teaching material is said to be
effective. For SDN 07 Kp. Jawa II, SDN 04 Rawang, SDN
17 Kp.Baru has a minimum learning completeness
standard of 70. To find students' cognitive scores
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obtained from giving questions related to the material in
the teaching material, use equation 3.

T 0,
KB = - x 100 % 3)

Information: KB = Mastery learning, T = the number of
scores obtained by students, Tt = Total score.

Result and Discussion

To answer the problem formula in accordance with
previous observations and interviews, this development
research was carried out in three basic schools in the city
of Pariaman namely: SDN 07 kampung Jawa II, SDN 04
Rawang, dan SDN 17 Kampung Baru. Learning
materials using the Read-Answer-Discuss-Explain-and
Create (RADEC) learning model will help students
increase motivation and interest in the learning process,
as well as this teaching material will also help the
application 3D Pageflip Professional will attract student
interest so that learning is more meaningful and
students are able to delve into the material. Learning
using learning models and applications that are updated
with technology will help children gain a good learning
experience. In line with (Dzani¢ & Peji¢, 2016)
Unvariable and tending to be monotonous learning
processes cause students to lose learning experience and
poor student understanding of the concepts taught.

These three research schools have sufficient
qualifications to use technology-based teaching
materials, but are not fully utilized. Technology-based
teaching materials using the steps of the RADEC model
in the design with the front page of the teaching material
can be seen in Figure 1, where the design of the front
pages of this learning material is made in such a way to
depict the material to be delivered and close to the
child's environment in the western Sumatra so that it can
attract the attention of students. in harmony with (Risda
Amini & Usmeldi, 2020) stated that learning that is close
to the child's daily environment will make it easier for
children to absorb more meaningful learning.

Once the teaching material was developed on the
theme 6 sub-theme 1 on temperature and calories, the
next step of this Study included testing validity and
practicality. For validity tests, which are carried out on
RADEC-based teaching materials based on the 3D
Pageflip Professional application in grade IV elementary
school, conducted by staff who are experts in their
respective fields, namely four lecturers at the UNP
educational faculty and one educational practitioner. A
practitioner who is a qualified teacher with a master's
degree in education. The qualifications assessed on this
teaching material cover several aspects, including
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language usability, material content validity, and design
validity.

aDPageFip

Figure 1. Teaching material covers

Every aspect of language, material and design
validity has several statement points according to that
aspect. The results of the validity assessment on the
language proficiency test used can be seen in Table 3,
which has four aspects:

Table 3. Linguistic aspect validation

Aspect Validity Value Description
Readability of information on 83.00 Very Valid
text teaching materials

straightforward language 78.00 Valid
Conformity with the rules of 78.00 Valid
language

Use language effectively and 80.00 Valid
efficiently

Average 79.75 Valid

From table 3, showing the validity of language
aspects by experts consisting of 4 assessment indicators,
the average value of language validity is 79.75, where
this figure is included in the valid category. For each
indicator language aspect is in the category valid and
very valid in the range 78.00-83.00. In addition, the
validity assessment associated with the content
validation of the material can be seen in Table 4, which
contains 4 indicators of aspects:

Table 4. Material Aspects Validation
Aspect Validity Value Description
Components of teaching materials 85.00 Very Valid
The feasibility of the material in 85.00 Very Valid
teaching materials

arrangement of teaching materials
Evaluation of teaching materials
Average

89.00 Very Valid
78.00 Valid
84.25 Very Valid

Based on the table 4, is related to the validity of
content that contains 4 aspects of assessment. The
obtained average value for content validity assessment
is 84.25 which belongs to the very valid category. For
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each indicator the material content aspects are in the
category valid and very valid in the range 78.00-89.00. In
addition, the validity of the assessment associated with
design validation can be seen in Table 5 which contains
4 aspects of the indicators:

Table 5. Design Aspects Validation

Aspect Validity Value Description
The size of the book 89.00 Very Valid
Book cover design 100.00  Very Valid
Book content design 89.00  Very Valid
Average 92.67 Very Valid

Based on the table 5, is related to the validity of
design that contains 3 aspects of assessment. The
obtained average value for design validity assessment is
92.67 which belongs to the very valid category. For each
indicator the material content aspects are in the category
valid and very valid in the range 89.00-100.00.

