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The purpose of the study was to describe students critical thinking skills in terms of cognitive style. 

This research used a descriptive qualitative method with the subject of 4 students consisting of 2 

Field Dependent (FD) students of high and low mathematical ability, 2 Field Independent (FI) 

students of high and low mathematical ability obtained through Mathematical Ability Tests and 

Group Embedded Figures Test to determine students' Learning Style. Data collection was done 

through essay questions, interviews, and documentation. The data were analyzed with the stages of 

data reduction, data presentation, and conclusion drawing and using triangulation techniques to 

ensure data validity. The results showed that the Critical Thinking Level (CTL) of low FD students 

fell into CTL 1, and high FD students fell into CTL 2. Furthermore, the critical thinking ability of 

low FI students fell into CTL 1 and high FI students fell into CTL 2. Low-ability FD students 

needed help determining the facts in the second problem given, so students were not able to make 

essential clarifications on the question. FI and FD students need help further clarifying and making 

conjectures and integration in the stages of critical thinking. The limitation of this study is that the 

data is only in class VIII students and needs to illustrate the direct relationship statistically between 

critical thinking skills and cognitive style. 
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1. Introduction 

Learning mathematics in general aims to develop students' mathematical thinking skills 

actively so that they can become quality human resources who have intelligence, noble 

character, and skills. In addition to thinking mathematically in mathematics lessons, there are 

several other competencies that must be mastered by students, such as the ability of students 

to reason, solve problems, communicate, and relate mathematical concepts so that they can be 

said to be students who have high-order thinking skills. 

One of the abilities in higher order thinking is the ability to think critically [1]. According to 

Saputra, H [2] critical thinking skills involve mental activity in the form of the ability to 

formulate problems, argue, perform deductions and inductions, evaluate and make decisions. 

The ability to think effectively that can analyze, evaluate, and make decisions about what to 
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do. Thus the ability to think critically can also be interpreted as an ability to think at a higher 

level in the form of thinking logically and making sense in decision making. 

At the junior high school (SMP) level of education, the ability to think critically is still very 

low, this can be seen from the low average category of correct answers to the questions or 

problems given, besides that this can also happen because students are not familiar with active 

learning [3]. Apart from not being familiar with active learning, there are other factors that 

cause students' low critical thinking skills including internal factors and external factors. 

Internal factors that cause students' low critical thinking skills include coming from within 

students, such as intelligence, talent, interest, motivation, psychological condition, and their 

willingness or enthusiasm for learning. 

The low critical thinking skills possessed by students are feared to have a negative impact on 

further education. Therefore, the process of critical thinking needs to be continuously 

developed in terms of solving problems, gathering existing possibilities, drawing conclusions, 

and making decisions [4]. 

Based on the results of the Program for International Student Assessment (PISA) study where 

almost half of students in Indonesia (43.5%) were unable to solve the simplest PISA questions, 

one third of students (33.1%) could only work on the questions if the questions were contextual 

and given explicitly and the data needed to work on the questions is given precisely, and only 

0.1% of Indonesian students are able to develop and work on mathematical modeling 

according to thinking and reasoning skills [5]. This is supported by the research results of 

Irawan et.al [6] which stated that the average student results from all aspects of critical thinking 

skills were still below 50%, namely only 44.87%. Mathematical critical thinking ability in 

students is influenced by cognitive style. 

Ennis [7] states that there are 5 basic criteria for ability critical thinking, namely: (1) basic 

clarification includes formulate questions, analyze arguments, and ask and answer challenging 

questions, (2) provide reasons for a decision (the bases for the decision) includes assessing the 

credibility of information sources and observation as well as assessing the observation report, 

(3) concluding (inference) includes making deductions and assessing deductions, making 

inductions and assessing induction, and make and assess assessments (4) further clarification 

(advanced clarification) includes defining and assessing definitions, as well as identifying 

assumptions, (5) supposition and integration include consider, and combine. 

