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The aim of this research is to know the effect of cognitive conflict 

learning model in comparison with conventional learning model toward 

mathematical critical thinking skill in terms of cognitive styles. The 

research is conducted in three junior high schools in Bukittinggi by 

limiting only two classes for each school. The classes are divided into 

control and experimental class. This research uses quasi experiment 

with non-equivalent control posttest only group design. Hypotheses 

tests for this research are Mann-Whitney U test and T test. Based on the 

data analysis results, students' critical thinking skills that implemented 

the cognitive conflict learning model is better than conventional 

teaching. 
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Introduction:- 
Mathematics is one of the main subjects in Indonesia National Exam where the students are expected to master it 

well. In order to achieve it, students need thinking abilities. There are 4 levels of thinking abilities. They are recall 

thinking, basic thinking, critical thinking and creative thinking. [1].  

 

The high level of thinking is expected to be applied in as early as possible. So that, in the future, students are able to 

express their critical ideas. Critical thinking is also an essential skill in daily life aspects. Not only the students must 

possess critical thinking skills but also the teachers are mandatory to master it which regulated in national education 

laws.  

 

In fact, the implementation of mathematics teaching and learning process in schools has not achieved the goal 

standard. The teaching and learning process does not engage the students in active learning, low comprehension and 

passive learners. Most of the students do not fully understand nor comprehend the lesson.   

 

The research result, conducted by Mutia, states that the students got score in critical thinking ability in quadratic 

equation. Only 4 out of 28 students met the standard score. It means that 86% majority are failed. Which lead to the 

first conclusion, the grade VIII students' critical thinking ability are poor. 

 

They should start with creating and explaining the mathematics model in the given questions. For example, The 

price of one eraser is equal to x  and the price of one sharperner is equal  to y . Then, the students can proceed to 

mathematics model related to the math problem above. The students are not able to interpret the daily problem into 

mathematics problem nor fulfill one of the critical thinking skills, analyzing.   
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The teaching and learning process in classroom is not able to create room for the students to develop themselves in 

critical thinking process. Most of them cannot understand simple math word problems which will be connected to 

concepts comprehension. The low critical thinking skill can be seen from solved problem and students' participation 

in teaching and learning process. 

 

The variety of critical thinking skill and students' participation found in this case is caused by several factors 

involving students, teachers, classroom atmosphere, teaching tools and media. The prominent factors in low critical 

thinking skill and students' cognitive process in learning mathematics are 1) the teaching and learning process is 

teacher-centered. Teachers are too dominant in taking control all classroom activities. So, the students will rely on 

teachers provided information and become passive learners. 2) Low comprehension and study quality toward 

mathematics, it makes the students uninterested which lead to students' low critical thinking skill. 3) Tools and 

media are not provided for all the students. 4) The subject itself and math concepts are considered as difficult lesson. 

 

Based on those facts discussed above, the writer concludes that the main problem why students have low critical 

thinking skill and poor class participation are the teachers and students themselves. For the students, the inner 

conflicts are low motivation, interest, will, and awareness to study. The outer are learning environment, family and 

friends. On the other hand, teachers need to find and implement the proper teaching strategy and learning model that 

help the students to understand the lesson easily.  

 

Thus, teachers play important role in encouraging an active teaching and learning process where it’s focused on 

student-centered. To improve the current teaching and learning process, teachers should find the appropriate 

learning model for each material, make innovative learning strategy and draw students' attention. Therefore, teachers 

need to find a learning model which changes the current process from teacher-centered approach to student-

centered. One of the suggested innovative learning strategies for increasing students' participation in classroom is 

cognitive conflict learning model. 

 

Cognitive conflict based learning model is designed and developed from a problem-based learning model proposed 

by [5] as a basic model, and combined with cognitive conflict strategy. The combination between these problem-

based learning models is expected to overcome the students' problem in understanding the concepts by involving the 

process of deep thinking or high-level thinking. 

 

In improving critical thinking skill, it is widely known that there are several important elements. Each student has a 

different method in solving problem and various learning style [6]. Each student will choose the favorable way in 

processing and organizing information in response to their learning environment. 

 

In cognitive style, there are different ways to see, recognize, and organize information. One of the variables in 

learning conditions in the classroom that need to be considered by the teacher is cognitive style Joyce [7]. Cognitive 

style is needed to design or modify learning material, learning goals, and learning methods. 

