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Abstract  
This research aims to determine the influence of the Read, Answer, Discuss, Explain, and 
Create (RADEC) model on the chemical literacy abilities of class XI students at SMA Negeri 
7 Lhokseumawe through aspects of chemical literacy, namely aspects of context, 
knowledge, and competence. This research is Pre-Experimental Design research, carried 
out in the odd semester of the 2023/2024 academic year at SMA Negeri 7 Lhokseumawe. 
The subjects in this study consisted of 2 classes that took cross-interest chemistry lessons, 
namely classes XI-1 and XI-2, with 55 students. Sampling was carried out by purposive 
sampling. The data collection techniques and instruments used in this research were essay 
questions in the form of stories or literacy, totaling nine questions about reaction rate. The 
research results show that the t-test data on students' chemical literacy test learning 
outcomes has a sig. value. (2-tailed) 0.000 < 0.05, so H0 is rejected, and Ha is accepted. 
The conclusion is that the RADEC learning model influences the scientific literacy abilities 
of class XI students at SMAN 7 Lhokseumawe on the reaction rate material. The average 
value of the students' chemical literacy aspects is that the average value of the context 
aspect in the experimental class is 79.01, the knowledge aspect is 87.65, and the 
competency aspect is 60.49. The average value of the context aspect in the control class is 
69.04, the knowledge aspect is 35.11, and the competency aspect is 45.83. The influence 
of chemical literacy abilities can be seen from the average value of students who use the 
RADEC learning model 76, with the good criterion being higher than students who use the 
conventional learning model, which is 50 with sufficient criteria. 
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INTRODUCTION 
Science literacy is a person's ability to apply 

scientific concepts in life; literacy is not only reading 
and writing but also includes thinking skills that make 
them empowered in learning [1]. Science literacy skills 
for students are needed because the literature in the 
field of science education also shows that science 
literacy is increasingly accepted and valued by 
educators as a student learning outcome [2]  

The results of the Program for International 
Student Assessment (PISA) 2018 show that the science 
literacy of Indonesian students is still ranked 73 with a 
score of 371, and the average science literacy ability of 
OECD countries is 487 out of 78 countries that follow it.  
[3]. Based on the realization that the education system 
in Indonesia continues to be transformed to adapt to 
global developments, especially in chemistry learning 
(Sari et al., 2022). One of the problems faced by the 
world of education today is the weak learning process 
[5].  

The learning process in class focuses on students' 
ability to remember information, but students' capacity 
is constantly used to remember and collect various 
information without having to relate it to everyday life 
[6]. The learning methods taught are less diverse and 
rely more on memorization.[5] so some students cannot 

connect what they learn with how to apply that 
knowledge to solve problems in different situations and 
connect it to everyday life [6]. 

Likewise, with students' basic education, where 
teachers must teach this learning through creative and 
innovative learning models [8]. The learning model that 
teaches students to appear more active in learning is 
the Read, Answer, Discuss, Explain, and Create 
(RADEC) learning model. [9]The RADEC learning model 
is used by teachers whose syntax and context follow the 
current curriculum. [10]. This impacts students' lack of 
understanding of chemistry learning and lack of interest 
in the methods taught by the teacher. Some of them 
focus on their activities and talk with their peers. 

Chemistry lessons are considered difficult to 
understand [11]; students think that learning chemistry 
only discusses formulas and calculations. However, in 
chemistry, many concepts are learned that are closely 
related to everyday life, so to learn chemistry, students 
need to learn optimally [12]. Based on the background 
of this problem, it is necessary to conduct further 
research on the effect of the Read, Answer, Discuss, 
Explain, and Create (RADEC) learning model on 
students' chemical literacy skills. 
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METHOD 
Type of Research  

This research type involves pre-experimental 
design, a research model that researchers use to control 
the cellular variables that affect the course of the 
experiment. (Sulgiyono, 2013)[13]. In this design, there 
were two experimental groups: one group was applied 
as an experiment class using the RADEC learning 
model, and one group was applied as a control class 
using the conventional learning model. 

