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Abstract: The aim of this study was to explain junior high school students' metacognition with Field 
Independent (FI) and Field Dependent (FD) cognitive styles in mathematics problem solving. The 
statistical population of this study was all junior high school students in the Sragen regency in the 
2018/2019 academic year. Purposive sampling was used to pick the subjects. Different instruments such 
as the cognitive style tests, the problem-solving exercises, and the interview guidelines were used to 
reach the research purpose. Moreover, time triangulation was used to ensure data validity. The data has 
been processed through four stages of data collection, data reduction, data presentation, and conclusion. 
The results indicated that the students who have field-independent cognitive styles indicated high self-
confidence and the ability to solve the problem correctly. They were also able to do planning steps, 
make important decisions for themselves, and solve the problem properly. However, students with FD 
cognitive style are completely confident that their answer is correct, but they have not yet clarified the 
steps they need to solve their problems. They also have not yet focused on their shortcomings in 
mathematics problem-solving. Hence, their task results in mathematics problem-solving have incorrect 
answers. 
 
Keywords: Cognitive style; Mathematics problem solving; Metacognition 
 
 

1.   Introduction 

 
Solving mathematics problem is the basis for students to settle on studying mathematics (Singh, 

2009; Santos-Trigo, 2020; Jiang, Liu, Star, Zheng, Wang & Hong, 2020). Through mathematics lessons, 
students can develop their abilities to build mathematical knowledge and reflect on the mathematical 
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problem-solving process (Singh & White, 2006; Anggo, 2011).  Undeniably, problem solving is the 
action or attempt made by individuals to find the best solution to the problem. It is closely related to the 
process of thinking (Flavell, 1979; Savic, 2016).  It means that to solve an individual problem needs a 
series of processes such as thinking strategy in solving the problem and do control in every action so 
that the right problem solving is acquired (Jiang et al., 2020). 

The well-organized solution has to be used to get an optimal outcome in problem-solving. Polya 
(1973) argues that problem-solving consists of four steps, that are (1) recognizing the problem, (2) 
developing a plan, (3) executing the plan, and (4) looking back. Through systematic steps and 
procedural, the individual will get the right problem-solving. They will also construct a well-structured 
mindset to face the problem that needs to be solved. 

Metacognition is an essential aspect of problem-solving. It is the ability to track, control, and 
assess one's thought, as well as the experience and understanding of one's cognitive processes (Flavell, 
1979). It is in line with the study of Radmehr & Drake (2017) which explained that metacognition is a 
process of personal thinking about their way of thought in building a strategy to solve the problem. In 
fact, mathematical problem solving involves a lot of metacognition. This is because multi-step problem 
solving in mathematics necessitates the coordination of a number of cognitive tasks and experiences, 
such as the use of pre-existing knowledge (facts, principles, and competencies) and problem-solving 
techniques (such as analysis) (Tzohar-Rozen & Kramarski, 2014).  Metacognition involved two aspects, 
such as metacognitive knowledge and metacognitive experience (Flavell, 1979). Furthermore, Flavel 
explained that metacognitive knowledge is a personal knowledge of himself and others as a cognitive 
agent about tasks, actions, or techniques and how different intellectual efforts influence these 
experiences. Jacobs & Paris (1987) further categorizes three hierarchically organized knowledge: 
declarative, procedural, and conditional knowledge. Declarative knowledge is a knowledge of what is 
understood about something being debated. Procedural knowledge describes the mechanism of 
perception and thought. Conditional knowledge addresses the circumstances and tasks before one 
knows why the process is going and how the situation is going. 

Jacobs & Paris (1987) suggest that metacognitive experience requires efforts of preparing, 
tracking, and assessing the operation. Preparing is the willingness of individuals to be prepared for their 
learning experiences. Activities in the plan's execution include developing the best approach and 
availability of an information number from reliable sources that can affect results. Tracking is the 
participant's capacity to monitor the learning process and items related to the learning process, such as 
monitoring the completion steps to find the right response. Evaluation is an individual's ability to 
determine his learning strategy's success, whether he will change his learning strategy, be aware of the 
situation, and end the activity (Kireeva, Slepenkova, Shipunova, & Iskandaryan, 2018).  In the research 
of Kireeva, Slepenkova, Shipunova, & Iskandaryan  (2018), the researchers carried out a pre-survey 
task to know the potential of junior high school students 1 Miri in mathematics problem solving. The 
researchers in comparative content performed a task-based interview with the students. The pre-survey 
results showed that students have difficulty deciding the completion plan so that their task resolution is 
an incorrect response. This issue demonstrates that the individual's knowledge of planning, executing, 
and assessing the task would impact its outcome. 

