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Conflicts that occur within students in solving geometry 

problems are a concern for lecturers in the classroom. This is due 

to the occurrence of conflicting concepts in the minds of students. 

These concepts can be studied from various points of view, but if 

students cannot integrate the various information it will cause 

conflict. This conflict is internal and is known as cognitive 

conflict. Lecturers can apply appropriate learning strategies when 

they know the cognitive conflicts that occur in students. This 

study aims to describe the cognitive conflicts of students in 

solving the equation of a circle. The research method used is 

descriptive qualitative. This study involved students who 

experienced cognitive conflict as a sample. The instruments used 

are tests and interviews. The results showed that there were eight 

forms of cognitive conflict that emerged when students 

completed the given questions. There is a tendency where 

students can determine the center and radius of a circle correctly 

but have difficulty drawing a circle from the given equation. 

Article history: 

Received 2022-02-04 

Revised  2022-06-23 

Accepted 2022-09-27 

This is an open access article under the CC BY-NC-SA license. 

 

Corresponding Author: 

Pipit Firmanti 

IAIN Bukittinggi, Indonesia; firmantiyuberta@gmail.com  

1. INTRODUCTION 

Lecturers as educational facilitators need to identify problems regarding student understanding in 

higher education, especially in the Department of Mathematics. The goal is that the quality of the 

learning process in the classroom can be improved. The effort that can be done is to examine students' 

understanding of a certain mathematical concept as knowledge resulting from information processing. 

A concept can be studied from various points of view, but if students cannot integrate the various 

information it will cause conflict. The information that is not integrated causes a 'interference' in 

understanding the concept. In other words, there has been a state of mental imbalance in the 

understanding of mathematical concepts that have been studied by students. This contradicting or not 

integrating understandings of a mathematical concept is a condition commonly referred to as cognitive 

conflict. 

Hiebert & Carpenter stated that a student will understand mathematics if the mental 

representation of the concept is part of the internal framework.(Carpenter et al., 1994) The internal 

framework referred to is what Piaget called the schemata in the cognitive structure. This is also in line 

with the opinion of Anderson & Krathwohl (2001) defining the meaning of understanding which is 

associated with cognitive processes.(Anderson et al., 2001) 
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Lecturer may not know how a student represents mathematical concepts internally when internal 

representation relations are built into a knowledge network as an internal structure. Meanwhile, the 

way students solve problems according to Hiebert and Carpenter is influenced by external 

representations, which can be in the form of images, symbols, and the others related to the problem 

being solved. Problem solving affects the internal representation and encourages the formation of a 

network for the internal representation. Internal representation is needed in thinking about 

mathematical ideas. 

On the other hand, the definition of understanding according to Skemp notices that even though 

students do not understand a concept, they can think about how they can have an understanding of the 

concept. However, if these understandings are not in accordance with the actual concepts that have 

been previously understood, then these understandings have the potential to cause mental imbalances 

in their thinking processes due to conflicts between their understandings. In other words, 

understanding the concept is a person's mental condition that describes cognitive schemata that have 

absorbed information or knowledge which is characterized by a person's ability to carry out cognitive 

processes of interpreting, calculating, classifying, reasoning, comparing, proving, and explaining both 

orally and in writing when completing a problem. 

Within the framework of the ongoing curriculum, it is already implied that students are required to 

learn with understanding, but the steps have not been explained in detail. This is as explained by 

Andreas and Gabriel: “although the vision of students learning mathematics with understanding has 

often appeared in curriculum frameworks, this vision has tended to be poorly described, thereby 

offering limited support to curriculum development and policy.” 

This is added if there is a conflict between the two knowledge schemas in the cognitive structure of 

inconsistency or conflict with each other which causes cognitive conflict. On the other hand, Ernest 

(1991) explains about cognitive conflict, namely: "...cognitive conflict, which occurs when there is 

conflict between two schemas, due to inconsistency or conflicting outcomes". Two knowledge schemas 

that do not integrate with each other. For example, students may experience cognitive conflicts in their 

understanding of the meaning of limit notation which does not integrate with their understanding of 

the formal definition of limit, because the student cannot explain the meaning of limit notation into a 

formal definition of limit or vice versa.  

Piaget (Ernest, 1991) has introduced cognitive conflict as a state of mental imbalance in thinking. 

