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Abstract 

The low learning outcomes and problem-solving abilities of students in Palu City are the 

driving force for finding a student-centered learning model that can improve the problem-

solving abilities of high school students in Palu City. This research method is a quasi-

experimental design with an intact group comparison design consisting of two groups, namely 

the experimental class with the RADEC Model learning treatment with a differentiated 

learning strategy and the control class with direct learning models. The study population was 

3656 students, while the sample was 186 students in the experimental class and 186 students 

in the control class. The researcher selected the sample by purposive random sampling 

technique. The instruments used were problem-solving ability tests and learning style 

questionnaires. Data were analyzed using t-test statistics and two-way ANOVA. The results 

showed that the RADEC learning model with a differentiated learning strategy had a greater 

impact when compared to the direct instruction model on the mathematical problem-solving 

abilities of high school students in Palu City, with a significance value of p = 0.000. The 

average score of problem-solving ability of students who follow the RADEC learning model 

is 79.63. While the average score of problem solving of students who follow the direct 

instruction model is 50.72 that the difference in the impact of the learning model is 28.91. The 

RADEC learning model does not have a different impact on the mathematical problem-

solving ability of high school students in Palu city based on learning styles, so that teachers 

can implement it in classes that have heterogeneous students in terms of learning styles. 
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Introduction 

The quality of learning has not been following expectations. The evaluation results show that 

students' mathematical abilities are still relatively low. This is caused by learning that is still 

dominated by teachers, such as the use of direct learning models. The measure of students' 

low mathematical abilities can be seen in the PISA results, which show that Indonesian 

students' mathematical abilities are fluctuating. The lowest average score was obtained in 

PISA 2003, which was 360. The highest average score was achieved in PISA 2006, 391 

points (Nabilah et al., 2024). In PISA 2018, Indonesian students obtained an average score of 

379 (Wuryanto & Abduh, 2022) student learning outcomes in mathematics subjects in schools 

are still low (Ardilla et al., 2023; Trisna Yanti et al., 2020). The mean mathematics learning 

outcomes of Islamic junior high school students in Palu City are 54.71 out of an ideal score of 

100. The mean mathematical reasoning ability of public high school students in Palu City is 

39.64, and 85.5% have low reasoning ability (Inayah, 2016). 

The difficulties experienced by students in solving mathematical problems include the 

lack of understanding of students when reading texts, resulting in errors in solving 

mathematical problems (Restiani et al., 2023). Students who have high and moderate 

mathematical disposition abilities cannot understand questions or problems and do not 

recheck the answers, while students who have low mathematical disposition abilities cannot 

fulfill all indicators of Polya's problem-solving ability model (Dinia et al., 2019). 

The use of learning models, methods, and strategies by teachers are some of the factors 

that influence student learning outcomes (Sartika et al., 2018) or mathematical problem-

solving abilities (Mayasari et al., 2021). Learning models that do not provide many learning 

activities for students will have less impact on learning outcomes, but on the contrary, 

learning models that provide students with ample opportunities to carry out learning activities 

will have a major impact on learning outcomes. One of the learning models that provides 

students with ample learning opportunities is the Read, Answer, Discussion, Explain, and 

Create learning model which is then abbreviated as the RADEC learning model.  

Wahyu Sopandi introduced the RADEC learning model at an international conference 

in Kuala Lumpur, Malaysia in 2017. The RADEC learning model can improve the quality of 

the process and learning outcomes of students (Chairunnisa & Sukardi, 2022). The RADEC 

learning model can develop students' knowledge, attitudes, and skills in the 21st century (W 

Sopandi, 2019). The RADEC learning model was developed according to the characteristics 

of students in Indonesia (W Sopandi & Handayani, 2019). So the RADEC learning model can 

be an option in efforts to improve learning outcomes such as students' problem-solving skills, 

communication skills, or critical and creative thinking skills.  

In addition to the use of learning models, curriculum changes are also an effort by the 

government to improve the quality of education (Barlian et al., 2022; Tampubolon et al., 

2022). The implementation of the Merdeka Curriculum, starting in 2022, aims to catch up 

with Indonesian students in terms of literacy and numeracy skills, and students will have the 

skills to live in the 21st century. The learning applied to the Merdeka Curriculum is 

differentiated learning. 
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Differentiated learning is a process of teaching and learning activities that pay attention 

to students based on their abilities, what students like/are interested in learning, and meet the 

characteristics of students in carrying out the learning process (Purnawanto, 2023). Because it 

is undeniable that in a class, there are individuals who have diverse abilities. Some have high, 

medium, and low academic abilities. Some have an auditory, visual, or kinesthetic learning 

style, and some have an interest to learn in nature, or some students like to learn in the 

classroom (Wiwin, 2021). 