After the analysis of validity assessment aspects on
the three aspects of the value, then to determine the
average value of the validity of the teaching materials
based on RADEC supported 3D Pageflip Professional in
Class V Elementary School can be done by looking for
the average of the third aspects starting from the
language aspects, content materials, and design can be
seen in Figure 2.

100 92.67

90 84.25
79.25

80
70
60
50

Validity Component

B Language M Contents @O Design

Figure 2. Validation average score

Based on Figure 2, it can be seen that the average
value of each aspect in the assessment of the validity of
teaching materials is in the range of 79.25 to 92.67, which
if calculated the average severity of the aspects of
validity is 85.39. Based on the average value of the three
aspects of validity of teaching materials based on
RADEC supported by 3D Pageflip Professional in Class
V Elementary Schools are in a very valid validity
category.

Design of teaching materials according to the needs
of teachers, curriculum and student characteristics.
According to Ardianti et al., (2021) which stated that the
appropriate teaching material is the teaching materials
Table 6. Teacher Response Questionnaire
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whose content corresponds to the core competence and
basic competence in learning, there is the relevance of
language and its design is interesting for students. Based
on the results of the validation carried out by the
validator, the product of the educational materials made
is one of the teaching materials that can be used as a
reference or alternative teaching material for
educational practitioners in particular in class V of
elementary school.

Then a practical test of the designed teaching
materials was carried out using two instruments: teacher
questionnaire sheets and student questionnaire sheets
according (Komalasari et al., 2019). teacher practicality
questionnaire sheets were given to three teachers in
three schools to provide feedback on the teaching
materials developed. In line with that, a practicality test
was also carried out with student practicality
questionnaire sheets at the three schools to find out
students' responses to the teaching materials that had
been developed. The average results of product
practicality questionnaire sheets by teachers in three
schools can be seen in table 6.

From table 6, it can be interpreted that the average
practicality questionnaire results by teachers in three
schools get an average score of 87.22, based on this
number the practicality value is classified into the very
practical category.

At the same time, the average results of product
practicality questionnaire sheets by students in three
schools can be seen in table 7. From the table 7, it can be
concluded that the average performance of practicality
by students in the three schools obtained an average
score of 86.15 based on the figure practicality values are
classified into the very practical category. From the table
7, it can be concluded that the average performance of
practicality by students in the three schools obtained an
average score of 86.15 based on the figure practicality
values are classified into the very practical category.
According to (Lestari, Alberida, & Rahmi, 2018) product
development is said to be practical if it includes ease of
use, language and materials clear and simple, efficiency
of learning time, attractiveness and usefulness.

After the practicality test phase is completed, the
next step is to test the effectiveness of the teaching
materials developed by involving 68 students. This
effectiveness testing mechanism is by giving questions
designed in such a way by considering the category of
HOT’s questions to students regarding the materials
contained in the developed teaching materials. The
number of questions is as many as 25 multiple-choice
questions and five questions in the form of descriptions.
The following is the cumulative result of 68 students
who have worked on these questions.
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Aspect Practicality Value Description
Placement of animations, image illustrations, and other supporting objects under the order in 90.00  Very Practical
which the material is displayed

The teacher quickly understands the presentation of sentences 90.00  Very Practical
Teaching materials make it easier for teachers to teach or deliver learning materials to 85.00 Practical
students

The instructions in the developed teaching materials 80.00 Practical
Teaching materials can make it easier for teachers 90.00  Very Practical
Teaching materials designed according to 90.00  Very Practical
student needs