 
Figure 1. Relationship between X and Y Variables 
 
Where, 
X = RADEC learning model 
Y = Chemical literacy 
 
Table 1. Intact-Group Comparison 

Group Treatment Chemical Literacy 
Result / Post-test 

Experiment X O1 

Control - O2 

 
Where, 
X = Learning using the RADEC model 
O1 = Post-test score of experimental class 
O2 = Post-test value of control class 
 

This research was conducted in the odd semester 
of the 2023/2024 academic year on students of class XI 
who were cross-interested in Chemistry at SMAN 7 
Lhokseumawe, Jl. Rancong Batuphat Timur, Kelc. 
Muara Satu, Lhokseumawe City Prov. Aceh. 
 
Research Subjects and Samples 

The subjects to be studied in this research are 55 
students of Class XI cross-interest SMAN 7 
Lhokseumawe. The sample for this study was taken 
from two classes: XI-2 (27 people), an experimental 
class using the RADEC learning model, and XI-1 (28 
people), a control class using the conventional learning 
model, which teachers always teach students. The 
sample selection was done by purposive sampling, 
which is the determination of samples based on certain 
considerations by looking at the average value of 
students. 

 
Data Collection Techniques and Instruments 

Data collection techniques and instruments used 
in this study are essay questions in the form of stories or 
literacy, totaling nine questions about the reaction rate. 
This test serves to measure the chemical literacy skills 
possessed by students. The formula for calculating the 
percentage value is as follows: 

 

Student score = 
Score obtained

Maximum Score 
 × 100% 

Table 2. Classification of Student Science Literacy 
Index 

Index range (%) Description 

81-100 Excellent 
61-80 Good 
41-60 Fairly good 
21-40 Poor 
0-20 Extremely Poor 

(Diniarti et al., 2015) 
 
Data Analysis Technique 

Data analysis was carried out to test the research 
hypothesis. The first analysis was carried out on the 
question instrument. The question of chemical literacy 
before use was carried out with expert material 
validation by expert lecturers and continued with a 
validity, reliability, difficulty, and differentiation test. 

After the instrument validity test, the question was 
carried out with a normality and homogeneity test using 
SPSS version 21. The final stage used hypothesis testing 
with an independent sample T-test. This test is used to 
determine the effect of the RADEC learning model on 
students' chemical literacy skills. The provisions of this 
test are if the value of Sig. (2-tailed) > 0.05, then H0 is 
accepted, and Ha is rejected (The RADEC learning 
model does not affect students' chemical literacy skills). 
If the value of Sig. (2-tailed) < 0.05, H0 is rejected, and 
Ha is accepted (RADEC learning model affects 
students' chemical literacy skills). 
 
RESULTS AND DISCUSSION 
Analysis Prerequisite Testing 

Before conducting statistical analyses, it is crucial 
to evaluate the normality and homogeneity of the data 
as key prerequisites. Normality ensures that the data 
follows a Gaussian distribution, which is a fundamental 
assumption for parametric tests such as ANOVA or t-
tests, enabling accurate and reliable inferences. 
Homogeneity, or the equality of variances across 
groups, is equally essential to ensure unbiased 
comparisons and valid test results. Tests like the 
Shapiro-Wilk test and visual tools such as histograms 
are commonly used to assess normality, while Levene’s 
test is frequently applied to evaluate homogeneity. 
When these assumptions are violated, alternative 
approaches, such as data transformations or non-
parametric tests, may be required to ensure the 
robustness and validity of the analysis. 
 
Normality Test 

Data normality testing is used to determine 
whether the data is normally distributed or not, 
researchers use the Shapiro-Wilk test method. The data 
from the normality test can be seen in Table 3. 

 
Table 3. Normality Test Results 

Class Shapiro-Wilk 

Statistic Df Sig. 

Experiment 0.944 27 0.154 

Control 0.944 28 0.139 
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Based on the data results in table 3, the 
significance value of the experimental class is 0.154 and 
the control class is 0.139 so it can be concluded that the 
data is normally distributed. 
 
