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Abstract: This study aims to analyze the literacy skills of fifth-grade elementary school 
students in science subjects with homogeneous and heterogeneous substances using the 
RADEC model (Read, Answer, Discuss, Explain, and Create). Experimental research with 
this type of quasi-experimental design is a quantitative study with two groups: the 
experimental and control classes. In the experimental class, there were 23 students in the 
sample, and in the control class, there were 18 students. Data sources used in this study was 
16 multiple-choice questions on scientific literacy in science learning. Data were obtained 
from scientific literacy tests; then, analyzed using the Winstep application with Rasch 
modeling to obtain information about changes in scientific literacy skills in science learning.  
The research results were processed using the Winstep Rasch model using stacking analysis 
in the experimental and control classes. The experimental class, stacking analysis results, 
provide information that it has increased and is grouped based on the increase in logit value 
into the very good category 87%, 9% good, and 4% sufficient. In the control class, the logit 
value was very good, 61% and 39% sufficient. Based on research that has been conducted, 
it can be concluded that the radec learning model can improve the scientific literacy skills 
of grade 5 students in science learning. 
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Introduction  
 

Natural Sciences (IPA) is literature that teaches how 
to acquire and use various forms of knowledge (Sheeba, 
2013), according to Sopandi (2019), science principles, 
which include the principles of motivation, setting, 
memorization, learning by doing, learning by playing, 
and social principles. Science learning is needed in 
everyday life so that humans can develop curiosity, 

positive attitudes, and awareness of the interplay 
between science and learning (Lamnina et al., 2019; 
Lindholm, 2018). Science learning is the best way to 
develop qualifications (skills, maintain attitudes, and 
develop concepts related to everyday thinking) (Ali, 
2018). With the 2013 curriculum that is applied to 
students, they can emphasize special skills such as those 
needed for critical thinking, high-level thinking, creative 
thinking, the ability to handle difficult situations and 

develop students' literacy and character (Rusydiyah et 
al., 2021). In addition, science learning as applied to the 
2013 curriculum develops the skills and knowledge of 
students with good character who can overcome 
problems in learning science in challenging situations, 
and to become loyal, productive and creative (Wiratsiwi, 
2020). The goal is for students to be able good and loyal 
citizens innovative and effective. So, the learning given 
to students must apply literacy skills. Literacy skills can 
be realized quickly through guidance that can improve 
teaching methods in the classroom (Guo et al., 2021). The 
learning that is being carried out is able to teach about 
literary studies because this is able to provide 
appropriate material to improve everyday life (Sholihin 
et al., 2020). As explained, science learning can teach 
students' literary abilities so that the skills that are honed 
are literacy skills so that these abilities can be applied in 
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everyday life. Scientific literacy consists of several levels 
a lowest level and high level (Wen et al., 2020).  

When students take science lessons at school, they 
should already have an initial understanding that they 
get from the environment. So that when studying 
science at school, students can relate the initial concepts 
to what they learn at school. That way, students who 
only learn to memorize become more understanding of 
the mastery of science concepts by understanding 
phenomena that occur in their environment and can 
improve students' scientific literacy (Sukmawati et al., 
2022). 

Based on the 2018 International Student 
Assessment Program (PISA) reading comprehension 
results, Indonesia ranked 74th out of 79 countries in 
math and science skills assessment (Hewi et al., 2020). 
That way, the problem that occurs in Indonesia is the 
literacy skills of students who are less developed. 
Scientific literacy is a benchmark for the implementation 
of science education which is taught to all students, from 
elementary to tertiary education. In science education, 
students are trained to become knowledgeable or 
scientifically literate individuals (Sukmawati et al., 
2023). So, to improve literacy skills for students, the 
action that educators must take is to apply the Read, 
Answer, Discuss, Explain, and Create (RADEC) teaching 
model, because the learning process applied to RADEC 
places more emphasis on the process of working 
together in groups to carry out a discussion so as to 
develop motivation, skills, and social learners in 
working together to carry out a discussion. The RADEC 
educational model is an alternative choice that has been 
proven to help Indonesia's educational problems 
(Sopandi, 2019) as well as a cognitive development 
perspective that builds group member interaction in 
developing achievement to think about processing the 
various information obtained (Sanjaya, 2015). 

According to Pratama et al. (2020), the RADEC 
model is one that is used in formal education to develop 
the personality of students so that they have a strong 
character, encourage them to pursue independent 
learning, strengthen their communication and 
teamwork skills, and prepare them to engage in in-depth 
material analysis. RADEC as a science learning model 
that is contextual to the condition of students in 
Indonesia has high flexibility to be packaged in face-to-
face learning, blended learning (Sukardi et al., 2021). 