RADEC learning helps teachers provide a fun learning experience for students 90.00  Very Practical
Teaching materials can be used as a source of data for assessment in the learning process 80.00 Practical
The use of teaching materials can assist teachers 90.00  Very Practical
Average 8722  Very Practical
Table 7. Student's Response Questionnaire

Aspect Practicality Value Description
Display The teaching materials used in learning activities make me (students) interested in 85.29 Practical
participating in the learning process

The linkage of the learning materials in the teaching materials is close to my life environment 84.93 Practical
(students)

The working instructions in the teaching materials used in the learning process can be clearly 83.46 Practical
understood

Animation or illustrative images that exist in teaching materials can expand the material 87.50  Very Practical
knowledge that I (students) have

The teaching materials used can make me (the student) active in the learning process 89.71  Very Practical
The teaching materials used in the learning process make me (students) enthusiastic about 90.07  Very Practical
working on projects that follow the learning materials.

The teaching materials used in the learning process make it easy for me (students) to 88.24  Very Practical
understand the learning materials

Teaching materials with RADEC models used in the learning process make it easy for me 86.76  Very Practical
(students) to understand the learning materials

The exercises in the teaching materials used in the learning process can help me (students) 87.87  Very Practical
understand the material well.

Are there any obstacles that you face when using this book creator application-based teaching 77.75 Practical
material

Average 86.15  Very Practical

Table 8. Cumulative Score Students
Name of Elementry Average Minimum learning Description

School mastery

SDN 07 Kp. Jawa II 88.18 70.00 Very Good
SDN 04 Rawang 89.00 70.00 Very Good
SDN 17 Kp. Baru 88.78 70.00 Very Good
Total Good
Average 88.65

Based on the table above, the teaching materials
used in the three schools through the effectiveness test
showed promising results, namely the average value of
the three schools was above 70, it is 88.78, which was
included in the excellent category and could be applied
in the learning process.

Read-Answer-Discuss-Explain- and Create
(RADEC) based teaching materials with the help of the
3D Pageflip Professional application for students of
Grade V of Elementary School are developed by
considering many things and through several

refinements and evaluations and testing by various
experts. Theme material 6 subthene 1 “temperature and
heat” through the validity and practicality process by
teachers and students so that this product becomes an
answer or alternative teaching material according to the
characteristics and environment of the child.

Conclusion

Based on the research that has been carried out,
namely the development of Read-answer-discuss-
explain and create (RADEC) based teaching materials
with the help of 3D Pageflip Professional on the theme 6
subthene 1 “temperature and heat” in the 5th grade of
elementary school, it can be concluded that the product
is valid, practical and effective. Average validity results
carried out by expert validators indicate that the
teaching material belongs to a highly valid validity
category, while the average results of practicality by
teachers and students, stated that the teaching materials
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are in the category of highly practical practicality and
from the average student learning outcomes stated
teaching materials are very effective.

Acknowledgments

Thank you to the thesis supervisor who has guided this
development research to completion. Thanks to Prof. Dr. Risda
Amini, M.P. as the supervising lecturer for the knowledge that
has been shared and providing the opportunity to complete the
thesis well. Thanks to parents, siblings and friends in arms for
their prayers, cooperation and support.

Author Contributions

Conceptualization, data curation, funding acquisition,
methodology, visualization, writing-original draft by lindri
martinopa and writing-review & editing by Risda amini.

Funding
This research was independently funded by lindri martinopa.

Conflicts of Interests
No conflicts of interest.