The imbalance that occurs in the schemata system occurs due to conflicts in thinking. Knowledge 

schemas stored in a person's memory or brain are understandings that are not integrated with each 

other or are a state of cognitive conflict. Recognizing the imbalance is personal, only the individual 

concerned is aware of the cognitive conflict experienced. However, this cognitive conflict can be raised 

by other people or teachers if they are faced with information that is different from what they 

understand. 

Fanny (2018) states that cognitive conflict is a conflict between a person's cognitive structure and 

their environment.(Fanny Adibah, 2018) Moreover, Kwon & Lee (2001) define cognitive conflict as a 

conflict that occurs between the cognitive structure and the environment or between conceptions in the 

cognitive structure.(Lee & Kwon, 2001) In addition, cognitive conflict can be said as a person's 

understanding of a concept that is not integrated or contradictory and shows as a state of mental 

imbalance in the conflicting understanding. Several previous studies stated that research on cognitive 

conflict needs to be.(Haryono, Aini, Samsudin, & Siahaan, 2021) In addition, cognitive conflict is also a 

consideration in designing scaffolding for students.(Maharani & Subanji, 2018) 

Bodrakova (1988) has explained the causes of cognitive conflict, namely "cognitive disequilibrium 

or conflict induced by awarenesss of contradictory discrepant information”.(Bordrakova, 

1988)According to him, cognitive imbalance or conflict is caused by awareness of contradictory or 

contradictory illogical information. Cognitive conflict can also occur when a person's expectations and 

predictions do not match each other. The limits of cognitive conflict described by experts above refer to 

a state of mental imbalance (disequilibrium) at the time of cognitive conflict. 
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Cognitive conflicts often occur among students because of misconceptions.(A’yun & Suyono, 2020) 

Cognitive conflict of mathematics in college can occur in certain materials.(Sari, 2020) One of them is 

about the equation of a circle. This material is discussed in Analytical Geometry of Planes and Spaces 

(AGPS) course which is given in the second semester. As a basic concept in Geometry, an 

understanding of the circle is needed to build an understanding of other Geometry concepts, such as 

parabola, ellipse and others. Basically, the student has acquired preliminary knowledge about circles in 

high school. 

The transition period of learning about the circle from high school mathematics to college 

mathematics also has the potential to cause cognitive conflicts for students. Students assume that the 

circle studied in high school is about how to calculate the equation of a circle analytically. Meanwhile, 

when studying circles in college is how to draw a circle and discover the formula for the equation of a 

circle. To build a good student understanding of circles without causing cognitive conflicts, they are 

required to link their understanding of the procedure for calculating circles, understanding the 

geometric meaning of circles, and understanding the discovery of general forms of circle equations. 

Secondly, lecturers can find out where the incomplete understanding of the concepts possessed by 

students is the cause of cognitive conflicts. This knowledge will provide information to the lecturer 

about the characteristics of the mental imbalance that students have in the conflict situation, whether the 

students are aware of the conflict they are experiencing, or have tried to overcome the conflict they are 

experiencing, or even if the students are in a situation of anxiety or pressure related to the conflict they 

are experiencing. After knowing how the conflict experienced by students, the lecturer can develop a 

lesson to overcome cognitive conflict. For instance, they apply scaffolding based on this in the 

classroom. 

Thirdly, lecturers can use cognitive conflict as a learning strategy that aims to make students 

understand well about the circle concept that is taught to them. Lecturers must be able to identify 

students' understandings that have the potential to not integrate with each other and then develop them 

in learning as a complete knowledge construction, providing assistance, guidance, and instructional 

steps so that students can understand the real circle concept without experiencing cognitive conflicts. 

Overall, it is necessary to conduct a study to uncover cognitive conflicts in geometry leaning. 

Therefore, the research question is how students' cognitive conflicts in solving geometric problems. In 

this research, cognitive conflict is seen as internal, namely conflicts between conceptions or 

understandings in the cognitive structure. In other words, the understanding of the concept is not 

integrated or contradictory. In addition to knowing the form of cognitive conflict that will arise, it will 

also describe the factors that cause the emergence of cognitive conflict. 