Table 1. Critical Thinking Indicators 
Critical thinking Indicator 

Basic clarification 1. Formulate the problem 

2. Determine the facts 

Give reasons for a 

decision 

3. Use strong evidence 

Conclude 4. Draw conclusions 

based on facts 

Further clarification 5. Act by providing 

further explanation 

Suspicion and 

coherence 

6. Combine inclinations 

and abilities in making decisions 

Criteria for Critical Thinking Level (CTL) according to Fatmawati, et al. [8], as follows. 1) 
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CTL 0, that is, there is no answer that matches the critical thinking indicator. 2) CTL 1, namely 

student answers according to two or three indicators of critical thinking. 3) CTL 2, namely 

student answers according to the four indicators of critical thinking. 4) CTL 3, namely student 

answers according to the five and six indicators of critical thinking. 

Another thing that can affect critical thinking skills is cognitive style as explained by 

Feldhusen and Goh [9] that cognitive style has an important role compared to other factors in 

developing students' critical thinking skills. Meanwhile, according to Sudarman, Setyosari, 

Kuswandi, and Dwiyogo [10] there are differences in student learning outcomes based on 

differences in cognitive style. Therefore in carrying out mathematics learning, teachers need 

to consider the cognitive style of students. Furthermore Umaru [11] explains how individuals 

receive information, interpret situations, ways of thinking, and remembering and solving 

problems can affect cognitive style. Kagan [12] defined cognitive style as individual variations 

in considering alternative solutions in situations with high response uncertainty. Cognitive 

style according to Witkin et al. [13] is a way of identifying individuals who tend to be analytic 

or global. Furthermore, Witkin et al. divides cognitive style into two, namely field dependent 

cognitive style (FD) and field independent cognitive style (FI) with a measuring instrument in 

the form of the Group Embedded Figures Test (GEFT). FI individuals will easily find simple 

geometry drawings and can perform them faster than FD individuals. In terms of personality, 

FD individuals like to socialize, while FI individuals tend to work independently. 

 

2. Method 

This study uses a descriptive method with a qualitative approach that aims to describe students' 

critical thinking skills in solving mathematical problems in terms of cognitive style. The 

location of the research was carried out at SMP Muhammadiyah Aimas Sorong, West Papua 

with four students who were obtained based on cognitive style as research subjects. The 

techniques used to collect data are 1) test techniques with essay questions as instruments, 2) 

semi-structured interview techniques with recording instruments which are then made in the 

form of interview transcripts; and 3) documentation. The data obtained was then analyzed 

using the Miles and Huberman models, namely data reduction, data display, and conclusion 

drawing/verification.  

 

Figure 1. Data analysisthe Miles and Huberman models 

To test the validity of the data in this study using triangulation techniques where the techniques 

used by researchers consist of tests, interviews and documentation.  

 

Conlusion 

drawing/verific
Data 

data Data 
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Figure 2. Engineering Triangulation Model 

 

3. Results and Discussion 

The initial step in this study was to determine which subjects were grouped based on the 

cognitive styles of class VIII students of Muhammadiyah Aimas Middle School through filling 

out the GEFT instrument which was carried out by 16 students. The data obtained were 11 FD 

students and 6 FI students. Furthermore, grouping students based on high and low abilities of 

FI and FD students so that 4 students were obtained with details of 1 Low FI student, 1 High 

FI student, 1 low FD and 1 High FD. 

a. Field Dependent (FD) Subject Critical Thinking Ability 

 The results of the analysis on FD students presented consist of Low FD and High FD 

are presented as follows. 

 

a.                                                         b. 

Figure 3. FD Low Critical Thinking Ability 

Based on figure 3a. shows that low FD does not meet the indicators of critical thinking as a 

whole where only one indicator is obtained by low FD students, namely determining facts but 

still lacking by writing marbles 9 10 cars four marbles and 2 toy cars. This is in line with the 

results of the interview "I am confused in working on the questions". But in figure 3b. Shows 

that low FD students can determine problems, show facts and use correct evidence but have 

not been able to draw conclusions correctly, act by providing further explanations and 

combining trends and abilities in making decisions. So that low FD students enter the CTL 1 

criteria. 
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a.                                                                b. 