References

Amini, R, & Usmeldi. (2020). The development of
teaching materials use an inductive-based 7E
learning cycle for elementary school students.
Journal of Physics: Conference Series, 1521(4).
https:/ /doi.org/10.1088/17426596,/1521/4/04211
4

Amini, Risda, & Usmeldi. (2020). The effect of integrated
science learning based on local wisdom to increase
the students competency. Journal of Physics:

Conference Series, 1470(1).
https:/ /doi.org/10.1088 /1742-
6596,/1470/1/012028

Anaelka, A. H. (2018). Education 4.0 Made Simple: Ideas
For Teaching. International Journal of Education
and Literacy Studies, 6(3), 92. Retrieved from
https:/ /journals.aiac.org.au/index.php/IJELS/art
icle/view /4616

Ardianti, S. D., & Wanabuliandari, S. (2021). Ethno-
Edutainment Digital Module to Increase Students’

Concept Understanding. Journal of Physics:
Conference Series, 1823(1).
https:/ /doi.org/10.1088/1742-
6596,/1823/1/012073

Desyandri, D., Yeni, I, Mansurdin, M., & Dilfa, A. H.
(2021). Digital Student Songbook as Supporting
Thematic Teaching Material in Elementary School.
Jurnal Ilmiah Sekolah Dasar, 5(2), 342.
https:/ /doi.org/10.23887 /jisd.v5i2.36952

Dzani¢, N. D., & Peji¢, A. (2016). The effect of using songs
on young learners and their motivation for learning
English. NETSOL: New Trends in Social and Liberal

May 2023, Volume 9 Issue 5, 3772-3779

Sciences, 1(2), 40-54.

Eviyanti, S. J., Ngabekti, S., & Sumarni, W. (2022).
Effectiveness of Teaching Materials Based on Local
Wisdom in the Takalar Region to Improve Literacy
Capabilities of High School Students. Jurnal
Penelitian Pendidikan IPA, 8(6), 3089-3094.
https:/ /doi.org/10.29303 /jppipa.v8i6.1978

Fahmi, Chalisah, N., Istyadji, M., Irhasyuarna, Y., &
Kusasi, M. (2022). Scientific literacy on the topic of
light and optical instruments in the innovation of
science teaching materials. Jurnal Inovasi
Pendidikan IPA, 8(2), 154-163. Retrieved from
http:/ /journal.uny.ac.id/index.php/jipihttp:/ / dx.
doi.org/10.21831/jipi.v8i2.41343

Hendriani, M., Parwines, Z., & Wulandari, S. (2023). The
Validity and Practicality of Cross-Curriculum
Literacy-Based Textbooks for Elementary Schools.
Jurnal Basicedu, 7(1).
https:/ /doi.org/10.31004/basicedu.v7i1.4717

Huang, S. Y., Kuo, Y. H., & Chen, H. C. (2020). Applying
digital escape rooms infused with science teaching
in elementary school: Learning performance,
learning motivation, and problem-solving ability.
Thinking Skills and Creativity, 37(129), 100681.
https://doi.org/10.1016/j.tsc.2020.100681

Komalasari, B. S., Jufri, A. W., & Santoso, D. (2019).
Development of Science Teaching Materials Based
on Guided Inquiry to Increase Scientific Literacy.
Jurnal Penelitian Pendidikan IPA, 5(2), 219-227.
https:/ /doi.org/10.29303/jppipa.v5i2.279

Kurnia, T. D., Lati, C., Fauziah, H., & Trihanton, A.(2020)
Model Addie Untuk Development Of 3d Assisted
Problem-Solving Ability-Based Teaching Materials.

516-525. Retrieved from http:/ /tkip-
unswagati.ac.id/ejournal/index.php/snpm/articl
e/view /844

Kurnia, T. D., Lati, C.,, Fauziah, H., & Trihanton, A.
(2019). The ADDIE Model for Ability-Based
Teaching Material DevelopmentM Pageflip 3D
Assisted Problem Solving. Seminar Nasional
Pendidikan Matematika, 1(1), 516-525. Retrieved
from http:/ /www.fkip-
unswagati.ac.id/ejournal/index.php/snpm/articl
e/view /844