2. METHODS  

The type of research is a qualitative research with exploratory descriptive method. The focus of this 

research is to find out how the form of cognitive conflict and its causes in students' understanding of the 

circle. This research is exploratory in nature with the reason that the main data of this study are words 

and the researcher explores students' understanding of the circle and then conducts an in-depth analysis 

in determining the forms of cognitive conflict in students' understanding of the circle concept. 

Exploration of students' cognitive conflicts in understanding the concept of a circle and its images was 

carried out on student completion in terms of calculating the center point and radius of the circle. 

This research was carried out in the mathematics study program of IAIN Bukittinggi, namely the 

second semester students who were taking AGPS course as many as 31 people. The instruments used in 

this study were tests and interview guidelines. The researcher identified the cognitive conflict 

experienced based on the results of the test. The interview guide is used to find out the factors causing 

the conflict. 

Before tests and interview guidelines were used to collect research data, these instruments were 

validated by experts to assess the content and construct validity of the test items. The validation of this 

instrument was carried out by 3 people who were considered experts in the field of geometry and 



Al-Ishlah: Jurnal Pendidikan,Vol. 14, 3 (September 2022): 4713-4722 4716 of 4722 

 

Pipit Firmanti / Student’s Cognitive Conflict in Geometry Learning 

mathematics learning. For this reason, an instrument validation sheet was developed as a guide for 

assessment by the validator. The result is valid with improvement. The test questions that have been 

validated can be seen below: 

 

 

 

 

 

 

 

 

 

 

 

 

 

The two questions above were given at different times, where the first question was given first and 

then the answer sheets were collected. After that, the second question was given a few minutes later. To 

see the validity of the test results, time triangulation is used. 

Furthermore, the interviews in this study were structured interviews guided by interview 

guidelines that had been developed by researchers and validated by experts. This interview was 

conducted on selected research subjects, namely students who were determined to meet the criteria as 

students who experienced cognitive conflict based on the analysis of understanding data about the 

circle concept obtained from the results of the test. 

The interviews conducted were to clarify the data obtained from the test results and data that had 

not been revealed in writing in the administration of the test, such as what factors caused cognitive 

conflicts. The interview guide refers to the type of cognitive conflict investigated in this study, which is 

internal which is a conflict between the subject's understandings in its cognitive structure, the 

characteristics of imbalances in cognitive conflict situations which are combined from the theory 

proposed by Lee, et.al (2003) and namely: (1) unconsciousness and awareness of conflict situations 

(Unrecognized and Recognized of Contradiction), (2) paying attention to conflict situations (Interest of 

contradictions), (3) experiencing anxiety in contradictions, and (4) reassessing and trying to resolve the 

conflict (Cognitive Reappraisal).(Lee et al., 2003) Investigation results Kwon, et.al. This becomes a 

reference in this study to identify the characteristics of students' mental imbalances when experiencing 

cognitive conflicts. 

3. FINDINGS AND DISCUSSION 

The main data of this research is descriptive qualitative data which is analyzed to answer research 

questions, how students' cognitive conflicts in solving geometric problems.  The findings regarding the 

cognitive conflicts experienced by students in solving the equation of a circle are described below: 

 

 

 

 

 

 

 

 

 

1. Gambarkan lingkaran: 

a. 𝑥2 + 𝑦2 = 9 

b. (𝑥 + 1)2 + (𝑦 − 3)2 = 58 

c. 𝑥2 + 5𝑦2 − 2𝑥 + 4𝑦 + 1 = 0 

2. Tentukan titik pusat dan jari-jari lingkaran dari: 

a. 𝑥2 + 𝑦2 = 9 

b. (𝑥 + 1)2 + (𝑦 − 3)2 = 58 

c. 𝑥2 + 5𝑦2 − 2𝑥 + 4𝑦 + 1 = 0 
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Table 1. Students' cognitive conflict for question no. 1 

No Name The Result 

1 Subject 1 In drawing a circle, the center and radius are correct. However, it 

cannot correctly determine the center point of the equation of the same 

circle. The center point depicted is not at the point (0,0) 

2 Subject 2 Draws the circle incorrectly, but cannot correctly determine the radius 

of the circle in the equation of the same circle. The radius obtained is 3, 

but in drawing it is used as the center point (3,0) 

3 Subject 3 The subject makes a right triangle inside the circle and puts the radius 

as the hypotenuse so that the circle is drawn incorrectly. While in the 

calculation determine the center point and the correct radius (cognitive 

conflict) 