Based on the statement above, metacognition is an integral part of mathematics problem-
solving. Metacognition helps students develop problem-solving techniques before choosing the right 
answer (Chimuma & Iris, 2016). Kuzle (2013) also explains that metacognition allows people to 
recognize the problem that needs to be resolved, look back at the real problem, and accomplish the goal 
or solution.  Obviously, metacognition is important since this is an individuals’ knowledge of doing 
helpful things rather than doing negative things to solve mathematics problems. 

Among them, many factors affect metacognitive knowledge and metacognitive experience in 
solving mathematics problems; however, the major one is cognitive style. Cognitive style is a consistent 
way to achieve stimulus or information, a way of remembering, thinking, and solving problems (Sudia 
& Lambertus, 2017). In line with this, Hooda & Devi (2017) sees cognitive style as the favorite way for 
the student to think, process, and understand information. So, cognitive style means the character owned 
by an individual to process data, thought, remember, and solve problems consistently and long-lasting.  

The cognitive style tends to be individual for everyone and differentiate individual one from 
another. So, it can indicate that the cognitive style of one individual with another is different. This 
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difference does not show the level of intelligence or a specific skill because individuals who are 
different in cognitive style cannot be predicted to have the same intelligence and ability (Jantan, 2014). 
It means that individuals with different cognitive styles have significant differences of tendency related 
to intelligence and ability. 

The cognitive style used as a reference in this study is Field Independent (FI) and Field 
Dependent (FD) (Witkin, Moore, Goodenough & Cox, 1977). An individual with a cognitive FD style 
prefers to consider one pattern as a whole. It is difficult to concentrate on one element from one case or 
to analyze the pattern to another. On the contrary, the individual with cognitive FI style can achieve 
more separate parts from the whole pattern and analyze the pattern into its components. Individuals 
with FI cognitive style tend to learn independently by formulating their learning objectives to be 
achieved and more concerned with motivation and strengthening from him-self. Based on those 
descriptions, a student's metacognition in mathematics problem solving is important. Therefore, it is 
necessary to analyze the Junior High School students' metacognition in solving math problems seen 
from the FI and FD cognitive styles. As mentioned earlier, in this study, it was tried to explain the 
metacognition of junior high school students with FI and FD cognitive styles in mathematics problem-
solving. 
 

2.   Research Methods 

 
The type of this research is based on its qualitative approach with a case study strategy. The 

subject of this research was all junior high school students in the Sragen regency for the academic year 
2018/2019. The selected subjects were chosen by purposive sampling. The selection of subjects is 
intended to enable researchers to choose the individual who is the subject of research and understand 
the phenomena, which are the focus of research (Creswell, 2012). Firstly, the researcher chooses six 
students, i.e., three students who had FI cognitive style and three students with FD cognitive style. The 
category of cognitive style was obtained based on the cognitive style test developed by Witkin et al. 
(1977). 

Other methods for this study were the topic of mathematics on comparative material and 
interview guidelines. The mathematics problem for the subjects during the in-depth interview is 
presented as follows. 
 
2.1  Task I of mathematics problem-solving. 
 

If 120 workers can complete the building in 8 months, how many additional workers will 
complete the building in 6 months? 
 
2.2  Task II of mathematics problem-solving.  
 

If 150 workers can complete the apartment in 6 months, how many additional workers are 
needed to complete the apartment in 4 months? 

 
Research data were collected through in-depth interviews and recording of students’ activities. Data 
validity for this research used a time triangulation. Satori & Komariah (2013) explain that the time 
triangulation test is carried out by gathering data at various times. The researcher performed two task-
based interviews, which were held at different times. We use interactive analysis to analyze the research 
result. This means that data reduction, data presentation, and conclusion are reciprocal (Budiyono, 
2017). The research methods for this research can be shown in Figure 1. 
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Fig. 1 Flow map of the methods of analysis 

 
As shown in Figure 1, in the first step, the researchers select six students (three students who had FI 
cognitive style and three students who had FD cognitive style). After that, as a second step, two different 
interviews should be done. In the next step, it should be evaluated that the first and second interviews 
have the same results or not. If the results are the same, in this way, we can say that the results of the 
first interview results are valid.  
 

