
Indonesian Journal of Science and Mathematics Education 

 

 

 

 

 

 

 

https://ejournal.radenintan.ac.id/index.php/IJSME/index 

DOI: 10.24042/ijsme.v4i1.8677 

04 (1) (2021) 99-107 

March 2021 

IDENTIFICATION OF STUDENTS’ MISCONCEPTIONS IN 

FUNCTIONS TOPIC  

 
Rilla Gina Gunawan1*, Yuniza Maulana2, Rahmi Putri3 

1,2,3Department of Mathematics Education, Faculty of Education and Teacher Training, Institut Agama 

Islam Negeri Kerinci, Indonesia 

 

 *Corresponding author: rilla_rozika@yahoo.com 

 

Article Info   ABSTRACT  
Article history: 

Received: February 17, 2021 

Accepted: March 28, 2021 

Published: March 31, 2021 

 This study aimed to identify students' misconceptions on the topic 

of function. The research used is qualitative research using a 

descriptive approach. The subjects of this study were class X MIA3 

selected by using purple sampling and snowball techniques. The 

research instrument was a written test using diagnostic test 

techniques for misconceptions, interviews, and observations. The 

qualitative data analysis techniques in this research are data 

reduction, data presentation, and conclusion drawing/verification. 

Based on the research, there are 4 students who experience 

misconceptions in class X MIA3 on the topic of the functions. Out 

of 6 indicators of misconceptions, the reasons were caused by a lack 

of student interest in learning, underestimating the concept of 

functions so that they think learning the concept of functions is very 

easy, embarrassed to ask questions when studying, and never repeat 

lessons at home so that students cannot answer questions given by 

the teacher. 
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IDENTIFIKASI MISKONSEPSI SISWA PADA TOPIK BAHASAN 

FUNGSI 
  ABSTRAK 
Kata Kunci: 

Wawancara 

Miskonsepsi siswa 

Pokok bahasan fungsi 

Tes 

 Penelitian ini bertujuan untuk mengidentifikasi miskonsepsi siswa 

pada topik fungsi. Penelitian yang digunakan adalah penelitian 

kualitatif dengan menggunakan pendekatan deskriptif. Subyek 

penelitian ini adalah kelas X MIA3 yang dipilih dengan teknik 

purple sampling dan snowball. Instrumen penelitian ini adalah tes 

secara tertulis dengan menggunakan teknik tes diagnostik 

miskonsepsi, wawancara, dan observasi. Teknik analisis data 

kualitatif dalam penelitian ini adalah reduksi data (Reduction), 

Penyajian data (Display) dan Consclusion drawing/Verivication. 

Berdasarkan penelitian yang telah dilakukan, terdapat 4 orang 

siswa yang mengalami miskonsepsi dikelas X MIA3 pada functions 

topic terhadap 6 indikator miskonsepsi yang disebabkan oleh 

kurangnya minat belajar siswa, menyepelekan konsep functions 

sehingga menganggap mempelajari konsep functions itu sangat 

mudah, sikap malu bertanya pada saat belajar, dan tidak pernah 

mengulang pelajaran dirumah sehingga siswa tidak bisa dalam 

menjawab soal yang diberikan oleh guru. 
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1. INTRODUCTION 

Mathematics has an important role in education because mathematics is considered 

as one of the main sciences which is the source of the development of other sciences [30]. 

Mathematics is also a science that is obtained by thinking (reasoning), so that it can train 

one's way of thinking and logic to prepare oneself to study other branches of science [21]. 

This means that mathematics is a subject that has important value in everyday life, because 

there are many problems in everyday life that require mathematics to solve them, such as 

measuring, building, and so on. But in fact, the problem was found that the students 'low 

ability to understand mathematics was found, this can be seen by the low score of students' 

understanding of mathematics as revealed in the TIMSS (Trends in Mathematics and 

Science Study) which placed Indonesia in the bottom rank. Considering that mathematics 

is important in education, the achievement of Indonesian students in mathematics in 

international competitions (which in question requires understanding mathematical 

concepts) is very low, it is very ironic. Therefore, mastery of mathematical concepts is one 

of the things that teachers must pay attention to. The indicators of the ability to understand 

mathematical concepts are:  1) define a concept verbally and in writing, 2) use models, 

diagrams, and symbols to present a concept, 3) identify the properties of a concept, 4) 

compare one concept to another [21]. Moreover, the low math ability can be seen from the 

National exam results report. We summarize the report on the results of the national exams 

in Jambi province on the topic of Functions, the results can be seen in Table 1. 
 

