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Abstract: This studyemlyzes the mastery of science concepts in fourth-grade students'
style material using the RADEC (Read, Answer, Discuss, Explain, and Create) learnin
model| This study used a quantitative experiment, and the research method used was thg
One Uroup Pretest and Posttest with a sample of 29 students. Students will be give:
pretest questions first to find out stu dmt1 master sacepts in Style material, then
given pre-learning questions that are doneloutsicle df elass heurs and then create work.
After working on pre-learning questions, students on past-tea questions to
measure students fﬁiﬁ»—mﬁeﬁng the IPA concept on Style material. After
participating in learning With the RADEC learning model, students experienced an
increase tof an outstanding category of 44.83%, good at 48.28%, and enough of 6.90%.
Logit valuds from the pretest and posttest can be used to quantify this rise. The findings
demonstrated that studying with the RADEC model improved students' comprehension
of science ideas for both low- and high-ability pupils.
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Introduction

Natural Sciences (IPA) is one of the subject
taught in elementary school education units (SD)
Science is a subject that is expected to be an accurat
source| of facts for students to learn about nature and it:
relatiofy to students’ lives through a scientific_atfi
(Hill, 2022). Simuilarly, y (Sarini, Sudana, &
Riastini,2018) that science learning consists of a
collection of concepts, principles, laws, and theories, as
well as an attitude of determination, curiosity, and
perseverance, so that students learn meaningfully. So
that in learning science, curiosity is needed inf students
to learn about nature related to concepts, principles,
laws, and theories (Hill, 2022). Therefore, the purpose of
learning science is not only to improve learning
outcomes or knowledge but also to show the demand for
mastery of science concepts and critical thinking skills in
students in order to creat.e long-term concepts in
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students' memory\tﬁk‘a'rj-u-&aful and can be applied ir1
everyday life (C. Wahyuni, Sudin, & Sujana, 2020)!
Natural Science characteristics are useful concepts in
everyday life. These science concepts must be mastered
well so that if students e
ese concepts, students can use them in
solvmg existing problems. Instilling the right concept
from an early age or in elementary school can be an effort
to attract students' interest in learning about learning
material (Kurniadi, Gusriani, Subartini, & Napitupulu,
2020).

Based on research (Awang, 2015), the reality
that is happening in Indonesia, science subjects are not
very interesting and pay less attention. Moreover, seeing
the lack of education that applies the concept of science.
This issue can be seen in how science is taught, and the
curriculun:l that is applied is not appropriate or makes it
difficult for the school and students. The problems faced

;imrc ELET!{OH Research Journal, 1(1), 1-4.https:/ / doi.org /1029303 /jjppipa.v1il.264




Science Education Research Journal (]PIPA)

by Natural Sciences education itself are in the form of
material or curriculum, teachers, facilities, student
equipment, and communication between students and
teachers (Astuti, 2017).

In thescience learning process, teachers still use
conventional lmodels, namely lectures which make
learning less student participation in the learning
process due to a more teacher-centered approach.
Students do not find the concept of learning by
themselves. Students only listen, record lessons, and
work on questions given by the teacher so that the
knowledge obtained is only from the teacher (R.
Wahyuni, Hikmawati, & Taufik, 2016). As a result,
students become less active, and students do not master
the science concept of what they learn and do not have
high enthusiasm for learning. Teachers who seldom
conduct perception exercises at the start of lessons
contribute to the issue of low knowledge of scientific
topics. Less engaged students have an impact on how
well they study. Even though the activeness of students
in learning is one of the elements that affect how well
something is learned, the activeness of students in
learning science greatly influences their learning
success, whereas if the active learning of the pupils is
good, the outcomes will also be good. e instructor
should facilitate learning for the pupils to be active in
learning activities. However, the teacher still dominates
the course of learning by delivering material directly
through lectures. This also has an impact on the [Ess
optimal learning process achieved by students. The
Read-Answer-Discuss-Explain-and-Create ~ (RADEC)
learning paradigm is another option presented in this
study that is anticipated to give solutions in the learning
process. In Kuala Lumpur, Malaysia, during an
international conference, this concept was initially
presented (Sopandi, 2017). This model was created in
response to the challenge for teachers in the field to
apply innovative learning models that have been known
so far, such as inquiry-based, project-based, and
cooperative learning paradigms, among others.