3.   Results 

 
Research subjects were selected based on the researcher's cognitive style tests and observation 

to subjects based on FI and FD cognitive style characteristics directly. In this research, the cognitive 
style test used the Group Embedded Figure Test (GEFT) developed by Witkin et al. (1977). It consists 
of 3 steps with total processing time in 15 minutes. The first step conducted as an exercise consists of 
7 questions, while the second and third steps consist of 9 questions. Cognitive style classification was 
obtained based on the score from GEFT. Students with a score of less than 10 are students with FD 
cognitive style, while students with a ten score or more belong to FI cognitive style. This research 
obtained FI1 subjects with a score of 15, FI2 subjects with a score of 14, FI3 with a score of 13, FD1 with 
a score of 9, FD2 with a score of 8, and FD3 with a score of 8. The outcome of the tasks and the 
explanation of the metacognition for each subject are described as follows. 
 
3.1  Metacognition of Junior High School Students in Mathematics Problem Solving based FI 

Cognitive Style 
 
3.1.1  Recognizing the Problem 
 

Subjects can understand the problem by reading the question and seeking the keyword to solve 
the mathematics problem. The subject grasped the issue by writing a statement inside a task using his 
own sentences. The interview results with FI cognitive style subjects, when recognizing the problem, 
are presented as follows (R = researcher; F = field-independent cognitive style subjects). 
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 R1: Do you understand the problem? 
F1: Yeah, I do that. We have ordered the estimate 
of additional workers needed to complete the 
building in 6 months. 
R2: What are you doing to understand the problem 
given?  
F2: Reading the question at first, knowing the 
question, and searching for a concept related to the 
lesson material 

 
Fig. 2 The product of the task of FI cognitive style subjects on understanding the problem step 

 
Data F1 shows that the subject can understand the problem. The F2 explains how the subject 

understands the problem. The subject was able to write statements and explain the task with his or her 
sentences, as shown in Figure 2. 
 
3.1.2  Developing a plan  
 

The topic was the planning methods used to solve problems based on the similarity between 
the mission's known formulas. The subject clarified the plan phases by relating the subject's prior 
experience to the information obtained from the mission. Excerpts from interviews with cognitive FI-
style subjects on the creation of a strategy are presented as follows. 

 
R3: What do you do to solve the problem? 
F3: I will find many workers needed to complete the building in 6 months, then we can find the 
additional workers. 
R4: Why do you plan on it? 
F4: Because we will find many additional workers are needed to complete the building in 6 months. 
 
Data F3 shows that the participants understand the steps that have been taken to solve the problem. F4 
results explain the reason for choosing plan F3. 
 
3.1.3  Executing the plan 
 

Subjects tackle the problems that were necessary for the program. The topic used a technique 
that was deemed the most effective to solve the problem. The subject was able to accomplish the task 
correctly. The work of the subject in carrying out the plan can be seen in Figure 3. 
 

  

 
Fig. 3 Task product of subject FI cognitive style when executing the plan 

 
 
 

  

The subject with FI understands the concepts 
that are used to answer the question very well.  
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3.1.4  Looking back  
 

Subjects verified the answer by looking back at the results of the mission. The subjects decide 
that the results are appropriate with the questions, and the examinations of completion result have been 
correct. Excerpts from interviews with subjects with cognitive FI type when looking back are presented 
as follows. 

 
R5: Are you certain that the answer that you write is right? 
F5: Yes, I'm certain. 
R6: Why are you completely sure that the answer you are writing is correct?  
F6: I am entirely confident that my answer is right because the formula and the equation are correct. 
R7: Does your result answer what is asked by the task? 
F8: Sure, because I did it based on the current data and the mission's issue. 
 
The data F5 and F8 indicate that the subject is certain for his right answer. The positive explanation for 
the correct answer is clarified by data F6. 
 
3.2  Metacognition of Junior High School Students in Mathematics Problem-Solving based on 

the Cognitive FD-Style  
 
3.2.1  Recognizing the Problem  
 

The topic grasped the issue by writing what is known in the task with its sentences. The findings 
of an interview with cognitive FD-style subjects on understanding the problem are summarized as 
follows (R = researcher; D = field-dependent cognitive style subjects). 
 

 

 

R1: Do you understand the problem? 
D1: Yeah, I do that. We ordered the number of workers 
needed to complete the building in 6 months. 
R2: What are you doing to understand the problem 
given? 
D2: Reading the question first, grasp the idea of 
contrast and the question. 