 

Cognitive style is part of the learning style. Cognitive style is part of the learning style that describes the habit of 

behaving that is relatively fixed in a person in receiving, thinking, solving problems, and in storing information  

 

Cognitive style is a process or controlled action that arises in students in determining students' conscious activities in 

organizing, managing, receiving, and sharing the information and also determining students' behavior.  

 

Thus, cognitive style can be said as a way for students to capture process and execute the information in a consistent 

action or behavior in teaching and learning process.  

 

Cognitive style can be distinguished into two: the field dependent (FD) and field independent (FI). Each of these 

cognitive styles also has its own characteristics that differentiate them [10]. Individual in FD is a type of individual 

who thinks globally and tends to be passive, on the other hand, individual in FI is a type of person who understands 

and processes information analytically [11]. The character of students and problem-solving in processing 

information based on this cognitive style will be different for each student. 

 

The dimension of cognitive style that specifically needs to be considered in learning, especially mathematics 

learning, is cognitive area which classified into different learning field. They are dependent and independent 
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cognitive style. Teachers need to choose a teaching strategy that matches the students' cognitive, so that learning 

will achieve optimal result. Cognitive style is the attitude or way of an individual in organizing information and 

experience that determine how people accept, remember, think and solve problems. Cognitive style is related to the 

process that students use to organize, receive and send information and behavior. There are two types of cognitive 

styles:  field independence (FI) and field dependence (FD). 

 

There are three main phases in learning using cognitive conflict strategies. First, we can identify student’s 

misconceptions. Second, we can confront students' ideas (preconceptions) with scientific conceptions. Third, we can 

change the misconceptions into scientific conceptions [12]. The preconceptions are student’s pure initial knowledge 

or nature knowledge which brought to schools environment. It is clearly related to students' cognitive style. This 

means, the best learning model will be cognitive conflict strategy. 

 

Cognitive style is the way how students arrange and process information and experiences originated from their 

environments [13]. Student as a unique individual certainly has different cognitive style from their peers. The 

cognitive style possessed by students will have a positive impact or influence if the appropriate supporting 

environment and conditions are provided, so students can learn optimally. 

 

Based on explanation above, it is expected that cognitive conflict based learning model can facilitate students with 

different cognitive styles to develop students' mathematical critical thinking skill. Hence, the title of this research is 

The Effect of Cognitive Conflict Learning Model Toward VIII Grade Students' Critical Thinking Skills in terms of 

Cognitive Style in Bukittinggi. 

 

Methods:- 
The effect of cognitive conflict-based learning model on students' mathematical critical thinking skills is observed 

through experimental research method. The experimental method is used to find the effect of certain treatments on 

other things under controlled conditions [14]. The research design used was non-equivalent control post-only group 

design. 

 

Table 1:-Non-Equivalent Control Posttest-Only Group Design 

Group Treatment Post-test 

Experimental X T 

Control O T 

 

There are two groups in this research, control and experimental group. The experimental group was taught by using 

cognitive conflict based learning model, while the control group used conventional learning model. At the end of 

learning process, the two groups were given the same test of critical thinking skill. 

 

The research sample population was junior high school students in Bukittinggi. Eight public junior high schools in 

Bukittinggi are divided into three levels: upper, intermediate and lower level school as sub-populations. This 

allocation is based on the results of Bukittinggi National Examination in 2017/2018. The selection of this 

subpopulation was determined with stratified sampling. Each chosen school represents the level. It means that the 

researcher only needs one junior high school per level. Furthermore, the groups are 1 class for control group and 1 

class for experimental group. In summary, there are six classes that will be observed. 

 

The instruments used to collect data in this research were tests of critical thinking skill and GEFT (Group Embedded 

Figure Test). Students' cognitive style is determined in GEFT. The test subject is asked to find a simple image on 18 

complex images in the given time (12 minutes). Based on the number of correct answers, the score in GEFT starts 

from 0 - 18. 

 

The critical thinking ability test consists of four questions in the form of essay about statistical materials,  four 

questions for each of the following four indicators, 1) Understanding the problems, indicated by writing down the 

information given and questions asked (interpreting), 2) Identifying relationships between statements, questions, and 

concepts given in the questions which shown by writing mathematical models correctly and giving precise 

explanations (analysis), 3) Using the right strategies in solving problems, do the calculation completely and correctly 

(evaluate), 4) Drawing conclusion (inference). 
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Discussion:- 
The score for mathematical critical thinking and cognitive style are obtained at the end of the research. The score 

distribution is presented in appendix. The results of critical thinking skill test are shown in the following table 2. 

 

Table 2:-The results of mathematical critical thinking skill per school level. 