Figure 4.High FD Critical Thinking Ability 

Based on figure 4a. shows that high FD students are able to determine problem formulation, 

show facts, use correct evidence and are able to draw conclusions but are still weak in action 

with advanced explanations and combine tendencies and ability to make decisions where the 

subject writes conclusions, namely the algebraic form of marbles and cars - the car that Dika 

has now is 10x –  8y. The same thing is shown by high FD students in Figure 4b. which is able 

to determine the formulation of the problem, show facts, use correct evidence and be able to 

draw conclusions and take action with further explanation but is weak in combining tendencies 

and decision-making abilities. The results of interviews with FD students are high "the side of 

the plot (10 −  x)m, the side of the fish pond (8 −  x)m, and the remaining land area of 

28 m2 is able to show correct evidence and draw conclusions. High FI students have the ability 

to think critically at CTL 2. 

b. Field Independent (FI) Subject Critical Thinking Ability 

The results of the analysis on FI students presented consist of Low FI and High FI presented 

as follows. 

 

 

a 
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b 

Figure 5.FI Low Critical Thinking Ability: 

Based on figure 5a. it can be seen that low FI students can understand the intent of the problem 

by determining the formulation of the problem, determining the facts by writing down the 

information obtained such as what is known and asked, such as 6 marbles, 10 cars, 4 marbles, 

and 2 cars where the marbles are symbolize it with x and the toy car with y, what is asked is 

the algebraic form of the marbles and toy cars that Dika has. This is in line with the results of 

interviews with low FI students "it is known that Dika has 6 marbles and 10 toy cars then the 

mother gave him 4 marbles and he gave 2 toy cars to Aldi". The same thing is also shown in 

Figure 5b. Low FI students write down the information obtained as what is known and asked, 

For example, Pak Andri has a square plot of land with sides (10 −  x)m, a rectangular pool 

with sides (8 −  x)m and a remaining land area of 28 m2, what is asked is the actual area of 

Pak Andri's land." The results of the interviews also showed the same thing “the side of the 

fish pond (8 −  xm), the side of the plot (10 −  xm) and the remaining land area of 28m2. 

Low FI students used addition and subtraction operations correctly and then made them into 

algebraic forms so that they became 6x +  10y +  4x − 2y which then operated addition and 

subtraction correctly to get 10x +  8y. In line with the results of the interview "using an 

example using the symbols x and y". Low FI students have critical thinking skills at CTL 3 . 

 

 

a.                                                                        b. 

Figure 6.FI High Critical Thinking Ability 
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Based on Figure 6. it can be seen that high FI students can formulate and determine facts where 

the subject writes down the information obtained as what is known and asked. This is in line 

with the results of interviews with high FI students "which are known to be 6 marbles, 10 cars, 

4 marbles, and 2 cars where marbles are symbolized by x and cars by y, which asked the 

algebraic form of marbles and cars mobile that is owned by Dika. High FI students looked for 

ways to solve the problems after observing and re-reading the questions so they could get 

known information where the land owned by Mr. Andri was square and what was asked about 

the area of Mr. Andri's land. Next, use the square area formula, namely square area = side × 

side to find out the actual area of land owned by Mr. Andri. This is in line with the results of 

the interview "using the formula for the area of a square because Mr. Andri's land is square, 

so I use the formula for the area of a square = (side × side)". Because it is already known that 

the side of the land is (10 –  x)m and the side of the pond (8 –  x)m, so to find the area of the 

land = (10 –  x)m ×  (10 –  x) m =  (10 –  x)m2 and the area of the pond =  (8 –  x)m ×
 (8 –  x)m =  (8 –  x)m2. So you have to find the value of x first to find out the area of Pak 