 
Fig. 4 The task result of FD cognitive style subjects when understanding the problem step. 

 
We can see that the subject can understand the problem given, as shown in D1. The D2 data 

explains why the subject does what he does when he understands the problem. The subject was able to 
write task statements in his or her sentences, as shown in Figure 4. 
 
3.2.2  Developing a plan  
 

The topic was designing a strategy by considering stages that would be used in solving the 
problem. Still, they were unable to mention detailed steps used in solving a mathematics problem. 
Excerpts from interviews with FD cognitive style subjects on the creation of a strategy are presented as 
follows. 

  
R3: What are your intentions to solve the problem? 
D3: Write statements of the task in the table, then find how many workers needed to complete the 
building in 6 months. 
R4: Why do you plan it? 
D4: Because we should find many workers needed to complete the building in 6 months. 
Based on data D3, the subject knows the steps taken to solve the problem, although the answers were 
still not correct. D4 explains why the subject chooses Plan D3. 
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3.2.3  Executing the plan 
 

Subjects with FD cognitive style executing the strategy step by step. Subjects still do not yet 
solve the tasks appropriately. Subjects assumed that his answer was correct, although the answers were 
still incorrect. The results of the role of the subject in executing the plan are seen in Figure 5. 
 

 

 
Fig. 5 Task result of FD cognitive style subject on executing the plan 

 
3.2.4  Looking back  
 

Subjects who have FD cognitive style checked the answer by looking back at the results of their 
work. Excerpts from the subject interview are presented as follows. 

 
R5: Are you aware that your answer is correct? 
D5: Yeah, I am. I am pretty sure that my answer is the right one.  
R6: Why are you completely confident that your answer is correct? 
D6: Because I am certain that I use the right formula to answer the problem given. 
 
For the excerpts, the subject involves looking back for the result of their tasks. Data D5 shows that the 
subject was completely confident that his answer is correct. Still, he does not yet explain the steps for 
mathematics problem-solving why the subject is confident that his answer is right is explained by data 
D6. 
 

4.   Discussion 

 
The research finding towards a subject with a field-independent cognitive style suggests that 

the subject includes declarative knowledge, procedural knowledge, and conditional knowledge in 
mathematics problem solving. The subject has well understood the problem. With declarative 
knowledge, they are capable of determining the information known and requested; capable of relating 
their specific knowledge quickly to the problematic information; and knowing that they have a 
weakness and try hard to avoid the mistake in solving the questions.  On the hand, procedural knowledge 
of field-independent cognitive style subject did help them in knowing steps or ways to solve the problem 
generally and using the strategy they think easier. Lastly, conditional knowledge has assisted them 
choose formulas that can be used to solve the problem and explain the reason used for that formula 
(Angeli & Valanides, 2013). 

The research finding towards a subject with a field-independent cognitive style indicates that it 
involves planning, monitoring, and evaluating in every problem-solving stage. When understanding the 
problem, they will do the following: 

(1) in planning activities: subjects tend to know what they will do for the first step, what they 

know, what they will ask, what will be asked in a given question, and think to explain the 

problems with their word;  

(2) in monitoring activities: subjects ask the question to themselves about what will they do for 

the first time, what they know, what will be asked, and what is the meaning of given 

question; and  

Subject find many workers are needed to complete the 
building in 6 months. This result indicates that the 
subject did not perform the resolution step correctly. 
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(3) in evaluation activities: subjects decide whether the data obtained about what they have 

known and asked and the statement they made by themselves is already correct or not.  

 
When devising a plan, they will practise the following: 

(1) in planning activities: the subjects find out the relationship between data and the questions, 

usable formulas, and the considerations of the initial knowledge that can solve the problem;  

(2) in monitoring activities: the subjects carry out and ask the question to themselves about the 

relationships between the data and the questions, choose the usable formulas for the data, and 

ask themselves what background knowledge should be used; and  

(3) in evaluation activities: the subjects decide whether the relationships between the data and the 

questions already correct and the formulas chosen have been suitable for use.  

 
When carrying out the plan, they will do the following: 

(1) in planning activities: the subjects think what steps of the settlement will be done correctly, 

make improvements on the steps of settlement if they found errors;  
(2) in monitoring activities: the subjects ask by themselves about the settlement steps, whether the 

answers to the questions have been through the right steps, how to precede the completion steps 

and to carry out or monitor the remedial steps if they found errors; and  

(3) in evaluation activities: the subjects decide that the settlement steps and the questions have been 

done in the right step.  