4 Subject 4  Draw a circle with a radius of three but the calculation is wrong. 

5 Subject 5 Subject can correctly determine the radius of a circle, but cannot draw 

a circle with that radius 

  

In general, in problem no 1, regarding the equation of a circle that has a center at (0,0). The forms of 

cognitive conflict that arise are: 

1. Determine the wrong center point but draw a circle with the correct center point.(Subject 1) 

2. Calculated the radius of the circle correctly but drew a circle with the wrong radius.(Subject 2 

and Subject 5) 

3. Calculating the center and radius of the circle is correct but drawing the circle is wrong. (Subject 

3) 

4. Calculating the radius of the circle is wrong but drawing the circle is correct. (Subject 4) 

 

Table 2. Students' cognitive conflict for question no. 2 

No Name The Result 

1 Subject 6 The picture does not contain the equation of a circle that is 

described, but is able to correctly determine the center and 

radius of the circle. 

2 Subject 7 The picture of circle is wrong, but can correctly determine the 

radius of the equation of a circle 

3 Subject 8 The picture is wrong, but can correctly determine the radius of 

the equation of a circle 

4 Subject 9 The image created does not match the center point obtained 

5 Subject 10 The picture is wrong, because in determining the center point 

you don't pay attention to the sign, it's difficult to draw the 

radius of the circle that has been obtained 

6 Subject 4 Image does not exist, but the radius calculation is correct 

7 Subject 11 Calculate the center point of circle is correct but can't draw circle 

  

In problem no 2, regarding the equation of a circle that has a center at (a, b). The forms of cognitive 

conflict obtained are: 

1. Determined the center and radius correctly but did not draw a circle at all. (Subject 6) 

2. Calculated the radius correctly but drew a circle with the wrong radius. (Subjects 7,8 and 

10) 
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3. Determine the center point of the circle correctly but draw a circle with the wrong center 

point. (Subject 9) 

4. Calculating the radius is correct but there is no circle image (Subject 4) 

5. Calculating the center point is correct but the circle image is missing (Subject 11) 

Table 3. Students' cognitive conflict for question no. 3 

No Name The Result 

1 Subject 12 Able to draw a circle with the radius obtained is correct, but not 

with the center point obtained 

2 Subject 13 The circle drawn does not correspond to the center point obtained 

3 Subject 10 Wrong circle drawing, Can determine the value of r correctly, but 

wrong in determining the center point because it does not pay 

attention to the sign. 

4 Subject 11 Calculate the center point is correct but can't draw circle 

 

In question no 2, regarding the equation of a circle in general form  𝑥2 + 𝑦2 + 𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0. The 

forms of cognitive conflict obtained are: 

1. Determined the center point correctly but drew a circle with the wrong center point. (Subject 12 

and Subject 13) 

2. Calculates the radius correctly but draws a circle with the wrong radius. (Subject 10) 

3. Defines the center point correctly but does not draw a circle. (Subject 11) 

Based on the data obtained, there are 13 of 31 students who experience cognitive conflict. Where 

three of them experienced conflict on two questions. Furthermore, the three research subjects were 

interviewed to find the factors that caused the conflict. In this case, it was found that cognitive conflicts 

occurred because of differences and mixed schemes owned by students in understanding geometric 

concepts such as the answers of the subjects below: 

 

Figure 1. Answer of Subject 3 

Based on Figure 1 above, it can be seen that the subject was able to correctly determine the center 

point and the radius of the circle, but when asked to describe the circle the subject answered incorrectly. 

This can be seen in the image below: 

 

Figure 2. Answer of Subject 3 
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Based on Figure 2. it can be seen that the subject defines r as the hypotenuse. This shows that there 

is a conflict in understanding the schema between r as the hypotenuse and r as the radius of the circle. 

Therefore, the subject understands r as a relationship related to the Pythagorean theorem, namely𝑥2 +

𝑦2 = 𝑟2. In addition, the subject is also not aware of the center point of the circle that is at the center 

(0,0). 