Table 1. Report on The Results of The National Examination in Jambi Province and Kota Sungai Penuh 

No Indicator 
City 

(976) 

Province 

(14.247) 

National 

(973.253) 

1 Determines the origin of a function. 28,19 24,58 27,67 

2 Determines the function 𝑓(𝑥) if the composition 

𝑓°𝑔(𝑥) is known 

29,95 22,75 31,26 

3 Determines the value 𝑓 − 1(𝑐), 𝑐 of an integer 

of a function 𝑓(𝑥) 

33,97 26,36 32,95 

 

From the National exam results report above, there are three indicators tested, all of which 

are included in the Functions topic in mathematics learning. One of the causes of low math 

skills is the number of students who experience misconceptions  [10]. 

Misconceptions are concepts that are incompatible with scientific understanding and 

are also incorrect hierarchical relationships of concepts. Students who experience 

misconceptions when working on practice questions will tend to experience 

misconceptions during exams, meaning that the misconceptions are repetitive. Therefore, 

misconceptions can cause difficulties for students in understanding the concepts of the next 

lesson [11]. Misconceptions in mathematics are a problem that must be considered 

important and must be considered carefully. If students experience misconceptions and are 

not handled immediately, they will also experience errors in concepts in the next lesson. 

So that it will result in continuous misunderstanding of the concept because students use 

the wrong concept as a basis for learning the next concept [16]. 

The observation used in this research is disguised observation [20]. Based on the 

results of observations made at SMA Negeri 3 Sungai Penuh on October 7, 2019, by giving 

a pre-research questionnaire to one of the class X mathematics teachers, it is known that 

students often underestimate the concept of function which causes students to experience 

errors in understanding other algebraic concepts. This characterizes that students 

experience a misconception. Not only observing, the researcher also conducted interviews 

with the math teacher, the teacher explained that misconceptions occurred due to the low 
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ability and interest in student learning and low interaction between the teacher and students 

during the learning process, all of which occurred due to changes in learning methods from 

the 2006 curriculum to the curriculum. 213, so that students do not understand the methods 

used by the teacher when teaching, moreover, students also do not want to seek outside 

sources of knowledge (such as reading books) but only rely on knowledge that comes from 

the teacher. Concept understanding is the ability of students to master a number of concepts 

and be able to reuse them in other forms, be able to provide data interpretations and be able 

to apply concepts according to their cognitive structure [3],[5],[20]. The weak conceptual 

ability of students can be demonstrated in several ways, those are: 1) Students often 

experience errors in understanding a concept on the topic of function. 2) Students also 

often experience doubts in solving problems. 

Based on previous research on research conducted by Kusumaningrum, et al, they 

used a written test accompanied by a CRI (Certainly Response Index) and interviews in 

identifying misconceptions. While in the research conducted by Sarlina, using observation 

data collection techniques, written tests and interviews [11]-[21]. The difference between 

previous research and this research is in the topics studied and data collection techniques. 

In this study, the topics studied focused on the topic functions with data collection 

techniques using tests, observations, interviews and documentation. In this regard, to find 

out more deeply about 'what are the misconceptions of Class X high school students on the 

subject of functions?' then the authors conducted research with the title "Identification of 

Student Misconceptions in Functions Topic". 

Based on the problems presented, the main objectives of this study are: 1. To explain 

the types of misconceptions experienced by class X SMA Negeri 3 Sungai Penuh on the 

function material; 2. Causes of misconceptions of class X SMA Negeri 3 Sungai Penuh in 

Functions topic; 3. Suggest solutions to overcome misconceptions experienced by Siswin 

Functions topic. 