Given the importance of mathematical problem-solving skills in mathematics learning 

in schools, appropriate models, methods, or strategies are needed that can be used to develop 

students' abilities in classroom learning (Firmansyah et al., 2020). Teachers must have diverse 

knowledge and references about models, methods, and strategies that can be chosen to 

develop students' problem-solving abilities (Madusila & Rosidi, 2024). 

Teachers must be able to provide stimulus or facilitate student learning based on their 

abilities and learning styles. Because each individual has different characteristics and different 

initial abilities in participating in learning. Ki Hajar Dewantara's philosophy states that 

"children live and grow according to their own nature, educators can only care for and guide 

the growth of that nature" (Lean A.R. & Darmawan, 2023). This is also what drives the 

implementation of differentiated learning in the Merdeka Curriculum, which has been 

implemented since 2022 (Sartini & Mulyono, 2022). 

To be able to implement differentiated learning, a learning model is needed as a 

structured platform or framework in realizing the learning objectives to be achieved. The 

learning model that can be applied is the RADEC Model. According to (Pohan & Abidin, 

2020) the RADEC learning model can be used as a learning solution for education in 

Indonesia. 

The RADEC learning model through its syntax (Read-Answer-Discussion-Explain-

Create) can be combined with differentiated learning strategies. In the Read phase, students 

can be facilitated with teaching materials that follow auditory, visual, and kinesthetic learning 

styles. While in the Discussion phase, students can be given the responsibility to discuss 

learning materials according to their abilities, not forcing students to work on/discuss learning 

materials that exceed their abilities (Widodo et al., 2024). 

The RADEC learning model with differentiated learning strategies can develop aspects 

of 21st century skills, namely critical thinking, creativity, and problem-solving skills can be 

developed through reading (Read) and discussion (Discussion) activities. Communication 

skills are developed through discussion activities (Discussion) and presentations (Explain). 

Collaboration skills can be developed through discussion activities (Discussion) and creation 

(Create) (Pratama et al., 2019).  

Based on the description in the background, the formulation of the problem in this study 

is whether there is a significant impact of the RADEC learning model with differentiated 

learning strategies on the mathematical problem-solving abilities of high school students in 

Palu City. 
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Methods 

The research conducted is an experimental research type with an intact group comparison 

design. This study involved two sample groups, namely the experimental group and the 

control group. The experimental group used the RADEC learning model with a differentiated 

learning strategy, while the control group was taught using the direct instruction model. At the 

end of the learning, students in both groups were given a final mathematical problem-solving 

ability test. 

The RADEC learning model variable with a differentiated learning strategy is a learning 

model with syntax that starts from reading (Read), answering (Answer), discussing 

(Discussion), presenting/presenting discussion results (Explain), and ending with creating 

(Create). The direct instruction model variable is a learning model with syntax that starts from 

the presentation of information by the teacher, exercises, and ends with evaluation.  

The mathematical problem-solving ability variable is the ability of students to solve 

mathematical problems using Polya's steps (Leonisa & Soebagyo, 2022).The learning style 

variable is students' preferred and habitual way of learning. Learning styles in this study are 

grouped into 3, namely auditory learning styles, visual learning styles, and kinesthetic 

learning styles. Determination of students' learning styles using a questionnaire instrument 

(Sugianto, 2021).  

The population of this study was all grade X SMA students in Palu City registered in 

DAPODIK in 2023, consisting of public and private SMA students. There are 11 public SMA 

schools in Palu City and 18 private SMA schools. The number of grade X SMA students in 

Palu City is 3656, who are spread into 126 study groups. A research sample of 372 was taken 

from the population. The samples were taken from 3 schools, namely SMA Negeri 4 Palu, 

SMA Model Terpadu Madani Palu, and SMA Al-Azhar Palu. Researchers selected samples 

using purposive random sampling techniques because the students being taught had to follow 

the Merdeka curriculum material and had heterogeneous learning styles in each class. 