As explained, RADEC teaches students to work 
together in groups to solve learning problems, allowing 
students to interact with other group members and 
express their opinions. Additionally, students are taught 
to think critically to foster active learning, creativity, and 
innovation (Pratama et al., 2020). By applying the 
RADEC model, the learning process activities become 

student-centered so that the learning provided can 
encourage students to carry out various activities in the 
teaching and learning process, thereby giving students a 
sense of confidence, responsibility, and participation in 
implementing education (Zandvakili et al., 2018). 

By applying the RADEC learning model to science 
learning, it can develop students' literacy skills through 
the stages of RADEC itself, namely Read, Answer, 
Discuss, Explain, and Create, so that it can trigger the 
activity and enthusiasm of students to carry out the 
learning process. The focus of the research question is 
the results of analyzing changes in the scientific abilities 
of students who participate in the learning process using 
the RADEC model affect science learning using 
homogeneous and heterogeneous materials was 
assigned. 
 

Method 
 

This research was conducted at an elementary 
school in South Tangerang with a sample of 23 students 
in the VA class, namely 14 girls and 9 boys, and 18 
students in the VB class, 12 girls and 6 boys. The research 
design used was an experiment with a quantitative 
approach consisting of two groups, namely the 
experimental class and the control class. In this study, 
the dependent variable is literacy skills, and the 
independent variable is the Read, Answer, Discuss, 
Explain, and Create (RADEC) learning model. 

The method used in this research is the Rasch 
measurement model. According to Boone et al. (2020), 
the analysis of the Rasch measuring model has 
advantages in improving the development and use of a 
test. Data analysis with the Rasch model (Sumintono, 
2014), namely the analysis of fit statistics to provide 
information to researchers regarding the data obtained 
if they have high abilities, students will answer 
questions according to their level of difficulty. Data 
analysis technique used is the Rasch model stacking 
analysis to analyze changes in students' science literacy 
abilities before using the RADEC model and after using 
the RADEC model. Then in the class chosen to carry out 
this research the experimental class was given treatment 
in the form of science learning with homogeneous 
substance material and heterogeneous substances using 
conventional learning models.  

This study took fifth-grade elementary school 
students. The sampling technique uses non-probability 
or saturated samples because all members of the 
population are used as samples. This instrument consists 
of 16 multiple-choice questions. The discourse text 
contained in the items includes the notion of mixed 
substances and the properties of homogeneous 
substances and heterogeneous substances. Each text 
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contains three multiple-choice questions. Based on the 
text developed, students are expected to be able to 
classify and interpret the functions of mixtures, examine 
changes in substances, describe various types of 
mixtures, and determine the types and properties of 
homogeneous and heterogeneous substances. 

According to Boone et al. (2020) there is a standard 
deviation to find out the validation of items in the items, 
as follows: 

 
Table 1. Item Validity Value 

STANDARTD 

MNSQ 0.5 - 1.5 

ZSTD -2.0 - +2.0 

PT CORR 0.4 – 0.85 

 
Table 2. Validity Test Value 
Ques tion MNSQ ZST D PT CORR Valid Follow-up 

18 7.64 3.8 0.32 Invalid No 

7 0.77 -0.6 0.59 Valid Used 

3 0.81 -0.5 0.56 Valid Used 

6 0.79 -0.6 0.57 Valid Used 

20 0.50 -1.7 0.72 Valid Used 

10 0.98 0.1 0.44 Valid Used 

13 0.98 0.1 0.49 Valid Used 

14 0.60 -1.1 0.67 Valid Used 

4 0.83 -0.3 0.53 Valid Used 

5 1.19 0.6 0.29 Invalid No 

9 0.82 -0.3 0.54 Valid Used 

11 1.39 1.0 0.39 Valid Used 

15 0.87 -0.2 0.53 Valid Used 

19 0.64 -0.8 0.61 Valid Used 

8 0.85 -0.1 0.51 Valid Used 

12 2.10 1.9 0.07 Valid Used 

 
Based on the validity carried out, it can be seen that 

the questions given by students were 20 questions; there 
were 16 valid questions and four invalid questions. 

This can be seen from the MNSQ standards, namely 
(0.5- 1.5), ZSTD, namely (-2.0 - + 2.0), and PT Corr, 
namely (0.4-0.85). If the scores on the MNSQ, ZSTD, and 
PT Corr are less than or exceed these standards, they are 
declared invalid; if appropriate, then they are declared. 
 