Schools Level 

 

Math 

Skill 

N Max-

value 

Min-

value 

Average Standard 

Deviation 

Upper Experimental 32 95 30 67,19 21,65 

 Control 32 56 20 35,31 8,83 

Intermediate Experimental 26 94 31 58,46 15,60 

 Control 21 75 36 53,86 13,59 

Lower Experimental 20 80 16 41,80 20,23 

 Control 27 86 6 37,37 24,88 

 

In table 2, it can be observed that the experimental classes have higher dominating average than the control classes 

in critical thinking skill for upper, intermediate and lower level. The standard deviation of the experimental classes 

are still higher compared to all level of control classes, this indicates that the test scores of the control classes critical 

thinking skill are relatively insignificant to experimental classes. The low score of standard deviation in the 

experimental class compared to the standard deviation of the control class indicates that the test scores of the 

experimental class critical thinking abilities are more likely similar compared to the control classes for lower level 

schools. 

 

Here are the comparisons of average test result in mathematical critical thinking which implemented in every school 

level: 

 

After collecting data in students' cognitive style, it was found that there were 26 field-independent students, and 6 

field-dependent (FD) students. Meanwhile in the control class, there were 16 field-independent (FI) students, and 16 

students were field dependent (FD). Based on this data, the critical thinking ability test results in terms of different 

cognitive style were obtained which can be seen in Table 3 

 

Table 3:-Students' test results in terms of different cognitive style 

School Levels Sample 
Cognitive 

Style 
N 

Max-

value 

Min-

value 
Average 

Standard 

Deviation 

 

Upper 
Experimental 

FD 6 83 34 54,83 19,13 

FI 26 95 30 70,04 21,51 

Control 
FD 16 56 25 35,13 8,06 

FI 16 52 20 35,50 9,79 

Intermediate 

Experimental 
FD 10 69 31 52,70 13,67 

FI 18 94 33 60,17 16,49 

Control 
FD 8 75 38 61,75 14,35 

FI 13 73 36 49,00 10,99 

Lower 

Experimental 
FD 9 80 16 44,56 23,77 

FI 13 77 20 41,69 17,72 

Control 
FD 19 86 9 38,42 20,96 

FI 8 78 6 34,88 34,03 

 

In Table 3, the test result of critical thinking skill in the upper level experimental class alongside the FD and FI 

cognitive styles are higher than the average score in control class. Meanwhile in the intermediate level, the students' 

average test score in critical thinking skills of FD students in the experimental class were lower than the FD students 

in the control class. The next obtained data, the average critical thinking test score for FI students in experimental 

class are higher than FI students in control class. The last level, the average critical thinking test score for both FD 

and FI students in experimental class are higher than FD and FI students in control class.  

 

After conducting a test to see how the interaction and the effect of cognitive style and learning model toward critical 

thinking skill, the result showed that there is no interaction between intermediate and lower level school. It means 
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that both learning model and cognitive style are not affecting critical thinking skill on upper and lower level 

students. 

 

Following the test result provided above about the interaction between cognitive style and learning models toward 

critical thinking skill in intermediate level students, the results are positively good. It means that both the learning 

model and cognitive style affect students' critical thinking skill in intermediate level. 

 

The first examined indicator of mathematical critical thinking skill is to understanding the problems which indicated 

by writing given information and asking questions correctly (interpreting). The average test results in the first 

indicator in the experimental class were higher than the control class for all school levels. These shows the majority 

students in experimental class who implement PBKK model are able to interpret the questions accurately. 

 

 
Figure 1:-An example of Experimental Student's answer sheet. 

 

Based on the Figure, student's answer sheet, the writer concludes that the students are able to interpret the question 

completely and accurately. He has written the precise given information and asked question. So, he gained 4 score 

for that answer.  

 

On the opposite, the most dominant majority answers in control class students in interpreting the question is shown 

in this Figure 2 below 

 

 
Figure 2:-An example of Control class student's answer sheet. 

 

The contrast difference level happened because the experimental class students are facilitated to develop their 

critical thinking skill by interpreting the questions accurately and following systematic steps. Occasionally, there are 

still control class students who ask whether they should interpret the problem. Even though it is clearly must be 

written so that they can answer systematically. Meanwhile, in experimental class, students are get used to solve the 

problem clearly and accurately. 