The data in this study are quantitative, namely: 1) data on students' problem-solving 

abilities collected using test instruments, and 2) data on students' learning styles collected 

using learning style questionnaires. The data were analyzed using descriptive statistical 

analysis techniques and inferential statistics. The descriptive statistics used are mean, 

maximum value, minimum value, median, and standard deviation. Meanwhile, the inferential 

statistics used are t-statistics and two-way ANOVA, and a prerequisite test analysis, namely, a 

data normality test and a data homogeneity test (Sugiyono, 2019). 

Results and Discussion 

The results of descriptive statistical analysis of problem-solving ability data for the 

experimental class and control class can be seen in Table 1. 

Table 1. Descriptive Statistics of Problem-Solving Ability Data  

for the Experimental Class and Control Class 

Statistics Experimental Class Control Class 

Number of data  186 186 
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Minimum Score  44 14 

Maximum Score  100 96 

Mean 79,63 50,72 

Standard Deviation  11,623 20,183 

 
Based on Table 1, the Maximum score of students in the experimental class was 100, 

while in the control class, it was 96. The minimum score of students in the experimental class 

was 44, while in the control class, it was 14. The mean score of students in the experimental 

class was 79.82, while the mean score of students in the control class was 50.72.  

The next analysis is the normality test (Vicy et al., 2024) and its homogeneity (Sabri et 

al., 2022). The results of the calculation of the normality test of the problem-solving ability 

data of students taught using the RADEC learning model and the direct instruction model are 

presented in Table 2. 

 

Table 2. Normality Test of Problem-solving Ability Data  

for Experimental and Control Classes 

Learning Model Number of 

data 

Kolmogorov-Smirnov Test 

Statistics Df Sig. 

RADEC  

(Eksperiment class) 

186 0,064 186 0,062 

Direct Instruction 

(Control class) 

186 0,061 186 0,091 

 
Based on Table 2, it can be seen that in the sig. column, the significance of the RADEC 

learning model (experimental class) is 0.062 and the significance of the direct instruction 

model is 0.091. These values are greater than  = 0.05 which means that the data is normally 

distributed.  

 Furthermore, the data homogeneity test was carried out to test the two groups of data, 

namely the experimental class and the control class, had the same variance. Testing using the 

Levene Test with the help of the SPSS 24 application obtained results such as Table 3. 

 

Table 3. Homogeneity Test of Students' Problem-Solving  

Variables Based  Levene’s 

Statistic 

Df1 Df2 Sig. 

Problem-solving Mean 0,879 1 370 0,563 

Based on Table 3, the obtained sig value = 0.563 > 0.05. The significance value is 

greater than  = 0,05 so it is concluded that the two groups of data are homogeneous. The 

results of the prerequisite test, namely the normality and homogeneity tests, all provide 

conclusions to carry out the research hypothesis test, then further hypothesis testing is carried 

out. The statistic used is the t-test whose results are shown in Table 4.  

 

Table 4.  Research Hypothesis Test Based on Problem-Solving Ability 

Assumption t Df Sig. (two-sided) 

Variances are equal 16,246 370 0,000 
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Based on Table 4, it can be seen that the results of the t-statistic calculation obtained are 

16.246. If  = 0,05 and Df = 370, then ttable = 1.645 is obtained. When comparing the t value 

= 16.246 and the ttable value, it appears that t > ttable, so the H0 hypothesis is rejected, or H1 

is accepted. When viewed, the sig value = 0.000 is smaller than 0.05, this also provides 

information that the H0 hypothesis is rejected. This means that there is a significant impact of 

the RADEC learning model with differentiated learning strategies on the mathematical 

problem-solving abilities of high school students in Palu City. The RADEC Learning Model 

can improve student learning outcomes (Nugraha & Prabawanto, 2021). The RADEC 

learning model, when combined with different learning strategies, significantly improves 

students' mathematical problem-solving abilities. Research shows that the RADEC model 

fosters a more engaging and effective learning environment, leading to better learning 

outcomes (Widodo et al., 2024). 

The analysis of problem-solving abilities is then based on students' learning styles. 

Students are grouped into 3 learning style groups, namely auditory learning styles, kinesthetic 

learning styles, and visual learning styles. The results of the descriptive statistical analysis of 

students' problem-solving ability data based on learning styles can be seen in Table 5. 