Table 3. Rasch Validity results on the question 
1 4.00 3.2 -0.07 Invalid No 

17 0.44 -1.0 0.64 Valid Used 

2 0.22 -0.5 0.57 Valid Used 

16 0.00 0.00 0.00 Invalid                                                             No 

 
The validity of the test using Rasch conducted by 

researchers is empirical because it is obtained by direct 
observation in the field with instrument references that 
have been validated by fit analysis (Sukmawati et al., 
2022). Internal scale validity, which is also referred to as 

item fitness, indicates how closely the actual responses 
to items match the expected responses based on the 
Rasch model (Park et al., 2019). When the ranges of two 
different distributions consistently have difficulty being 
considered adequate (Chae et al., 2018). 

The analysis for testing students' scientific literacy 
abilities was measured through the pretest and posttest 
given when carrying out the treatment to determine 
changes in students' scientific literacy abilities when 
using the RADEC learning model using conventional 
learning models (Tulljanah et al., 2021). The results of the 
pretest and posttest are seen by the logit results through 
the stacking analysis. Stacking is to see changes in 
students after being given treatment or before being 
given treatment to find out students' literacy abilities 
(Sukmawati et al., 2023). The processed data is then 
grouped by the logit value at the standard deviation. See 
more details in Table 4. 
 
Table 4. Standard Deviation in Logit Stacking 
Class Logit  

(Very Good) 

Log in 
(Good) 

Logs  

(Enough) 

Experiment 87 9 4 
Control 61 - 39 

 
Based on these logit values, it can be seen that the 

experimental class, which got very good logit scores was 
greater than the control class. In the experimental class, 
there were good logit scores, and in the experimental 
class, the moderate logit scores were lower than the 
control class. We found that students in the experimental 
class mastered scientific skills better than those in the 
control class. 

 

Result and Discussion 
 

In this study, the use of RADEC model, in an effort 
to improve students' scientific literacy skills, was used as 
a treatment that researchers carried out to achieve goals 
with the learning process implemented using the 
RADEC model, namely Read, Answer, Discuss, Explain, 
and Create. In this RADEC model, students are taught to 
carry out the stages of RADEC (Rindiana et al., 2022). 

 

 
Figure 1. RADEC model stages 

 
First, in the reading stage, students are taught to 

read material about mixed substances, namely 
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homogeneous substances and heterogeneous 
substances. Students carry out this stage when they are 
outside or inside the school environment. The material 
read by students is in the theme book 9 (Things Around 
Us) and is based on other reading books regarding the 
material of homogeneous substances and heterogeneous 
substances. 

Second, in the answer stage, students answer pre- 
learning questions that were previously given by 
educators to work on at home. The questions are related 
to the material to be discussed. 

Third, in the discussion stage, students discuss with 
their group mates the pre-learning questions given, then 
students write the results of the discussion through the 
LKPD provided by the educator. 

Fourth, the explained stage for each group of 
students explains the future of the material of 
homogeneous substances and heterogeneous 
substances. And other groups pay attention to groups 
that are advancing to provide a response regarding the 
material discussed. 

Fifth, in the creation stage, each group creates 
creativity regarding mixed substances. At this stage, 
students were seen making a mixture of water and soil, 
water and sugar, water and food coloring, water and oil, 
and water and salt. 

From these stages it can be seen that students carry 
out the learning process well, besides that students carry 
out the RADEC learning model appropriately. So that 
the learning process activities carried out are fun, not 
only that the literacy skills of students are also well 
honed when carrying out science learning with the 
RADEC learning model. 

Changes in students' scientific literacy abilities can 
be from the pre-test and post-test results. We can see that 
of students who were processed using the Rasch model 
with a sufficient person category reliability value, 
namely a reliability value of 0.74 with a separation of 
1.71. In terms of item reliability value, the item is 0.71 
with a separation of 1.58. These data can show that the 
student respondents answering the questions posed by 
researchers are varied. So it can be seen in more detail in 
Figure 2. 

 

 
Figure 2. Person and item reliability value 

 

It can be seen that with sufficient item and person 
reliability values, it can be ascertained that the 
instruments used can be used to measure the pretest and 
posttest. The research was done experimentally in class 
and in control classes, where in the experimental class, 
students were given treatment with the RADEC learning 
model, while in the control class, students were given 
conventional learning models. Find out the increase in 
students' scientific literacy skills can be seen from the 
results of the pretest and posttest through stacking 
analysis using the Rasch model. 