Andri's land, after knowing the value of x then find the actual area of Pak Andri's land. The 

critical thinking ability category of high FD students is CTL 2. so to find the area of the land 

=  (10 –  x)m × (10 –  x) m =  (10 –  x)m2 and the area of the pond =  (8 –  x)m ×
 (8 –  x)m =  (8 –  x)m2. So you have to find the value of x first to find out the area of Pak 

Andri's land, after knowing the value of x then find the actual area of Pak Andri's land. The 

critical thinking ability category of high FD students is TBK 3. so to find the area of the land 

=  (10 –  x)m × (10 –  x) m =  (10 –  x)m2 and the area of the pond =  (8 –  x)m ×
(8 –  x)m =  (8 –  x)m2. So you have to find the value of x first to find out the area of Pak 

Andri's land, after knowing the value of x then find the actual area of Pak Andri's land. The 

critical thinking ability category of high FD students is CTL 2. 

The explanation above shows that students with 2 FI cognitive style students and 1 person 

with High FD cognitive style have high critical thinking skills which are included in TBK 3. 

Basic classification criteria, students are able to formulate problems and determine facts by 

writing down what is known and asked. Furthermore, giving reasons for a decision, students 

are able to use strong evidence in solving math problems. Criteria for concluding, students are 

able to make conclusions based on the results of the work. Furthermore, in further 

classification criteria, generally students are still not able to show that only high FI students 

achieve it. The last criterion, namely the allegation and cohesiveness of the whole students 

have not been able to do it. 

DISCUSSION 

The presentation of the results of the analysis of the critical thinking ability test carried out in 

class VIII students of SMP Muhammadiyah Sorong generally has a Field Dependent (FD) 

cognitive style. The low ability of FD is shown from the results of the study where only a small 

portion of the overall indicators were able to reach the CTL 2 indicator, meaning that cognitive 

styles tend to be influenced by external stimuli. This means that FD students prefer to study in 

groups. FD students will work better if given extra instructions or guidance and FD students 

are easily influenced by the environment. As stated Nasution [14], FD students are very 

dependent on the environment and experience, work better when given extra or more guidance 

and guidance and receive something more totally. These characteristics are believed to be very 

strongly attached to students. Therefore these students are too dependent on their environment 
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and they lack the ability to analyze complex unstructured information they receive and are also 

unable to organize information to solve the given problem. 

However, apart from students who are dominated by the Field Dependent cognitive style, there 

are several students who fall into the Field Independent category so that when referring to the 

characteristics of the cognitive style according to Witkin [15], the FI cognitive style tends to 

be influenced by internal stimuli. , this means that FI students prefer to study independently or 

study on their own. Woolfolk [16] says that each individual will choose the preferred way of 

processing and organizing information in response. In carrying out tasks or solving a problem, 

FI individuals will work better if they are given freedom and are not easily influenced by their 

environment. In line with what was stated Nasution [14] FI students are less dependent on the 

environment and experience, work better if the student is allowed to work freely, as well as 

receive things analytically. This characteristic is believed to be very strongly attached to 

students based on the data obtained. Therefore these students are less dependent on their 

environment and they have the ability to analyze the complex, unstructured information they 

receive. 

 

4. Conclusion 

Based on the results of the research and discussion regarding the critical thinking skills of 

Grade VIII students in terms of cognitive style, the following conclusions are obtained: (1) the 

number of students with a field dependent cognitive style is greater than the number of students 

with a field independent cognitive style; (2) students with low FD are able to master abilities 

1,2 and 3 (CTL1), less able to master abilities 4 and unable to master abilities 5 and 6; (3) high 

FD type students are able to master abilities 1, 2, 3 and 4 (CTL2), less able to master abilities 

5 and 6; (4) low FI students are able to master abilities 1,2,3 (CTL1), less able to master 

abilities 4 and also unable to master abilities 5 and 6; (5) high FI students are able to master 

abilities 1, 2,3 and 4 (CTL2), but do not master abilities 5 and 6. 
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