 

2. METHOD 

This research is qualitative research using a descriptive approach. Qualitative 

research is a study that describes and analyzes the phenomena, attitudes, beliefs, 

perceptions, activity, social events, and thoughts of a person individually or in groups. The 

descriptive approach describes and interprets data relating to facts, circumstances, 

variables, and phenomena that occur during the research [6]-[23]. In this study, the 

methods used were observation, tests (9 test questions were given here, all of which were 

related to problems in the topic of function), interviews and documentation [1],[4],[6],[13]. 

This study aims to describe and analyze in depth the types of misconceptions, causes of 

misconceptions, and solutions to overcome misconceptions of class X SMA Negeri 3 

Sungai Penuh students. This research line is presented in Figure 1. 
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In this study, the research subjects were selected using purposive sampling and 

snowball sampling techniques. By assigning one or several people as research subjects and 

conducting interviews with them. They are then asked for directions, suggestions and 

instructions on who should be the research subject who according to them have the 

necessary knowledge, experience and information [24]- [29]. The types of data used in this 

study are primary data and secondary data. Primary data consists of test results and student 

interviews, while secondary data consists of books, journals and documentation. Sources 

of data in this study were students and teachers of SMA Negeri 3 Sungai Penuh. 

In this study, the research object is presented in the form of informant research so 

that people can provide valid data and information as information and research data [8]. 

As for the research subjects in this study were the X grade mathematics teacher and the X 

grade students of SMA Negeri 3 Sungai Penuh. 

The instrument in this study was in the form of essay test questions that had been 

arranged based on the question grid in accordance with the objectives of the study and had 

been validated by two validators. This question contains 9 items that concern the seven 

indicators of conceptual understanding.  
 

Table 2. Misconception Test Question Grid 

Basic Competencies Indicator 
Conceptual Understanding 

Indicator 

Number of 

Items 

3.5 Describe and define 

functions 

(especially linear 

functions, quadratic 

functions, rational 

functions) in a 

formal manner that 

includes notation, 

area of origin, area 

of results, and 

symbolic 

expressions as well 

as graphical 

sketches  

3.5.1 Students can 

explain a graph 

and linear 

functions. 

1. Students are able to classify an 

object according to certain 

properties (according to the 

concept). 

2. Students are able to present 

concepts in representative form 

or mathematical symbols. [13] 

1 

3.5.2 The student can 

determine the 

origin and result 

area 

(symbolically ) of 

the quadratic 

function. 

1. Students are able to restate an 

object. 

2.  Students are able to classify an 

object according to certain 

properties (according to the 

concept).  

2 

3.5.3 Students can 

determine the 

area of origin, 

area of friends, 

and area of results 

by using the 

arrow diagram. 

1. Students are able to restate an 

object. 

2. Students are able to classify an 

object according to certain 

properties (according to the 

concept). 

3. Students are able to present 

concepts in representative form or 

mathematical symbols. 

3 

3.5.4 Students are able to 

explain and 

determine the 

function of 

relations by using 

function notation. 

1. Students are able to restate an 

object. 

2. Students are able to classify an 

object according to certain 

properties (according to the 

concept). 

3. Students are able to determine 

which one is the examples and 

the non-examples of a concept. 

4. Students are able to develop the 

necessary or sufficient conditions 

of a concept. 

4 
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 3.5.5 Students are able to 

determine 

functions and 

explain the 

properties of a 

function. 

1. Students are able to classify an 

object according to certain 

properties (according to the 

concept) 

2. Students are able to distinguish 

examples and non-examples of a 

concept. 

5 

3.6 Describe 

composition 

operations on 

functions and 

inverse operations 

on inverse 

functions and their 

properties and 

determine their 

existence. 

3.6.1 Students are able to 

determine the 

function in the 

composition 

function 

operation. 

1. Students are able to use, utilize 

and select certain procedures or 

operations. 

6 

3.6.3 Students are able to 

determine the 

inverse of the 

inverse operation. 

