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Abstract

The purpose of this study is to determine the misconceptions of 6th-grade secondary school students in terms of part-whole relation in frac-
tions, representation of fractions on the number line, comparison of fractions and operations in fractions. The sample of this study is composed 
of 104 students who are being educated in 6th-grade of five secondary schools in 2017-2018 teaching year in a province which takes place in 
the north part of Turkey. Fractional information test, which consists of 5 open-ended questions developed by researchers, was used as data 
collection tool. The data of the study were analyzed using the content analysis method and in this method frequency/percentage tables were 
used. By examining the explanations that the students have made, the incorrect answers are divided into categories, and the misconceptions 
in each question are presented separately. As a result of the study, it has been seen that students have misconceptions in terms of parts-whole 
relation in fractions, representation of fractions on the number line, comparison of fractions and operations in fractions.
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Introduction

Fraction is a fundamental subject which has critical impor-
tance for students and essential for algebra and many ad-
vanced mathematics topics (Van De Walle, Karp, & Bay-Wil-
liams, 2012). This subject is the basis of many subjects such 
as decimals, rational numbers, rate-ratio in the mathematics 
curriculum (Arslan-Kılcan, 2006). It is one of the main topics 
in the numbers and operations learning area in the second-
ary school mathematics curriculum at all grade levels (MoNE, 
2013). Fraction concept is more difficult for students than 
many of the topics in the curriculum and it is stated that it 
is very difficult for students to understand fractions as num-
bers and how to do operations with these numbers (Olkun & 
Toluk-Uçar, 2007). The results of the NAEP test also show that 
students’ understanding of fraction concept is inadequate 
(NAEP, 2007). The weakness of students’ understanding of 
fraction leads to difficulties in many areas; such as decimals, 
percentage,rate-ratio, measuring fractions and using them in 
algebra (NMP, 2008). 
 
Misconceptions are defined as interpretations according 
to their own understanding of concepts that students have 
difficulty in understanding and the difference in the point 
of students’ view from the points of scientists’ view (Mayer, 
1987). In other words, misconceptions are the difference of 
basic perception between the students and experts and stu-
dents’ understanding which produce mistakes in a system-
atic way (Smith, diSessa, & Roschelle, 1993). Looking at this 
definition, it is seen that error and misconception are differ-
ent terms. Mistakes that students make systematically are 
different from simple calculation errors and misconceptions 
are a form of perception that causes to make mistakes in a 
very systematic way, rather than a simple mistake (Zembat, 
2008). If mistakes made by the students are considered as 
the image on the surface, misconceptions are the source of 

this vision (Nesher, 1987). When the literature is examined, it 
is seen that the students at all levels of education have many 
misconceptions about fractions (Alacaci, 2012; Biber, Tuna, & 
Aktaş, 2013; Hansen, 2014; Işık & Kar, 2012; Kocaoğlu & Ye-
nilmez, 2010; Ojose, 2015; Okur & Çakmak Gürel, 2016; Önal 
&Yorulmaz, 2017; Pesen, 2007; Pesen, 2008; Soylu & Soylu, 
2005; Yetim & Alkan 2010; Yılmaz & Yenilmez, 2007; Taşkın 
& Yıldız, 2011). It is seen that a considerable part of these 
misconceptions derives from the generalizations of previous 
learning to the fractions (Alacaci, 2014). Students build new 
concepts by using their previous knowledge such as natu-
ral numbers. Based on their knowledge of natural numbers 
they think that numerator and denominator are separate 
values, they can not imagine that the pieces of fraction must 
be equal to one another, they rank fractions by looking at 
the numbers at numerator and denominator rather than 
considering the whole fraction, they use the rules of oper-
ations which they used in natural numbers at fractions (Van 
De Walle, Karp, & Bay-Williams, 2012). It has been pointed 
out that the teaching of fractions without considering the ex-
periences of the students and conceptual substructure, and 
the rapid passing through the abstract symbols lead to the 
misconceptions (Bezuk & Bieck, 1993).