To address the issue of the poor quality of
student learning processes and outcomes, the RADEC
learning model was created. (Primary, Sopandi,
Hidayah, & Trihatusti, 2020) conducted research on the
RADEC model and found that it had a favorable effect
on learning offomes. A study (Pratama et al., 2020)
demonstrates that the RADEC model is a learning
strategy suitable for developing critical thinking abilities
applied at the primary school level in IndonFia.
Additionally, study] by Lukmanuddin (2018) shows that
the RADEC learnihg approach can enhance students'
conceptual understanding and communication skills.
Department of Basic Education Postgraduate School of
the Indonesian University of Education. Other studies
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demonstrate that the RADEC learning paradigm is
successful in enhancing primary school pupils' writing
abilities and conceptual understanding of explanatory
texts. (Setiawan, Hartati, & Sopandi, 2019). Meanwhile,
according to (Jumanto, Sopandi, Kuncoro, Hilldayani, &
Suryana, 2018), based on his research, the RADEC
learning model is a learning model oriented to learning
skills because it can improve students' creative thinking
skills.

Based on some of the preliminary studies above,
It might be argued that the RADEC application learning
methodology improves Concept Mastery. The RADEC
learning paradigm gives students the chance to have
hands-on involvement with the educational process. The
RADEC model has several advantages, namely the
stages of learning that are easy to remember for those
who apply it. RADEC learning helps students gain
competency in cognitive, affective, and psychomotor
aspects (Sopandi, 2017). Thus, As required by the
curriculum, the learning process is made mfie
enjoyable, engaging, and student-centered through the
use of RADEC learning.

According to (Sopandi & Handayani, 2019), the
RADEC model is able to make students read diligently,
improve their understanding of the material and
motivate them to pocket the competencies demanded
today. The RADEC model has advantages, including (1)
providing opportunities for teachers to design models
used to make the learning process interesting, (2)
improving students' critical thinking performance, (3)
increasing students' analytical and reading skills, (4)
improving cooperation in groups(Kaharuddin, 2020)

The researcher is interested in undertaking the
study described above befuse quantitative research is
to see how the use of the RADEC learning model
influences students' mastery of concepts in science
material. The title of this study is "Stacking Analysis of
Mastery of Science Concepts in the RADEC Learning
Model for Class IV Elementary Students' Style
Materials."

method

Research In this study, the approach used was a
quantitativgf) experiment, The Quasi Experiment
technique, Pre-Experimental Design type, and One
Group Pretest Posttest design were employed in thj
researcfJ To determine the impact on the reader learnin
mudel, the data were examined using the Rasch Stacking
model. The technique used to determine the sample is a
saturated saffple, namely by conducting an experiment
on class IV at one of the public elementary schools in
Jakarta. This research was carried out in 3 meetings
referring to the prepared lesson plans. The RADEC
model's application serves as the therapy in this
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investigation. There are various steps to this therapy,
including providing kids pretests, pre-learning,

Device Validation Science professionals validated this
study to ascertain the applicability of the created student
worksheets. HOTS-based questions on style served as
the research tool in this study. This instrument consists
of 15 multiple-choice questions, namely the Pretest and
Posttest. Meanwhile, the Pre-Lgfirning questions consist
of 6 questions in essay form. Descriptive analysis and
quantitative data analysis utilizing the Winstep 3.73
program are two methods for analyzing research data
(Sumintono, 2014). The outcomes of student tests (pre
and posttest), that is, tests taken before and after
learning, provided quantitative data. To determine how
substantial the improvements in theffnastery of the
science idea were measured from the pretest and
posttest scores, the test data were evaluated using the
Rasch Stacking model, often known as the stacking
technique (Hilala 2023). A method for examining
changes at the individual level is stacking analysis.
(Sukmawati, 2022).

Result and Discussion

In order to increase students' understanding of science
ideas, researchers adopted the RADEC model as a
therapy in this sfdy. Students follow the RADEC
phases of learning Read, Answer, Discuss, Explain, and
Create in their coursework.