Homogeneity Test 

The homogeneity test is carried out to determine 
whether the data has the same or homogeneous 
variance and is calculated using the Levene test. With 
the provisions, if the sig value> 0.05, then the data 
varies equally or homogeneously; if the sig value <0.05, 
then the data does not vary equally or homogeneously. 
Data from the homogeneity test results can be seen in 
the following table: 
 
Table 4. Homogeneity Test Results 

Homogeneity test 

Levene Statistic df1 df2 Sig. 
0.099 1 53 0.755 

 
Based on the data in Table 4, which shows that the 

homogeneity test of the post-test scores of the 
experimental and control classes, with the value 
obtained of 0.755, can be concluded that the two 
classes have the same variant or homogeneity. 

 
Hypothesis Testing 

The results of the hypothesis testing for the 
chemical literacy post-test were analyzed using an 
independent sample t-test, as detailed in Table 5.  

  
Table 5. Independent sample t-test of student post-test 
score 

 Sig. (2-tailed) Mean Difference 

Student Chemical 
Literacy Score 

0.000 25.775 

 
Based on the t-test results for students' chemical 

literacy skills, the significance (2-tailed) value is 0.000. 
Since this value is less than the threshold of 0.05 (0.000 
< 0.05), the null hypothesis (H₀) is rejected, and the 
alternative hypothesis (Hₐ) is accepted. This indicates 
that the RADEC learning model significantly influences 
the chemical literacy skills of Grade XI students at 
SMAN 7 Lhokseumawe, specifically regarding Reaction 
Rates. 

 
Student Chemical Literacy Test Results 

The data analyzed in this study was derived from 
the post-test scores of students in both experimental 
and control classes. These scores were used to evaluate 
the effectiveness of the intervention in enhancing 
students' chemical literacy. The experimental class 
received the intervention, while the control class 
followed the standard instructional approach. 

 
The test results provide insight into the student's 

understanding of key chemical concepts, ability to 
apply this knowledge to real-world scenarios, and 
critical thinking skills in chemistry. Comparing the post-

test scores allows assessing the impact of the teaching 
strategies implemented in the experimental class. 
Additionally, statistical analyses were performed to 
determine the significance of differences between the 
two groups, providing evidence of the intervention's 
effectiveness. 

 
Table 6. Mean Value of Chemical Literacy Test 

Class Mean value Description 

Experiment 76 Good 
Control 50 Fairly good 

 
Based on Table 6 above, it is obtained that the 

average value of the chemical literacy test of 
experimental class students is 76 with Good criteria 
using the RADEC learning model. The average value of 
the chemical literacy test of control class students is 50 
with sufficient criteria using the Conventional learning 
model. The RADEC model positively impacts student 
learning related to literacy, where the first step in this 
model is reading. This can also be seen in the following 
diagram: 

 
Figure 2. The score of Chemical Literacy achieved by 
both the control class and the experimental class 
  

Based on the average score of students in the 
diagram above, there are 3 aspects of chemical literacy 
measured, namely aspects of context, knowledge and 
competence. 3 items are aspects of context and 
question numbers 1, 7, and 8. There are 3 items of 
knowledge aspects and question numbers 3, 5 and 6. 
There are 3 items of competency aspects and question 
numbers 2, 4 and 9. The percentage of the average 
value of chemical literacy aspects measured can be 
seen in Figure 3. 

 
Figure 3. Average score of chemical literacy aspects 
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Based on Figure 3 above, the average value of 
students' chemical literacy aspects, the experimental 
class had an average value of context aspects of 79.01, 
knowledge aspects of 87.65, and competency aspects 
of 60.49. The average value of context aspects in the 
control class was 69.04, knowledge aspects 35.11, and 
competency aspects 45.83. It can be concluded that the 
average value of the chemical literacy aspects of 
experimental class students is higher than the average 
value of the chemical literacy aspects of control class 
students. 

Based on the average value of the context aspect 
of the experimental class is higher than that of the 
control class, students in the experimental class have 
been able to apply their knowledge in reaction rate 
material related to daily life through reading activities 
before starting learning. Only some students in the 
control class can apply their knowledge. The role of the 
teacher himself is to connect the content learned with 
the real life of students, but the reality obtained by the 
teacher is that not all children will be able to connect 
what they get and understand. (Pelrmatasari & Fitriza, 
2019).  