When we look at the literature, we encounter different types 
of misconceptions about fractions. The first thing to pay at-
tention to the teaching of fractions is the idea that whole 
fractional pieces must be equal in size to each other (Van De 
Walle, Karp, & Bay-Williams, 2012). Several studies show that 
there are misconceptions related to all pieces of fractions 
being not equal to each other (Alacaci, 2014; Demiri, 2013; 
Haser & Ubuz, 2002; Karaağaç & Köse, 2015; Kocaoğlu & Ye-
nilmez, 2010; Okur & Çakmak Gürel, 2016; Pesen, 2007; Reys 
et al., 1998). The reason for this misconception is stated as 
passing to a demonstration of fractions with symbols before 
forming a conceptual background (for example by giving a 
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symbolic representation 2/5 before telling exactly what is 
the meaning of the 2/5 fraction by showing the concrete 
models) (Alacaci, 2014).    

Another misconception about fractions relates to the 
representation of fractions on the number line. Many 
researchers emphasize the necessity of using number 
lines in the teaching of fractions (Clarke, Roche, & Mitch-
ell, 2008; Flores, Samson, & Yanik, 2006; Middleton, Van 
den Heuvel-Panhuizen, & Shew, 1998; Usiskin, 2007). 
The number line is a useful model to better understand 
which fraction is smaller or bigger and to reinforce that 
there is always another fraction between two fractions 
(Van De Walle, Karp, & Bay-Williams, 2012). Related to the 
representation of fractions on number line; it is seen that 
there are misconceptions about how to divide the whole 
into pieces, how many of them will be taken, and how 
to determine the unit in simple and compound fractions 
(Bright, Behr, Post and Wachsmuth, 1988; Okur & Çakmak 
Gürel, 2016; Önal & Yorulmaz, 2017; Pesen, 2008; Yanik et 
al., 2008; Yetim & Alkan, 2010).

When we look at the misconceptions about the ranking of 
fractions, it is seen that there are misconceptions based 
on ranking by looking at only numerator or denominator 
and the assumption that if the numbers at numerator and 
denominator is bigger, the fraction is bigger compared 
to the other. (Biber, Tuna, & Aktaş, 2013; Hansen, 2014; 
Hart et al., 1980; Haser & Ubuz, 2002; Mack, 1990; McLeod 
& Newmarch, 2006; Okur & Çakmak Gürel, 2016; Önal & 
Yorulmaz, 2017). It is stated that this misconception is due 
to focusing on a single component instead of the search-
ing relationship between numerator and denominator 
and thinking fractions as natural numbers (Alacaci, 2014).

It is stated that the misconceptions in operations on frac-
tions are derived from considering fractions as integers, 
teaching operations in fractions without understanding 
the fractions and equivalent fractions exactly and based 
on only rules without the conceptual infrastructure being 
explained (Alacaci, 2014). There are also researches on the 
misconceptions of students about operations in fractions 
(Biber, Tuna, & Aktaş, 2013; Crouse & Sloyer, 1987; Haser 
& Ubuz, 2002; McLeod & Newmarch, 2006; Ojose, 2015; 
Okur & Çakmak Gürel, 2016; Önal & Yorulmaz, 2017; Soylu 
& Soylu, 2005; Stafylidou & Vosniadou, 2004; Vamvakous-
si & Vosniadou 2004). Students learn to do operations on 
fractions routinely every year, but they forget how to do 
this later because of doing it by memorizing formulas and 
algorithms (Şiap & Duru, 2004).

It is thought that it is important to be aware of the miscon-
ceptions of the students on this issue so that the teaching 
of fractions can be done more effectively. In addition, it is 
believed that the identification of the misconceptions in 
this context is important in terms of re-proving the mis-
conceptions that exist in the literature. It can be said that 
the presentation of the students’ misconceptions in this 
way can enable the teachers to plan the teaching by taking 
into account these misconceptions and thus to realize the 
learning at the conceptual level. In addition, in other stud-
ies students were asked to solve only the questions given. 
However in this research by using open-ended questions 
students were also asked to explain how they solve each 
question as well as solving them. It is thought that this re-
search will provide detailed information about students’ 
thinking. On the other hand, when we looked at the liter-
ature, it was seen that the studies about the misconcep-
tions in the fractions are generally at the primary school 
level. In this study, misconceptions about the fractions of 
the 6th-grade students were determined. It can be said 
that the research is different from the researches in the 

literature due to the reasons mentioned.