 

As for the second indicator, identifying relationships between statements, questions, and concepts given in the 

questions which shown by writing mathematical models correctly and giving precise explanations (analysis), the 

percentage results are 57.03% in the experimental classes while only 24.21% in the control classes. It shows that 

almost all experimental students answered perfectly compared to those in control class. It is okay to say that 

experimental class students are able to identify the relationships between statements, questions, and concepts given 

in the questions which shown by writing mathematical models correctly and give precise explanation.  

 

The third indicator test results are 68.75% for the experimental classes while 50% for the control class. The 

percentage clearly shows that students in the experimental class are better than control class students in evaluating, 

choosing the right strategy and calculating the math problem accurately. 

The last indicator, fourth indicator, test results are 75% for the experimental classes and 44.35% for control class. It 

means the experimental class students are good at answering the math problem with complete answer rather than 

control class students. It means most of them can draw a correct conclusion. 
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Figure 3:-An experimental student's answer sheet. 

 

At the first glance, the answer in Figure 3 looks perfect, but if you take a closer look in each indicator, the answer is 

not fully completed. There is still a critical thinking skill that is required in calculating the answers, so the score is 

not perfect. In figure 3, the first indicator score is 4, the highest score, where student is able to understand the 

problem indicated by writing given information and asking correctly. For second indicator, the score is also the 

highest where he made a mathematical model of the question given and giving the explanation correctly and 

completely. The third indicator score is 3 because he used the right strategy in solving the problem, yet there was an 

incomplete calculation for the fourth indicator, the score is also 3 because he draws incomplete conclusion. 

 

In the first hypothesis, it is smaller than the significant level (      ), rejected and accepted. It means that there 

are differences in the average results test of mathematical critical thinking skill in the experimental class and the 

control class at the upper level. Therefore, "the critical thinking skill of grade VIII junior high school students in 

Bukittinggi with PBKK learning model is different from the mathematical critical thinking skill from the students 

who use conventional models in upper level. 

 

In the 5th and 9th hypotheses are bigger than the significant level (      ),   rejected and accepted. It means that 

there is no difference on the average results of the mathematical critical thinking ability in the experimental class 

and control class students in intermediate and lower level. It can be concluded that "the critical thinking skill of 

grade VIII junior high school students in Bukittinggi with PBKK model has similar result with conventional 

students in intermediate and lower level.  

 

In second hypothesis, it is smaller than the significant level (      ), rejected and accepted. It implied that there 

are contrast average test results in mathematical critical thinking skill of FD students in experimental class and 

control class students in upper level. It is okay to say that "the critical thinking skill of FD student with PBKK model 

in grade VIII in Bukittingi is different with FD students who still use conventional model in upper level".  

 

In the 6th and 10th hypotheses 6, it is bigger than the significant level (      ), rejected and accepted. It means 

that there is no difference in the test average results of the mathematical critical thinking skill for both FD students 

in experimental classes and control classes in intermediate and lower level. It is implied that "the critical thinking 

skill of FD student with PBKK model in grade VIII in Bukittingi is similar to FD students with conventional model 

in intermediate and lower level. 

 

In the 3rd and 7th hypotheses, it is smaller than the significant level (      ), rejected and accepted. It means that 

there are differences in the test average results in mathematical critical thinking ability for FI students in 

experimental classes and control classes at upper level and intermediate level.  It can be inferred that the critical 

thinking skill of FI students with PBKK model in grade VIII in Bukittingi is different with FI students with 

conventional model in upper and intermediate level. 

 

In the 11th hypothesis, it is greater than the significant level (      ), rejected and accepted. This means that 

there is no difference in the test average results in mathematical critical thinking ability for FI students in 
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experimental classes and control classes in lower level. It can be inferred that the critical thinking skill of FI students 

with PBKK model in grade VIII in Bukittingi is similar with FI students with conventional model in lower level. 

 

In the 4th and 12th hypotheses, both the effect of the learning model and cognitive style lines on critical thinking 

abilities do not intersect, rejected and accepted. It means there is no interaction between learning models and 

cognitive styles toward students' critical thinking skills in both upper and lower level. 

 

In hypothesis 8, it can be seen that both the effect of the learning model and cognitive style factors in critical 

thinking skill have intersecting lines, rejected and accepted. It means that there is an interaction between learning 

models and cognitive styles toward students' critical thinking skills in intermediate level. 

 

Here are several differences happened for each hypothesis in students’ answer sheet: 

1st Hypothesis 

        
Figure 4:-Student's answer sheet in upper level experimental class and Figure 5:-Upper level, Control class. 