The findings of the students' pretest and posttest reveal
changes in their understanding of scientific topics| The
reliability value for the low-person grouffjhad a'split
value of 1.22 and was equal to 0.60 when the results of
the pre- and post-test scores of pupils processed using
the Rasch model were taken into account. The data
demonstrates it students consistently respond to the
questions, and the reliability value of the items included
in the good category, with a value of 0.82 and a split
value of 2.17, is sensitive for measuring all categories of
students (Sukmawati, Sari, 2022). The information
demonstrates that the respondents’ answers to the
questions differed. Table 1 has further information.

Table 1: Person and Reliability Value

| PERSON 39 INPUT 39 MEASURED INFIT QUTFIT |
I TOTAL COUNT MEASURE REALSE IMNSQ  2STD OMNSQ  25TD|
| MEAN 9.9 15.@ 1.85 .75 .98 -1 .89 -8|
| 5.0. 2.6 N ] 1.24 .24 .28 9 .47 .8|
| REAL RMSE .79 TRUE SD .96 SEPARATION 1.22 PERSON RELIABILITY 68|
= e I
| ITEM 15 INPUT 15 MEASURED INFIT UTFIT |
| TOTAL COUNT MEASURE REALSE IMNSQ ISTD OMNSQ 257D
| MEANM 19.9 30.e .80 .52 1.00 A 8 -]
| s.D. 6.9 .8 1.26 11 19 -9 3L -9
| REAL RMSE .53 TRUE SD 1.14 SEPARATION 2.17 ITEM RELIABILITY .82|

With low item reliability values, it can occur because of
the small number of samples, but for the item reliability
scores it is categorized as good. It is certain that the
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instruments used can measure students' mastery of
science concepts. Based on these data, pretestffind
posttest instruments can be used. The students were
processed and a stacking analysis using the Rasch model
was performed after the results of the pretest and

sttest were acquired. These findings are based on
changes in logit/measure values as shown in Tafg 2
and show how students' conceptual competence after
attending lectures affected the RADEC model.

1

Table 2 :Changes in the student's measured value gﬂm
the results of the pretest posttest

measures
Pre- Post-

Person Test Test Enhancement  Category

1 121 3.0 18 good

2 0.49 218 1.69 good

3 121 218 0.97 good

4 121 3.0 18 good

5 0.17 3.0 284 Very Good

6 164 426 2.62 Very Good

7 164 426 2.62 Very Good

8 1.64 4.26 2.62 Very Good

9 1.64 218 0.54 good

10 0.49 426 3.77 Very Good

11 3.0 426 1.25 good

12 0.17 218 201 Very Good

13 164 3.0 1.37 good

14 1.21 3.01 18 good

15 0.49 3.01 252 Very Good

16 164 426 262 Very Good

17 0.49 3.0m 252 Very Good

18 0.84 -4.28 -5.12 Enough

19 0.17 218 201 Very Good

20 1.21 3.01 18 good

n -4.28 3mn 7.29 Very Good

2 -0.16 1.64 18 good

23 3.01 426 1.25 good

24 3.0 426 1.25 good

25 121 426 3.05 Very Good

26 -0.49 1.64 213 Very Good

27 0.49 1.64 115 good

28 111 3mn 18 good

29 -4 28 -4 28 0 Enough

Mean :1.85 SD:045
Very Good : Goed:
4483 % 48.28% Engugh.6.90%

All stifents improved in their understanding of science
ideas after attending lectures utilizing the RADEC
model, according to the findings in Table 2. Students'
levels of mastery of science topics have an equal impact
on low, middle, and high student groups. The effect of

3




2

Science Education Research Journal (JPPIPA)

mastery of science concepts seems to increase very well
in the number of students (5, 6,7, 8, 10, 12, 15, 16, 17, 19,
21, 25, 26), students who experience an increase in
mastery of science concepts with good categories occur
in the number of students (1, 2, 3, 4, 9, 11, 13, 14120, 22,
23,24, 27, 28), and students who experienced an increase
in mastery of the science concept with the sufficfiit
category occurred in the number of students (18, 29). can
be seen in Figure 1

STACKING PRE.txt & STACKING POS5.txt

Measure (STACKING POS.txt)

Measure ISTACI(IITG PRE.txt)

Figure 1.Compile Stacking Graphs influence mastery of
science concepts due to Studying the RADEC Model