Purpose of The Research

The purpose of this research is to determine the miscon-
ceptions of 6th-grade students regarding part-whole rela-
tions in fractions, representation of fractions on the num-
ber line, ranking of fractions and operations in fractions. 

Problem of The Research

Problem of the research is “What are the misconceptions 
of the 6th class students about fractions?” The following 
sub-problems were searched for this research problem.

1. What are the misconceptions of 6th-grade students re-
garding the part-whole relations in fractions?

2. What are the misconceptions of 6th-grade students 
regarding the representation of fractions on the number 
line?

3. What are the misconceptions of 6th-grade students re-
garding the ranking of fractions?

4. What are the misconceptions of 6th-grade students re-
garding the operations in fractions?

Methodology

Research Model

The aim of the research is to reveal the misconceptions 
of the 6th-grade students about the fractions and to get 
in-depth knowledge about the misconceptions of this 
concept. In this context, the case study method of qual-
itative research methods was used in the research. The 
case study method is defined as the determination of 
the investigation’ status and in-depth examination of the 
situation (Bogdan & Biklen, 2007, p. 59). This method is 
the preferred method when it is necessary to examine 
the situation as a whole and in a comprehensive way (Fe-
agin, Orum, & Sjoberg, 1991). In this study, the case study 
method was used in order to determine the students’ mis-
conceptions about the fractions and to investigate these 
misconceptions by depth.

Data Collection Tools

In the study, 5 open-ended questions were used as a data 
collection tool in order to investigate the students’ learn-
ing of part-whole relation in fractions, representation of 
fractions on the number line, rank of fractions and oper-
ations in fractions. In two questions, the students were 
asked to determine which of the statements given are 
correct/incorrect and also to express the reasons why 
they chosed correct or incorrect. Similarly, students were 
asked to explain how they responded to the questions 
about ranking fractions from small to large. This situation 
was expressed to the students during the application and 
it was emphasized that they should make the necessary 
explanations. In this way, it was tried to prevent giving 
right answer to the question with luck. The answers and 
explanations given by the students were examined and 
it was determined whether they have misconceptions or 
not. Prior to the preparation of the questions, the studies 
in this area in the literature were examined and the mis-
conceptions were determined. More than one question 
was asked about each misconception, so it was examined 
whether the students had misconceptions in both similar 
questions. While preparing the questions, researchers 
benefited from the questions that McLeod and Newmarch 
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(2006), Yanik et al. (2008), Loc, Tong and Chau (2017) had 
used in their studies. Then, two mathematics educators’ 
opinions were taken about the prepared questions. Ac-
cording to expert opinions, one item in the first question 
was removed because it could lead to misunderstandings 
of the students. In this way, the test was ready for imple-
mentation. The first question in the test was about the 
parts-whole relation of fractions, the second one is about 
display fractions on the number line, the third one is about 
ranking of fractions, the fourth one is about making sum-
mation operation by using modeling and the last one is 
about summation, multiplication and division operations 
in fractions. 

Sample

The sample of this study was composed of 104 students 
who are being educated in 6th-grade of five secondary 
schools in a province which takes place in the north part of 
Turkey.  The application was made in the first semester of 
the 2017-2018 academic year. A simple random sampling 
method was used in this study. In this sampling method, 
the probability of selecting each group is equal to each 
other (Çepni, 2010). The distribution of students partici-
pating in the study by gender was shown in Table 1.

Table 1. Distribution of students participating in the study 
by gender

Gender Frequency Percentage

Female 59 56.73

Male 45 43.27

Total 104 100

According to Table 1, it was seen that 56.73% of the stu-
dents who participated in the test were female and 43.27% 
were male.