Research subjects who experience cognitive conflict show certain symptoms or signs. This is in 

accordance with the opinion of Stacey (2009) which states that someone who experiences cognitive 

conflict has signs or cues.(Stacey, Sonenberg, Nicholson, Bonch, & Steinle, 2003) Cognitive conflicts that 

occur in research subjects because they have preconceptions and experience strange situations. This is in 

line with the opinion of Fraser (2007), if there is no strangeness (anomaly), then there is no cognitive 

conflict.(Fraser, 2007) In addition, there are several other symptoms that indicate the occurrence of 

conflict: an interest in the given problem, for example, facial expressions that look serious, worries such 

as expressions that show confusion and doubts in responding. This is in accordance with the opinion of 

Lee & Kwon (2001).(Lee & Kwon, 2001) 

Cognitive conflict is also influenced by prior subject understanding or prerequisite concepts. The 

circle material has also been studied in high school. It is common knowledge that many students have 

misconceptions in mastering this material.(Maulida, Mardiyana, & Pramudya, 2017) Subjects who did 

not experience cognitive conflict were able to draw correctly if they managed to calculate the radius and 

center point correctly and vice versa. Based on the results of the description above, in general it can be 

concluded that the forms of cognitive conflict that arise in solving the equation of the circle are: 

1. Determining the center point is wrong but drawing a circle with the correct center point. 

2. Determining the center point is correct but drawing a circle with the wrong center point. 

3. Calculating the center point is correct but the circle image does not exist. 

4. Calculating the radius of a circle is wrong but drawing a circle is correct. 

5. Calculating the radius of a circle is correct but drawing a circle with the wrong radius.  

6. Calculating the radius of a circle is correct but the circle image does not exist.  

7. Calculating the center point and radius of a circle is correct but drawing a circle is wrong.  

8. Calculating the center point and radius of a circle is correct but the circle image does not exist.  

Based on the data above, there are several things that students tend to do. They are able to explain 

the coordinates of the center point and the length of the radius of a circle if they know the equation of a 

circle better than describing a circle with that equation. Many of them are confused because they don't 

know where to start drawing the circle which causes conflict. There are concepts missing or not so well 

integrated that they cannot explain the relationship between the radius of a circle and the center in 

terms of drawing a circle. Such conditions in students' understanding of the circle have the potential to 

be the cause of cognitive conflict. 

This is in line with the research conducted by Mega and Rini (2019) regarding cognitive conflicts in 

the field of geometry as well, this also occurs because of the different schemas that students have in 

understanding geometric concepts where students use old schemes that are not in accordance with the 

new.(Budiarto & Setyaningsih, 2019) When students admit that there are situations that are not in line 

with their conceptions, they are interested and/or anxious to resolve the oddities they 

experience.(Widadah, 2017) 

4. CONCLUSION 

Based on the description above, there are eight types of cognitive conflicts that arise when students 

solve problems of circular equations. The efforts that can be made to reduce the occurrence of cognitive 

conflicts at the student level are (1) by changing the existing scheme; (2) or create a new schema so that 

the information obtained can be incorporated into the existing schema.(Budiarto & Setyaningsih, 2019) It 

is intended that students have a complete concept and understanding of students' concepts can increase. 

Another alternative problem solving is to use cognitive conflict strategies in the learning process in 

the classroom (Verawati: 2020, Akmam: 2018, Kusuma:2019).(Verawati, 2020)(Akmam, Anshari, Amir, 
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Jalinus, & Amran, 2018)(Kusuma & Caesarani, 2019) Salamah also suspects that the learning model that 

can be used to improve the quality of the process and learning outcomes is the Problem-Based Learning 

model with cognitive conflict strategies.(Ningrum, 2019) In addition, research conducted by Mufit et al 

(2018) states that cognitive conflict has a positive effect on students' understanding of concepts in 

science learning.(Mufit, Festiyed, Fauzan, & Lufri, 2018) students' statistical thinking skills.(Susilawati, 

Abdullah, & Rosyidah, 2019) and students' critical thinking skills. (Muliadi, Prayogi, Mirawati, Azmi, & 

Verawati, 2019) The results of these studies underlie the authors to recommend the need for cognitive 

conflict as a strategy in learning to strengthen students' understanding of mathematics, especially in the 

field of geometry. 

In addition, this research is expected to be continued in the future by looking at the benefits or 

effects caused by the presence of cognitive conflict and the discovery of learning syntax for cognitive 

conflict strategies, especially in the field of geometry. 
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