1. Students are able to use, utilize 

and select certain procedures or 

operations. 

7 

 

4.6 Solving problems 

related to 

composition 

operations and 

inverse operations 

of a function. 

4.6.1 Students are able to 

solve problems 

related to the 

composition 

operation of a 

function. 

1. Students are able to present 

concepts in representative form 

or mathematical symbols. 

2. Students are able to use, utilize 

and select certain procedures or 

operations. 

3. Students are able to develop 

concepts or algorithms in 

problem solving. 

8 

4.6.2 Students can solve 

problems related 

to the inverse 

operation of a 

function. 

1. Students are able to present 

concepts in representative form 

or mathematical symbols. 

2. Students are able to use, utilize 

and select certain procedures or 

operations. 

3. Students are able to develop 

concepts or algorithms in 

problem solving. 

9 

 

Furthermore, the second research instrument is the interview. Interviews were 

conducted to verify the answers that had been written by students to the test questions 

given, as well as to obtain information about the causes of errors in answering the test 

questions that were given. The interview that was conducted was semistructured, because 

the interview technique was carried out in the form of semistructure, an interview guide 

was needed. The interview guidelines were prepared based on the interview grid and were 

validated by two validators [7]. The last research instrument is observation. Observations 

made in the form of direct observation during tests and interviews. Observations were 

controlled with an observation sheet [14]. 

The data analysis methods used are 1. Data reduction, data analysis is used to 

summarize and select things that are included in the focus of this research based on the 

results of observations and interviews, 2. Data presentation (Display), data presentation 

techniques are carried out in the form of a brief description or narrative text in accordance 

with the observed aspects, 3. Drawing a conclusion/verification is drawing a creative 

conclusion so that it can answer the problem formulation [17] 
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3. RESULTS AND DISCUSSION 

From the results of the analysis of students' answers on the topic of function, all 

students of class X MIA 3 experienced misconceptions. But as a sample to be analyzed 

further, the researcher took 4 students, the four students were selected because they 

experienced the highest misconceptions. The research results obtained by researchers are 

shown in Table 3. 
 

Table 3. Research Results on Class X Students of SMA Negeri 3 Sungai Penuh 

No Misconception Indicator Respondent Code 
Number 

of Items 

1 Inaccurate understanding of a concept does not follow 

scientific concepts discovered by scientists (theory). 

DM, AZP, TP, DL 4,6,8 

2 Unable to classify objects from the concept correctly. DM 4 

3 Students cannot correctly differentiate or classify which are 

examples and non-examples of the concept. 

DM 4 

5 Cannot present the concept in other simpler forms or in the 

form of sibol-symbols in mathematics. 

AZP 8 

6 Students do not know the correct coverage requirements for 

a concept. 

DP 4 

7 Using the wrong concept TP 6 

8 Not being able to develop the concept correctly and not using 

the real concept instead using the wrong concept 

AMP 8 

 

Based on the results of interviews of researchers with students who experience 

concept errors and mathematics teachers who are one of the sources of misconceptions, it 

is known that the lack of student interest in learning makes students lazy to dig deeper into 

concepts, this is indicated by students who are not serious in learning, students who 

perceive concepts The function is very easy, students who don't ask questions when they 

don't understand, and students who never repeat their studies at home, so students can't 

answer questions given by the teacher. The solution that researchers can give to students 

who experience misconceptions is to add interest in learning, be more diligent in learning, 

not lazy, ask questions if they don't understand, dare to express opinions, and don't forget 

to study at home. 