 
When looking back into the problem, they will do the following: 

(1) in planning activities, the subjects think to check the suitability between question and answer 

being asked and whether the problems may be solved in different ways;  

(2) in monitoring activities: the subjects check whether the results have been appropriate and they 

ask to themselves whether the problem can be solved in different ways or not; and  

(3) in evaluation activities: the subjects decide that the results are appropriate with the questions 

and the examinations of completion result have been correct, and they also decide whether the 

last to the beginning results have the same data.  

 
Thus, based on the procedures used, they believe that their problem-solving results have been correct 
(Darmawan & Suparman, 2019).  From the procedures practised by them, the researchers have 
identified them have adopted a field-independent cognitive style. These subjects decide that their 
answers are appropriate with the questions, and the examinations of completion result have been correct, 
so they can carry out the preparation steps correctly to solve the problem properly. The statement was 
the same as Rahman & Ahmar's (2017) statement that students with FI cognitive style can easily achieve 
more separate parts from the whole pattern and analyze patterns into its components to solve the 
problem easily. We can conclude that subjects who have FI cognitive style appear to be autonomous 
and have high self-confidence to make important decisions for themselves (Ulya & Kartono, 2014).  

The research result towards a subject with a field-dependent cognitive style suggests that the 
subject involved declarative and procedural knowledge, but could not optimize conditional knowledge. 
Declarative knowledge of field-dependent cognitive style subject involves abilities such as capable of 
evaluating the information known and requested, and can relate their basic knowledge with the 
information they have from the task. However, conditional knowledge of field-dependent cognitive 
style subject involves abilities of choosing a formula that can be used in solving the problem, but they 
cannot explain the reason used for that formula. So, they still not yet find the right answer. 

The research finding towards a subject with a field-dependent cognitive style indicates that the 
subjects involve the use of planning, monitoring, and assessing the problem phase process. When it 
comes to understanding the problem, they will do the following:   

(1) in planning activities: the subjects consider determining what to do first, comprehending 

the meanings of questions by reading them repeatedly, and being able to state the problems 

using their words;  

(2) in monitoring activities: subjects attempt to comprehend what they have learned, the 

questions that will be asked, and the intent of the questions that they receive; and  
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(3) in evaluating activities: subjects evaluate if the data collected regarding what they have 

learned is correct.  

 
When devising a plan, they will do the following: 

(1) in planning activities: the subjects consider the links between the data and the questions and try 

to come up with a formula to solve the problems; and  

(2) in monitoring activities: the subjects select formulas that can be applied to the data.  

 
When carrying out the plan, they will practise the following: 

(1) in planning activities: The subjects consider how to correctly complete the steps of the 

completion, as well as how to improve if mistakes are detected; and  

(2) in monitoring activities: if they notice mistakes, the subjects query themselves about the 

settlement measures and adopt and track the improving steps.  

 
When looking back into the problem, they will do the following: 

(1) in planning activities: the subjects consider whether the results obtained are sufficient, whether 

changes can be made in the event of incorrect results, and whether the problems can be solved 

in different ways.; and  

(2) in monitoring activities: the participants analyse the outcomes to see if they are acceptable.  

 
 
However, the subjects who have FD cognitive style are certain that their answer is right, but they have 
not yet explained steps for mathematics problem solving, so their task resulted in incorrect answers 
(Witkin et al., 1977; Altun & Cakan, 2006).  Students with field-dependent cognitive styles find it 
challenging to concentrate on one aspect of a situation or examine trends in various sections (Firdausy, 
Setyaningsih & Waluyo, 2019). The results are in accordance with Azlina, Amin, & Lukito (2018), that 
individuals who have an FD cognitive style do not reflect their weaknesses in mathematics problem-
solving probably. 
 

5.   Conclusion 

 
The discovery of a subject with a field-independent cognitive style in mathematics problem-

solving indicates that these subjects involve declarative information, procedural knowledge, and 
conditional knowledge. These subjects have a detailed understanding of the problem and they are 
capable of rapidly applying their specific expertise to the problematic data.  Basically, every problem-
solving stage includes preparation, tracking, and assessing, according to research findings on a topic 
with a field-independent cognitive style. When creating a plan, the students search for correlations 
between data and questions, and identify formulas that can be used, and give considerations of prior 
experience that can help them solve the problem. These subjects assess whether the data-to-question 
relationships are accurate and whether the formulas chosen are appropriate for use. Besides, these 
subjects determine if the settlement steps and questions were completed in the correct order during 
assessment activities. Overall, students with the FI cognitive style can easily accomplish more separate 
parts from a larger pattern and break down patterns into their components to solve problems quickly. 