1

"he RADEC model is used, which teaches students how
to apply their conceptual knowledge to solve real-world
problems. It also instills in them the independence and
teamwork necessary for the learning process, makif§}
lectures more student-centered. According to Prathamet
al. (2020), the RADEC learning paradigm has a beneficial
EBtect on students' conceptual understanding. Although
the improvements experienced varied from very
excellent, good, and sufficient categories, the RAD
learning model improved for all students. The usage of
the RADEC learning model syntax, which is in line with
the characteristics of students and learning in Indonesia,
is what accounts for the improvement in students'
knowledge of science topics after taking lectures using
the RADEC model. Reading is the first syntactic, which
instructs pupils to study independently in order to
develop independent reading skills and idea mastery.
Lestari, Ali, Sopandi, Wulan, and Rahmawati (2002)
found that students' conceptual competence increased as
they studied more reading materials.

The teacher also offers pre-learning questions to guide
pupils' reading. The replying stage is the name given to
this phase. Students now respond to pre-teaching
questions using the information they have learned from
reading activities (Membca). Worksheets are used to
arrange the pre-teaching questions. Before class
sessions, they individually respond to questions at home
or outside of the classroom. Students will be able to
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determine on their own which sections of the lesson plan
are simple or complex in this way. Additionally,
students may identify if they are slack or attentive
readers, whether written instructional materials are
simple to comprehend or complex, whether they enjoy
reading textbooks or not, and more. Aside from that, the
instructor may learn about the progress of every student
by looking at their work and asking a few simple
questions. It's probable that the instructor will be aware
of the various demands of each pupil. The teacher may
provide each pupil the right help based on this
information.(Fadhil,2018).

Figure 2: Activities at the stage of discussing and
explaining

Each student has the opportunity to learn in class and is
prepared for the subsequent phase, which is the
discussion and explanation phase. Students participate
actively in small group discussions throughout the
discussion stage. In order to receive the finest response
that will be provided, this exercise forces students to
share thoughts and opinions. Students work on their
critical-analytical abilities during discussion activities in
addition to their communication skills. Students
participate in the small-group discussion stage, then go
on to the explanation stage. which trains students to
develop mastery of science concepts in response to the
results of other group discussions

Semte
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Figure 3: Activities at the Create stage

At the creativity stffp, the instructor helps students
develop the ability to use the knowledge they have
gained to generate original ideas or concepts. Questions,
issues, or ideas for future creative endeavors can all be
expressed as constructive forms of thinking. As was
already indicated, the pre-learning questions contain the
challenge of coming up with original ideas or concepts.
Because pupils were previously given the task of
working independently, we are currently simply
discussing it in a typical manner. When teachers notice
that their pupils are struggling to come up with original
ideas, they must motivate them. The instructor might
offer instances of study, solutions to problems, or other
human creations as sources of inspiration. The kids then
talk about additional imaginative ideas that may be
organized and carried out. the students are unable to
build upon the teacher's suggestions| Depending on the
character to be created, ideas might be implemented
either singly or in groups. Because of the unique concept,
this assignment presents greater difficulty to students.
Additionally, ideas may be implemented effectively or
badly. Additionally, t§EJimplementation of concepts
may take place within or outside of the classroom and
may be brief or extensive. This stage develops the ability
of dominant kids to think, collaborate, and
communicate. They learn to find creative ideas, take th«j
ideas to be realized, plan the realization, and implemen
the plan(Fadhil, 2018).

Conclusio

Based on the results and taking into account the
commentary that has been provided, itcan be concluded
that students' conceptual mastery has improved to a
very excellent category of 44.83%, good at 48.28%, and
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enough at 690% after using the RADEC learning
paradigm. Logit values from the pretest and posttest can
be used to quantify this rise. The measurement value,
also known as the logit value, demonstrates how well
pupils can respond to questions dependent on how
challenging they are. Rasch processing is used to get
measure or logit values from the students' raw test
results. Groups of students with low or high beginning
talents experienced this growth. It was also shown that
many students with extremely poor starting skills joined
student groups that saw an elevation in the very good
category as a result of their involvement in the learning
process. The RADEC approach of instruction
Ehcourages students to develop conceptual mastery via
independent study and learning from their
surroundings at the phases of reading, replying,
discussing, explaining, and creating,
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