The types of misconceptions experienced by Class X MIA 3 students are: a. Wrong 

in classifying objects from the concept. In the indicator of misconceptions about errors in 

classifying objects from the concept [2] there is one student (DM) who experienced a 

misconception. The misconceptions experienced by students are in question number 4.The 

misconception in question number (4) is because DM did not know which one included in 

the properties of function (A) and function (B), one of the two has natural number and 

number which is functions of 𝑓(𝑥) = 2𝑥. b. Cannot distinguish which is an example of a 

concept and which is not an example of a concept properly. In this indicator, there is one 

student who experiences misconceptions. Concept errors experienced by students are in 

question number (4), DP students cannot distinguish between relations and functions, this 

is because DP does not know the concept of relations and the concept of function so that 

DP has difficulty in classifying and determining which one is examples and non examples 

of concepts. c. Cannot present the concept in other, simpler forms or in the form of symbols 

in mathematics. There is one student who has a misconception on this indicator. The 

student is an AMP. The misconception made by AMP is in question number 8. The 

misconception in question number (8) is that AMP made a mistake in presenting the 

concept in the form of mathematical symbols regarding basic salary, family allowances, 

and health benefits, causing further errors in determining the formula based on 

mathematical symbols. d. Do not know the necessary terms and conditions of a concept 
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correctly. In this misconception indicator, there is 1 student (DP) who experiences a 

misconception. The misconception experienced by the DP is in question number (4) point 

c, here the DP student cannot develop the necessary and sufficient conditions of a concept 

of a relation. e. Using the wrong concept in applying the concept to certain procedures or 

operations. In this indicator, there are two students who experience misconceptions, TP 

and AMP. The mistake made by the TP in question number (6) was that the TP could not 

use, utilize, and choose the appropriate procedure or operation to work on story questions 

about the amount of health benefits and employee salaries, f. Cannot develop a concept 

correctly and do not use the actual concept but use another wrong concept. In this indicator, 

there is one student who experiences misconceptions. Students who experience 

misconceptions are AMPs. The misconception made by AMP is problem number (9), 

where AMP cannot change the story problem into the form of mathematical symbols to 

solve concepts or problem solving algorithms. 

Based on the results of interviews with students and mathematics teachers, the causes 

of students experiencing misconceptions are as follows: a. DM has never studied seriously 

during the learning process. b. The misconceptions experienced by DP students occur 

because DP has never studied seriously during the learning process and is always lazy 

studying at home, c. The cause of the misconceptions of AMP students is that AMP is not 

serious in learning, AMP also tends to conclude a concept by itself without confirming it 

to the teacher or other learning resources, d. The cause of the misconception of DP students 

is because DP has never studied seriously during the learning process, e. Misconceptions 

for TP students because TP students are not serious about learning during the learning 

process and also never study at home, f. AMP students' misconceptions occurred because 

AMP never studied seriously during the learning process and also AMP always 

underestimated learning. 

Based on the causes of misconceptions experienced by students of class X MIA3 

SMA Negeri 3 Sungai Penuh, researchers provide solutions to students based on the causes 

of the misconceptions. The solutions for the causes of misconceptions based on each 

indicator of concept understanding are: a. Researchers provide solutions to student so that 

he/she is always enthusiastic in learning, no longer underestimate function lessons. b. 

Researchers provide solutions to be more enthusiastic and serious in the learning process, 

and researchers also tell student about the importance of studying at home. c. The solution 

given by the researchers is to increase interest in learning again and not hesitate to express 

opinions or ask questions when the teacher explains the lesson in front of the class, d. The 

solution given by researchers to student is that student must try to increase her/his interest 

and seriousness in learning. e. Student must always be serious, serious, and passionate 

about learning. f. Student must maintain enthusiasm in learning, always apply self-

discipline in learning, always listen to the teacher when explaining lessons in front of the 

class, and also should not underestimate a lesson.  

 

4. CONCLUSION 

From this study, it is known that the cause of students experiencing misconceptions 

is due to the lack of student interest in learning which is showed by students who were not 

serious in learning, students who underestimated learning functions, students who were 

embarrassed to ask the teacher, and students who never repeat learning at home. The 

solution to overcome this is by carrying out learning activities that can increase interest in 

learning, so that students are more diligent in learning, not lazy, dare to ask questions and 

express opinions, as well as enthusiasm for studying at home. With this research, teachers 

and students get information related to reasons and solutions to reduce and overcome 
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student misconceptions. Because in this study, researchers explained the types of 

misconceptions experienced by students and the causes of misconceptions. For the next 

research, it is better to research about misconception in on other topics 
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