On the other hand, subjects with a field-dependent cognitive style are also involved in the 
problem phase processes of preparation, tracking, and evaluating. When making a strategy, these 
students think about the relations between the data and the problems and try to come up with a formula 
to solve the issues.  In that, these subjects in monitoring exercises will analyse the results to see if they 
are appropriate.  Overall, these subjects with the FD cognitive style are confident that their answer is 
correct, but since he has not yet demonstrated how to solve math problems, their task yields incorrect 
results.  Hence, students with field-dependent cognitive styles find it difficult to focus on a particular 
aspect of a situation or analyse patterns across several parts.  Thus, individuals with an FD cognitive 
style do not show their math problem-solving limitations. 
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	Abstract: The aim of this study was to explain junior high school students' metacognition with Field Independent (FI) and Field Dependent (FD) cognitive styles in mathematics problem solving. The statistical population of this study was all junior hig...
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	1.   Introduction
	Solving mathematics problem is the basis for students to settle on studying mathematics (Singh, 2009; Santos-Trigo, 2020; Jiang, Liu, Star, Zheng, Wang & Hong, 2020). Through mathematics lessons, students can develop their abilities to build mathemati...
	The well-organized solution has to be used to get an optimal outcome in problem-solving. Polya (1973) argues that problem-solving consists of four steps, that are (1) recognizing the problem, (2) developing a plan, (3) executing the plan, and (4) look...
	Metacognition is an essential aspect of problem-solving. It is the ability to track, control, and assess one's thought, as well as the experience and understanding of one's cognitive processes (Flavell, 1979). It is in line with the study of Radmehr &...
	Jacobs & Paris (1987) suggest that metacognitive experience requires efforts of preparing, tracking, and assessing the operation. Preparing is the willingness of individuals to be prepared for their learning experiences. Activities in the plan's execu...
	Based on the statement above, metacognition is an integral part of mathematics problem-solving. Metacognition helps students develop problem-solving techniques before choosing the right answer (Chimuma & Iris, 2016). Kuzle (2013) also explains that me...
	Among them, many factors affect metacognitive knowledge and metacognitive experience in solving mathematics problems; however, the major one is cognitive style. Cognitive style is a consistent way to achieve stimulus or information, a way of rememberi...
	The cognitive style tends to be individual for everyone and differentiate individual one from another. So, it can indicate that the cognitive style of one individual with another is different. This difference does not show the level of intelligence or...
	The cognitive style used as a reference in this study is Field Independent (FI) and Field Dependent (FD) (Witkin, Moore, Goodenough & Cox, 1977). An individual with a cognitive FD style prefers to consider one pattern as a whole. It is difficult to co...
	2.   Research Methods
	The type of this research is based on its qualitative approach with a case study strategy. The subject of this research was all junior high school students in the Sragen regency for the academic year 2018/2019. The selected subjects were chosen by pur...
	Other methods for this study were the topic of mathematics on comparative material and interview guidelines. The mathematics problem for the subjects during the in-depth interview is presented as follows.
	2.1  Task I of mathematics problem-solving.
	If 120 workers can complete the building in 8 months, how many additional workers will complete the building in 6 months?
	2.2  Task II of mathematics problem-solving.
	If 150 workers can complete the apartment in 6 months, how many additional workers are needed to complete the apartment in 4 months?
	Research data were collected through in-depth interviews and recording of students’ activities. Data validity for this research used a time triangulation. Satori & Komariah (2013) explain that the time triangulation test is carried out by gathering da...
	Fig. 1 Flow map of the methods of analysis
	As shown in Figure 1, in the first step, the researchers select six students (three students who had FI cognitive style and three students who had FD cognitive style). After that, as a second step, two different interviews should be done. In the next...
	3.   Results
	Research subjects were selected based on the researcher's cognitive style tests and observation to subjects based on FI and FD cognitive style characteristics directly. In this research, the cognitive style test used the Group Embedded Figure Test (GE...
	3.1  Metacognition of Junior High School Students in Mathematics Problem Solving based FI Cognitive Style
	3.1.1  Recognizing the Problem
	Subjects can understand the problem by reading the question and seeking the keyword to solve the mathematics problem. The subject grasped the issue by writing a statement inside a task using his own sentences. The interview results with FI cognitive s...
	Fig. 2 The product of the task of FI cognitive style subjects on understanding the problem step