 

In Figure 4, only one of the answers got 4 score. The rests indicators are bad. In Figure 5, the student's answer sheet 

of control class got 3 score for the first indicator, no score for 2nd indicator, 1 score for 3rd indicator and no score 

for 4th indicator. From the Figure 4 and 5, we can conclude that there is a big difference between experimental class 

and control class in upper level. It means the rest hypotheses will follow the same procedure. Here is the 2nd 

hypothesis. 

 

       
Figure 6:-FD Answer sheet in Upper level experimental class. And Figure 7:-FD Answer sheet in Upper level 

Control class. 

 

Based on Figure 6 and 7, FD students in upper level experimental class is different with FD students in upper level 

control class. For the 3rd hypothesis as follow: 

 

        
Figure 8:-FI Answer sheet in upper level experimental class and Figure 9:-FI Answer sheet in upper level control 

class. 

 

Based on figure 8 and figure 9, it can be concluded that FI students in upper level experimental class is different 

from FI students in upper level control class.  
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Next, for the 4th hypothesis: 

         
Figure 10:-FD Answer sheet in upper level experimental class. And Figure 11:-FI Answer sheet in upper level 

control class. 

 

Comparing the result on figure 10 and 11, it can be inferred that both FI student in upper level experimental class 

and FI student in upper level control class do not master the solution for the math problem above. It means the same 

thing will be applied until the 12th hypothesis.  

 

Here is the 5th hypothesis: 

 

   
Figure 12:-Intermediate level, experimental class and Figure 13:-Intermediate level, control class. 

 

Based on figure 12 and 13, it shows that there is clearly difference in intermediate level in experimental class and 

control class. 

 

Here is the 6th hypothesis: 

 

    
Figure 14:-Intermediate level, FD experimental class and Figure 15:-Intermediate level FD control class. 

 

Based on figure 14 and 15, it shows that there is slightly difference for FD students in intermediate level in 

experimental class and control class. 

 

Here is the 7th hypothesis: 

 

         
Figure 16 and 17:-Intermediate level, FI experimental class and Intermediate level, FI control class. 

Based on figure 16 and 17, it shows that there is different answer for F1 students in intermediate level in 

experimental class and control class. 
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This is the 8th hypothesis: 

 

   
Figure 18:-Intermediate level, FI experimental class and Figure 19:-Intermediate level, FD control class 

 

Based on figure 18 and 19, it shows different answer.  

Here is the 9th hypothesis:  

 

         
Figure 20 Lower levels, experimental class. Figure 21 Lower levels, control class. 

 

Comparing figure 20 and 21, it can be concluded that experimental class and group class has difference.  

 

Here the 10th hypothesis: 

      
Figure 22:-Lower level, FD experimental class and Figure 23:-Lower level, FD control class. 

 

Based on figure 22 and figure 23, it can be concluded that FD student from experimental class is different from FI 

student from control class in lower level.  

 

Next, for the 11th hypothesis: 

    
Figure 24:-Lower level, FD experimental class and Figure 25:-Lower level, FI control class. 
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Based on figure 24 and figure 25, it can be concluded that FI student from experimental class is different from FI 

student from control class in lower level.  

 

The 12th hypothesis as follow: 

 

           
Figure 26:-Lower level, FD experimental class and Figure 27:-Lower level, FI control class. 

 

Based on figure 26 and figure 27, it can be concluded that FD student from experimental class is different from FI 

student from control class in lower level.  

 

Based on the upcoming research analysis finding can be inferred that PBKK learning model is better for FI students 

and conventional learning model is suitable for FD students in order to enhance students' critical thinking skill. 

 

Conclusion:- 
Based on the research findings and discussion, it can be concluded that students' critical thinking skill with cognitive 

style learning model is better than students who are using conventional learning mode. It means cognitive conflict 

learning model gave good impact toward critical thinking skill in upper level.    

 

There is a quite significant students' difference in critical thinking skill between cognitive field-dependent students 

with PBKK model and field-dependent students with conventional model in upper level. It means that field-

dependent students' critical thinking skill using PBKK model are different from field-dependent students using 

conventional model in upper level. 

 

There is a significant difference in students' critical thinking skill between cognitive field-independent students with 

PBKK model and field-dependent students with conventional model in intermediate level. Therefore, field-

independent students' mathematical critical thinking skill using PBKK models are different from field-independent 

students using conventional model in upper and intermediate levels. 

 

There is an interaction between learning models and cognitive styles in influencing students' critical thinking skills 

in intermediate level. Cognitive conflict learning model is more suitable for FI students in intermediate level to 

influence their critical thinking skill. 
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