In terms of self-knowledge, the experimental class 
was higher than the control class. Based on existing 
data and classroom conditions, many students are less 
active when the teacher explains, busy talking to friends 
and thinking more about what they will do when they 
get home from school. This affects student learning 
outcomes, and students' ability to describe the 
investigation design is still low. Based on research 
conducted by (Zahara elt al., 2022) The low ability of 
students is due to the fact that to compile scientific 
inculcation, it is suitable to use the practicum method 
or students have learned and done experiments 
before. The ability of students' chemical literacy in the 
aspect of competence itself is the lowest, where it 
includes the ability of students to recognize questions 
that allow for scientific investigation based on 
conditional situations, the ability to search for 
information and recognize scientific investigations [2]. 
This means that in this aspect itself, the ability of 
students obtained by the teacher is very low, so in the 
future, it can be improved again, as stated by 
(Pelrmatasari & Fitriza, 2019). 

There are five stages of learning in the RADEC 
Model that make students more active because 
students become the center of learning. In stage I 
(Read), students are encouraged to seek information 
from various sources, including textbooks, the Internet, 
etc. Students can stimulate their skills regarding new 
knowledge obtained through reading activities related 
to reaction rate material at this stage. Teachers play a 
role in learning students' reading literacy and succeed 
in increasing students' interest in reading by asking 
students to answer the teacher's questions before 
learning [15]. In stage II (Answer) students are trained 
to use their own reading comprehension skills to 
answer pre-learning questions based on the 

information they have read previously. This stage 
increases students' independence in answering pre-
learning questions. Therefore, each student makes 
his/her own effort in answering the questions posed 
before learning. In this way, the teacher plays an active 
role in determining students' understanding of the 
material discussed based on information obtained 
through reading activities (Pohan elt al., 2020). Stage III 
(Discuss) discussion groups are formed according to 
the teacher's instructions and serve as a place for 
students to exchange information and discuss pre-
learning questions and questions listed on student 
worksheets. 

Teachers play a role in encouraging students to 
think critically and express opinions and instilling the 
mental courage to do so. (Sholihah & Amaliyah, 2022). 
So, collaboration between students who do not 
understand the material and training collaboration 
between students in their groups so that all group 
members can understand the questions given by the 
teacher. Stage IV (Explain), after group discussion, 
students present the results of their discussion to other 
groups. At this stage, students' oral communication 
skills increase, the teacher also plays an active role in 
helping students convey material and correcting if 
there is a wrong understanding of concepts in students. 
(Rambel elt al., 2023)In Stage V (Create), students from 
other groups generate new ideas by asking questions 
about the discussion and then ask the group that 
presents the results questions. Students who present 
the material then answer questions to create good 
communication that will continue continuously. [19]. At 
this stage, students can conclude the material they have 
learned. 

All students get an interesting learning 
experience. They can analyze a problem in everyday life 
based on the literacy questions that have been 
answered. This is evidenced by a narrative about 
cooking meat with papaya. This question allows 
students to analyze and understand the concept of 
reaction rate. Research conducted by (Pultri & 
Zullfadelwina, 2023) showed that students' science 
literacy skills improved by using the RADEC learning 
model. This RADEC learning model involves all 
students actively, not just one or two students who excel 
in the learning process (Nulrpratiwi elt al., 2023) 
Originally, students had the same opportunity as other 
students. Students also had the opportunity to try to 
provide answers given by the teacher and create simple 
practicums with materials from everyday life. 
 

CONCLUSION 
Based on the results of the study, it can be 

concluded that the average value of chemical literacy 
aspects of students is an average value of context 
aspects in the experimental class 79.01, knowledge 
aspects 87.65, and competency aspects 60.49. The 
average value of context aspects in the control class 
was 69.04, knowledge aspects 35.11, and competency 
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aspects 45.83. Students' chemical literacy skills, with 
the average value of the experimental class, obtained 
76 in the Good category, and the average value of the 
control class obtained 50 in the Fair category. The 
significance value of 0.000 <0.05 supports this 
conclusion, meaning Ha is accepted, and H0 is rejected. 
Based on these findings, the RADEC learning model 
affects students' chemical literacy skills. 
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