The most widely recognized form of educational 
assessment is the test or examination. The test is a usual 
evaluation procedure performed by a teacher on the 
knowledge and skills of the students to know their 
performance by using certain instruments (Sumintono, 
2018). According to Ardiyanti (2017), Rasch pays 
attention to several aspects (Linacre, 2021). The 
researcher will make pre-learning questions that are 
only processed based on the score of the students' 
answers; then, the researcher will group the answers that 
are easy and difficult for the students to answer. While 
the results of the pretest and posttest answers were 
processed using the Rasch model, then the data results 
were processed in the form of Logit values (Logarithm 
odd units) which were carried out for each item. 
 
Table 5. Changes in Student Measurement Scores from 
the Results of the Pretest and Posttest of the Control 
Class 

Person 
Measurement 

Enhancement Category 
Pretest Posttes 

1 -0.92 -1.26 -0.34 Enough 
2 1.25 2.2 0.95 Very good 

3 -1.66 -0.6 1.06 Very good 
4 -0.33 1.67 1.98 Very good 
5 -1.66 -0.6 1.06 Very good 
6 0.89 2.2 1.31 Very good 
7 -0.02 -0.02 0 Enough 
8 1.67 -0.02 -1.69 Enough 

9 1.67 -0.02 -1.69 Enough 
10 0.57 0.89 0.32 Very good 
11 -0.92 1.25 2.17 Very good 
12 -0.92 2.2 3.12 Very good 
13 -0.31 -0.31 0 Enough 
14 -0.92 -0.92 0 Enough 

15 -0.92 3.02 3.94 Very good 
16 1.67 1.67 0 Enough 
17 -1.26 -0.31 0.95 Very good 
18 -0.92 0.57 1.49 Very good 

Mean:  0.812778 
SD: 0.11363 
Very good: 61% 
Fair: 39%s 
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According to Nuraeni et al. (2023), To find out 
changes in students' scientific literacy abilities can be 
seen from the changes in the measurements of students 
from the pretest and posttest results from the 
experimental class and the control class. Following are 
the results of students' scientific literacy abilities in the 
control class using conventional learning models when 
seen in the logit or measure results as shown in Table 5. 

Table 5 shows the control class used conventional 
learning models for homogeneous substances and 
heterogeneous substances for class V Elementary School. 
In the Logit value of students, it can be seen from the 
very good category, namely, 61% of students 
experienced an increase in the learning process, and in 
the moderate category, 39% of students did not 
experience an increase. In general, students in the 
control class experienced an increase in ability. Only 
constants or small values were obtained. Rusdi et al. 
(2020) explained that the increase in the control group 
was not very significant, and the increase in the control 
class was also a natural thing because it could be 
influenced by various factors such as the interests of 
students and the characteristics of students according to 
what was learned. 

 

 
Figure 3. Compile a graph of changes in literacy ability in the 

control class with the conventional model 
 

Figure 3 shows the number of small students who 
experienced changes in scientific literacy skills using 
conventional learning models. Changes in literacy skills 
can be seen to have increased very well in the number of 
students (2, 3, 4, 5, 6, 10, 11, 12, 15, 17, 18), students who 
experienced a significant increase in scientific literacy 
skills in the number of students (1, 7, 8, 9, 13, 14, 16). 
These changes stay the same because they use 
conventional learning models. These increases do not 
vary. Only students who are very good and sufficient 
can be seen that students who have experienced an 
increase in scientific literacy skills and students who 

have not experienced an increase in scientific literacy 
abilities in learning science. Standardized measurement 
of residual correlation value is to determine whether 
there are items that overlap (Yasin et al., 2018).  

As for the results of students' scientific literacy 
abilities in the experimental class if given treatment 
using the RADEC learning model, if seen in the logit or 
measure results in table 6. 
 
Table 6. Changes in Student Measurement Scores from 
Pretest and Posttest Results of Experimental Classes 

Person 
Measurement 

Enhancement Category 
Pretest Posttest 

1 0.9 3.02 2.12 Very good 
2 3.02 2.2 -0.82 Enough 
3 1.67 2.2 0.53 Very good 
4 -1.67 1.67 3.34 Very good 
5 1.67 2.2 0.53 Very good 
6 0.58 4.31 3.73 Very good 
7 -0.92 2.2 3.12 Very good 
8 -0.01 1.67 1.68 Very good 
9 1.67 -0.02 -1.69 Enough 
10 0.57 0.89 0.32 Very good 
11 -0.92 1.25 2.17 Very good 
12 -0.92 2.2 3.12 Very good 
13 -0.31 -0.31 0 Enough 
14 -0.92 -0.92 0 Enough 
15 -0.92 3.02 3.94 Very good 
16 1.67 1.67 0 Enough 
17 -1.26 -0.31 0.95 Very good 
18 -0.92 0.57 1.49 Very good 