Lestari, L., Alberida, H., & Rahmi, Y. L. (2018). Validity
and Practicality of Student Worksheets (LKPD) on
Kingdom Plantae Material Based on a Scientific
Approach for Class X Students of SMA /MA. Jurnal
Eksakta Pendidikan (Jep), 2(2), 170.
https:/ /doi.org/10.24036/jep/vol2-iss2 /245

Magdalena, I., Sundari, T., Nurkamilah, S., Nasrullah, &
Amalia, D. A. (2020). Teaching Material Analysis.
Nusantara: Jurnal Pendidikan Dan Ilmu Sosial, 2(2),
311-326.
https:/ /doi.org/10.36088 /nusantara.v2i2.828

3778



Jurnal Penelitian Pendidikan IPA (JPPIPA) May 2023, Volume 9 Issue 5, 3772-3779

Murkatik, K., Harapan, E., & Wardiah, D. (2020). The https:/ /doi.org/10.2991/assehr.k.200323.096
Influence of Professional and Pedagogic
Competence on Teacher’s Performance. Journal of
Social Work and Science Education, 1(1), 58-69.
https:/ /doi.org/10.52690/jswse.v1i1.10

Mutiaramses, M., & Fitria, Y. (2022). Development of
Problem Based Learning (PBL) Oriented Digital
Comics to Improve Elementary School Students'
Scientific Literacy. Jurnal Penelitian Pendidikan
IPA, 8(2), 699-704.
https:/ /doi.org/10.29303/jppipa.v8i2.1349

Pratama, Y. A., Sopandi, W., & Hidayah, Y. (2019).
RADEC Learning Model (Read-Answer-Discuss-
Explain And Create): The Importance of Building
Critical Thinking Skills In Indonesian Context.
International Journal for Educational and
Vocational Studies, 1(2), 109-115.
https://doi.org/10.29103 /ijevs.v1i2.1379

Pratama, Y. A., Sopandi, W., Hidayah, Y., & Trihatusti,
M. (2020). The effect of the RADEC learning model
on the high-level thinking skills of elementary
school  students. JINoP  (Jurnal Inovasi
Pembelajaran), 6(2), 191-203.
https:/ /doi.org/10.22219/jinop.v6i2.12653

Sholichin, M., Razak, A., Lufri, L., & Irdawati, 1. (2022).
Validity and Practicality of 3D Page Flip
Professional Assisted Mobile Learning-Based E-
Module on Ecology Material and Environmental
Change in Class X SMA. Jurnal Penelitian
Pendidikan IPA, 8(6), 3034-3043.
https:/ /doi.org/10.29303/jppipa.v8i6.2467

Sopandi, W. (2019). Socialization and Workshop on the
Implementation of the RADEC Learning Model for
Elementary and Secondary Education Teachers.
Pedagogia: Jurnal Pendidikan, §(1), 19-34.
https:/ /doi.org/10.21070/ pedagogia.v8il.1853

Sugiyono. (2020). Qualitative Quantitative Research
Methods and R&D. Bandung: Alfabeta.

Taqwa, M. R. A., Utami, Y. A, & Rivaldo, L. (2019).
Development Of Android-Based Electronic Student
Books On Temperature And Heat Materials For The
Preparation Of The National Examination Of
Sma/Ma. 4(1), 225-234.
http:/ /dx.doi.org/10.30998 / formatif.v9i2.3339

Tilova, S. N., Amini, R, (2022). Development of
Integrated Thematic Teaching Materials Using the
RADEC-Based Flip PDF Corporate Application in
Class V SD. Journal of Basic Education Studies, 5(1),

1099-1110. Retrieved from
https:/ /www.ejurnalunsam.id/index.php/jbes/a
rticle/ view /5490

Wijaya, J. E., & Vidianti, A. (2020). The Effectiveness of
Using Interactive Electronic Modules on Student
Learning Outcomes in Education Innovation

Course. 422(Icope 2019), 86-89.
3779