 

Table 5. Results of Descriptive Statistical Analysis of Problem-Solving Ability Data  

for Experimental Classes and Control Classes Based on Learning Styles 

Statistics Experiment Class Control Class 

Auditorial Kinesthetic Visual Auditorial Kinesthetic Visual 

Number of data 62 62 62 62 62 62 

Minimum Score 54 44 52 14 20 18 

Maximum Score 100 100 100 96 94 92 

Mean 79,97 78,52 78,52 50,77 49,81 51,58 

Standard deviation 12,537 12,706 13,917 20,445 19,924 20,465 

 

Based on Table 5, it appears that the mean score of students in the experimental class 

with an auditory learning style is 79.97. This mean is greater than the mean score of students 

in the control class with an auditory learning style which is only 50.77. The same thing also 

happened to students with a kinesthetic learning style. In the experimental class, it was 78.52 

while in the control class, it was 49.81. For students with a visual learning style in the 

experimental class, it was 78.52 while in the control class, it was 51.58. This fact shows that 

the impact of the RADEC learning model with a differentiated learning strategy is higher than 

the impact of the direct instruction model on the mathematical problem-solving abilities of 

high school students in Palu City. 

Furthermore, the research hypothesis test was carried out "there is a significant impact 

of the RADEC learning model with a differentiated learning strategy in terms of students' 

learning styles on the mathematical problem-solving abilities of high school students in Palu 

City". 

The statistics used to test the hypothesis are the Two-Way ANOVA test. The 

calculation results using the help of the SPSS version 25 application are stated in Table 6. 
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Table 6. Results of ANOVA Test of Students' Problem-Solving Ability  

Reviewed from Learning Style 

Source 
The sum of 

Squares Kuadrat 
Df Mean Square F Sig 

Learning Model 23712,097 1 23712.097 211,523 0,000 

Learning Style 399,376 2 199,688 1,781 0,170 

Learning 

Style*Learning Model 

 

41,097 

 

2 

 

20,548 

 

0,183 

 

0,833 

 
Based on Table 6, it can be seen that the significance in the row "Learning Style" is 

0.170. This value is greater than 0.05 so the hypothesis H0 is accepted or H1 is rejected. This 

condition indicates that there is no significant impact of the learning model in terms of 

students' learning styles on the mathematical problem-solving abilities of high school students 

in Palu City. In another row, namely in the row "Learning Model", the significance obtained 

is 0.000, which means that there is a difference in the impact of the two learning models 

without looking at the student's learning styles. 

Because there was no interaction between the learning model and the learning style of 

students, the RADEC learning model can be more flexibly applied by teachers in the 

classroom. Teachers can use various types of teaching materials at the reading stage, then 

students can implement the understanding from the results of reading the teaching materials at 

the discussion and create stages (Maulana et al., 2022). The RADEC learning model (Read, 

Answer, Discussion, Explain, Create) does not specialize in one learning style, but focuses 

more on a structured and holistic learning process (Sopandi et al., 2021). The RADEC 

learning model is designed to improve understanding and thinking skills through five steps, 

namely: reading (Reading), answering questions (Answer), discussion (Discussion), 

explaining (Explain), and creating (Create) (Rahayu et al., 2021). 

The RADEC Learning Model is not explicitly aimed at a particular learning style 

(Pratama et al., 2019). This learning model can be applied with flexibility to meet the various 

learning styles of students. For example, in the reading step (Read), teachers can adjust to the 

learning style of students. In this study, researchers provided learning resources in the form of 

textbook reading materials, learning videos, and interactive media applications plip PDF. 

Visual learning style students are given textbooks that are dominated by images, graphs, and 

charts. Auditory learning style students learn by listening to learning videos. Kinesthetic 

learning style students learn by opening interactive media applications plip PDF. 

 

Conclusion 

Based on the results of the research and discussion, it is concluded that the RADEC learning 

model with a differentiated learning strategy has a greater impact when compared to the direct 

instruction model on the mathematical problem-solving abilities of high school students in 

Palu City. The average score of the problem-solving abilities of students who follow the 
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RADEC learning model is 79.63. The average score of problem-solving of students who 

follow the direct instruction model is 50.72. The RADEC learning model does not have a 

different impact on the mathematical problem-solving abilities of high school students in Palu 

City based on learning styles. 
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