19 -0.01 3.02 3.03 Very good 
20 0.28 3.02 2.74 Very good 
21 0.28 2.2 1.92 Very good 
22 0.28 3.02 2.74 Very good 
23 1.67 3.02 1.35 Very good 

Mean: 2.561739 
SD: 0.461591 
Very good: 87% 
Fair: 4%s 

 
Table 6 shows the experimental class used in the 

RADEC learning model for homogeneous and 
heterogeneous substances for class V Elementary School. 
In Logit, students are seen from a very good category, 
namely 87% of students experience an increase in the 
learning process with high standards, a good category of 
9% of students who experience an increase in the 
learning process with reasonable standards, and a 
moderate category of 4% of students do not experience 
an increase in the learning process. Changes in students' 
scientific literacy abilities have improved better due to 
using the RADEC model in the learning process. The 
RADEC model can develop students' scientific literacy 
skills because, with this.  

Based on the data in Figure 4, it can be seen that 
students who experience changes in scientific literacy 



Jurnal Penelitian Pendidikan IPA (JPPIPA) February 2024, Volume 10 Issue 2, 681-688 

 

686 

skills after participating in the learning process with the 
RADEC model can be seen that the changes experienced 
by students occur evenly in groups of students, low, 
medium, or high. Changes in scientific literacy skills 
have increased greatly in the number of students (1, 4, 6, 
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23) 
students who experienced a good increase in scientific 
literacy skills were seen in the number of students (3 and 
5), and students who experienced an increase in the 
moderate category occurred in the number of students 
(2). Model, students are taught to read, write, think 
critically, and be innovative and creative. The 
improvements experienced varied from very good, 
good, and sufficient categories. This is because the 
RADEC learning model is by the characteristics of 
students. According to Laliyo et al. (2022) find out the 
difference in scientific literacy skills is seen from the 
Mean (mean size of Scientific Literacy Ability) from the 
results of the pretest and posttest in the experimental 
class and control classes. The data obtained in this study 

were pretest and posttest results for Students in 
experimental and control classes. 

 

 
Figure 4. Compile a graph of changes in literacy ability in the 

experimental class with the RADEC model

 
Table 7. Measurement of the Average Scientific Literacy Ability 
Class Number of Items Mean (Mean Measure of Students’ Science Literacy Ability) 

Pre-test (Logit) Post-test (Logit) Difference in Pre-Posttest (Logit) 

Experiment (N=23) 16 0.35 2.91 2.56 
Control 16 -0.16 0.64 0.812 

Table 7 presents the results of the average ability 
measurement of changes in pre-posttest scientific 
literacy abilities between students in the experimental 
class and the control class. This data is processed based 
on the results of the person statistics test: Entry Order. 
Noted that: 

First, in the experimental class, the mean posttest 
item size (2.91 Logit) is greater than the pretest item 
mean size (0.35 Logit). Second, in the control class, the 
mean posttest item size (0.64 Logit) is greater than the 
pretest mean item size (-0.16 Logit). Third, the mean 
difference in pre-posttest items in the experimental class 
(2.56 Logit) is greater than the mean difference in pre-
posttest items in the control class (0.81 Logit). Fourth, 
there is a difference in the mean difference between the 
pre-posttest items in the experimental and control 
classes, indicating that students who are taught with the 
RADEC model make changes in scientific literacy skills 
compared to students who are taught conventionally. 
 

Conclusion  
 

Based on the research that has been carried out, it 
can be concluded that the RADEC model, which is 
applied to the material of homogeneous substances and 
heterogeneous substances, is seen as effective for the 
ability of scientific literacy to be implemented. The 
experimental class, stacking analysis results, provide 

information that it has increased and is grouped based 
on the increase in logit value into the very good category 
87%, 9% good, and 4% sufficient. In the control class, the 
logit value was very good, 61% and 39% sufficient. 
Based on research that has been conducted the 
difference between the two groups regarding logit 
values and standard deviations clearly indicate changes 
in students' scientific ability to learn about 
homogeneous and heterogeneous materials. So it can be 
concluded that the RADEC model, which is applied to 
the material of homogeneous substances and 
heterogeneous substances, is seen as effective for the 
ability of scientific literacy to be implemented. 
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