	Data F1 shows that the subject can understand the problem. The F2 explains how the subject understands the problem. The subject was able to write statements and explain the task with his or her sentences, as shown in Figure 2.
	3.1.2  Developing a plan
	The topic was the planning methods used to solve problems based on the similarity between the mission's known formulas. The subject clarified the plan phases by relating the subject's prior experience to the information obtained from the mission. Exce...
	R3: What do you do to solve the problem?
	F3: I will find many workers needed to complete the building in 6 months, then we can find the additional workers.
	R4: Why do you plan on it?
	F4: Because we will find many additional workers are needed to complete the building in 6 months.
	Data F3 shows that the participants understand the steps that have been taken to solve the problem. F4 results explain the reason for choosing plan F3.
	3.1.3  Executing the plan
	Subjects tackle the problems that were necessary for the program. The topic used a technique that was deemed the most effective to solve the problem. The subject was able to accomplish the task correctly. The work of the subject in carrying out the pl...
	Fig. 3 Task product of subject FI cognitive style when executing the plan
	The subject with FI understands the concepts that are used to answer the question very well.
	3.1.4  Looking back
	Subjects verified the answer by looking back at the results of the mission. The subjects decide that the results are appropriate with the questions, and the examinations of completion result have been correct. Excerpts from interviews with subjects wi...
	R5: Are you certain that the answer that you write is right?
	F5: Yes, I'm certain.
	R6: Why are you completely sure that the answer you are writing is correct?
	F6: I am entirely confident that my answer is right because the formula and the equation are correct.
	R7: Does your result answer what is asked by the task?
	F8: Sure, because I did it based on the current data and the mission's issue.
	The data F5 and F8 indicate that the subject is certain for his right answer. The positive explanation for the correct answer is clarified by data F6.
	3.2  Metacognition of Junior High School Students in Mathematics Problem-Solving based on the Cognitive FD-Style
	3.2.1  Recognizing the Problem
	The topic grasped the issue by writing what is known in the task with its sentences. The findings of an interview with cognitive FD-style subjects on understanding the problem are summarized as follows (R = researcher; D = field-dependent cognitive st...
	Fig. 4 The task result of FD cognitive style subjects when understanding the problem step.
	We can see that the subject can understand the problem given, as shown in D1. The D2 data explains why the subject does what he does when he understands the problem. The subject was able to write task statements in his or her sentences, as shown in Fi...
	3.2.2  Developing a plan
	The topic was designing a strategy by considering stages that would be used in solving the problem. Still, they were unable to mention detailed steps used in solving a mathematics problem. Excerpts from interviews with FD cognitive style subjects on t...
	R3: What are your intentions to solve the problem?
	D3: Write statements of the task in the table, then find how many workers needed to complete the building in 6 months.
	R4: Why do you plan it?
	D4: Because we should find many workers needed to complete the building in 6 months.
	Based on data D3, the subject knows the steps taken to solve the problem, although the answers were still not correct. D4 explains why the subject chooses Plan D3.
	3.2.3  Executing the plan
	Subjects with FD cognitive style executing the strategy step by step. Subjects still do not yet solve the tasks appropriately. Subjects assumed that his answer was correct, although the answers were still incorrect. The results of the role of the subj...
	Fig. 5 Task result of FD cognitive style subject on executing the plan
	3.2.4  Looking back
	Subjects who have FD cognitive style checked the answer by looking back at the results of their work. Excerpts from the subject interview are presented as follows.
	R5: Are you aware that your answer is correct?
	D5: Yeah, I am. I am pretty sure that my answer is the right one.
	R6: Why are you completely confident that your answer is correct?
	D6: Because I am certain that I use the right formula to answer the problem given.
	For the excerpts, the subject involves looking back for the result of their tasks. Data D5 shows that the subject was completely confident that his answer is correct. Still, he does not yet explain the steps for mathematics problem-solving why the sub...
	4.   Discussion
	The research finding towards a subject with a field-independent cognitive style suggests that the subject includes declarative knowledge, procedural knowledge, and conditional knowledge in mathematics problem solving. The subject has well understood t...
	The research finding towards a subject with a field-independent cognitive style indicates that it involves planning, monitoring, and evaluating in every problem-solving stage. When understanding the problem, they will do the following:
	(1) in planning activities: subjects tend to know what they will do for the first step, what they know, what they will ask, what will be asked in a given question, and think to explain the problems with their word;
	(2) in monitoring activities: subjects ask the question to themselves about what will they do for the first time, what they know, what will be asked, and what is the meaning of given question; and
	Subject find many workers are needed to complete the building in 6 months. This result indicates that the subject did not perform the resolution step correctly.
	(3) in evaluation activities: subjects decide whether the data obtained about what they have known and asked and the statement they made by themselves is already correct or not.
	When devising a plan, they will practise the following:
	(1) in planning activities: the subjects find out the relationship between data and the questions, usable formulas, and the considerations of the initial knowledge that can solve the problem;
	(2) in monitoring activities: the subjects carry out and ask the question to themselves about the relationships between the data and the questions, choose the usable formulas for the data, and ask themselves what background knowledge should be used; and
	(3) in evaluation activities: the subjects decide whether the relationships between the data and the questions already correct and the formulas chosen have been suitable for use.
	When carrying out the plan, they will do the following:
	(1) in planning activities: the subjects think what steps of the settlement will be done correctly, make improvements on the steps of settlement if they found errors;
	(2) in monitoring activities: the subjects ask by themselves about the settlement steps, whether the answers to the questions have been through the right steps, how to precede the completion steps and to carry out or monitor the remedial steps if they...
	(3) in evaluation activities: the subjects decide that the settlement steps and the questions have been done in the right step.
	When looking back into the problem, they will do the following:
	(1) in planning activities, the subjects think to check the suitability between question and answer being asked and whether the problems may be solved in different ways;
	(2) in monitoring activities: the subjects check whether the results have been appropriate and they ask to themselves whether the problem can be solved in different ways or not; and
	(3) in evaluation activities: the subjects decide that the results are appropriate with the questions and the examinations of completion result have been correct, and they also decide whether the last to the beginning results have the same data.
	Thus, based on the procedures used, they believe that their problem-solving results have been correct (Darmawan & Suparman, 2019).  From the procedures practised by them, the researchers have identified them have adopted a field-independent cognitive ...
	The research result towards a subject with a field-dependent cognitive style suggests that the subject involved declarative and procedural knowledge, but could not optimize conditional knowledge. Declarative knowledge of field-dependent cognitive styl...
	The research finding towards a subject with a field-dependent cognitive style indicates that the subjects involve the use of planning, monitoring, and assessing the problem phase process. When it comes to understanding the problem, they will do the fo...
	(1) in planning activities: the subjects consider determining what to do first, comprehending the meanings of questions by reading them repeatedly, and being able to state the problems using their words;
	(2) in monitoring activities: subjects attempt to comprehend what they have learned, the questions that will be asked, and the intent of the questions that they receive; and
	(3) in evaluating activities: subjects evaluate if the data collected regarding what they have learned is correct.
	When devising a plan, they will do the following:
	(1) in planning activities: the subjects consider the links between the data and the questions and try to come up with a formula to solve the problems; and
	(2) in monitoring activities: the subjects select formulas that can be applied to the data.
	When carrying out the plan, they will practise the following:
	(1) in planning activities: The subjects consider how to correctly complete the steps of the completion, as well as how to improve if mistakes are detected; and
	(2) in monitoring activities: if they notice mistakes, the subjects query themselves about the settlement measures and adopt and track the improving steps.
	When looking back into the problem, they will do the following:
	(1) in planning activities: the subjects consider whether the results obtained are sufficient, whether changes can be made in the event of incorrect results, and whether the problems can be solved in different ways.; and
	(2) in monitoring activities: the participants analyse the outcomes to see if they are acceptable.
	However, the subjects who have FD cognitive style are certain that their answer is right, but they have not yet explained steps for mathematics problem solving, so their task resulted in incorrect answers (Witkin et al., 1977; Altun & Cakan, 2006).  S...
	5.   Conclusion
	The discovery of a subject with a field-independent cognitive style in mathematics problem-solving indicates that these subjects involve declarative information, procedural knowledge, and conditional knowledge. These subjects have a detailed understan...
	On the other hand, subjects with a field-dependent cognitive style are also involved in the problem phase processes of preparation, tracking, and evaluating. When making a strategy, these students think about the relations between the data and the pro...
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