Analysis of Data

The answer sheets of students were coded as S1, S2, S3, 
..., S104. The answers of the students were examined in 
three categories as right, wrong and empty for each ques-
tion. The students’ misconceptions were determined by 
looking at the answers they gave and explanations they 
made. The misconceptions were divided into categories 
by the researchers based on the answers given by the stu-
dents after the examination of all the papers, and sample 
student answers for each misconception were also pre-
sented in tables. In the analysis of the data, each student 
response was coded by all researchers independently. The 
inter-coder reliability was determined by the kappa coef-
ficient of Fleiss and was found 0,80. According to the clas-
sification made by Fleiss, Kappa value is considered to be 
a perfect consistency when it is 0,75 and above this value 
(Fleiss, 1981). When this classification was taken into con-
sideration, it was seen that the percentage of consisten-
cy is appropriate. Also, in the event of disagreement, the 
answers were re-examined and a common decision was 
reached. Descriptive statistical techniques (frequency/per-
centage) were used in the analysis of the data obtained 
from the test. Sample misconceptions for each question 
were also presented and shown in the tables.

Results

In this section, analyzes of the students’ responses to the 
questions were given. The analyzes were done separately 
for each question, as the different acquisitions of fractions 
were taken into account. Each one of the first three ques-
tions in the test was directed to a subproblem, and the 

fourth and fifth questions were directed to a single sub-
problem. Thus, answers were sought for four sub-prob-
lems by using the total of five questions.

Results related to first sub-problem

The first question was about the part-whole relationship 
in fractions. The students were asked to evaluate the given 
statements as true or false and to make necessary expla-
nations. The first question of the test was shown in Figure 
1.

Figure 1. The first question of the fraction information test

The distribution of the students’ responses to the first 
question was presented in Table 2.

Table 2. Distribution of students’ responses to the first ques-
tion

Evaluation
a b c

f % f % f %

True 100 96.15 68 65.38 57 54.81

False 4 3.85 36 34.62 45 43.27

Empty -     - - - 2   1.92

Total 104 100 104 100 104 100

According to Table 2, it was seen that the percentage of 
students who answered incorrectly to item a that all piec-
es are equal to each other is very little (3.85%). However, 
the percentages of students who answered incorrectly to 
item b and c that all pieces aren’t equal to each other were 
quite high (34.62%, 43.27%). In addition, it was seen that 
the percentage of wrong answers to the triangular shape 
is higher than the circular shape. The misconceptions of 
the students in the first question were given in Table 3 in 
categories.

Table 3. Misconceptions in the first question and sample stu-
dent answers

Type of 
Misconcep-
tion 

Sample Student Answers

Perception 
of each part 
of shape as 
equal
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Looking at the explanations made by the students, it was 
seen that in fractions, they couldn’t think that all the pieces 
have to be equal, they only focused on how many total 
pieces are there and how many are dyed.

Results Related to Second Sub-problem

The second question related to the representation of frac-
tions on the number line. Students were asked to show 
the simple and compound fractions given on the number 
line. Here, the number line was limited to 0 and 6 points, 
and it was examined whether or not the students pay 
attention to the unit of the fraction when they show the 
fraction. 

Misconceptions were identified by asking two questions 
with the same difficulty level for simple and compound 
fractions and by analyzing the answers of the students in 
both questions in parallel. The second question of the test 
was shown in Figure 2.

Figure 2. The second question of the fraction information test

The distribution of the responses of the students to the 
second question was presented in Table 4.

Table 4. Distribution of students’ responses to the second 
question

Evaluation
a b

f % f %

True 48 46.15 33 31.73

False 54 51.92 67 64.42

Empty  2  1.92  4  3.85

Total 104  100 104  100

While 51.91% of the students answered incorrectly to 
item a which is about showing 2/3 simple fraction on the 
number line, 64.42% of the students answered incorrectly 
to item b which is about showing 9/4 compound fraction 
on the number line. In addition, there were also students 
who didn’t answer this question (1.92%, 3.85%). The mis-
conceptions of the students in the second question were 
given in Table 5 in categories.

When the answers of the students were examined, it was 
seen that they have misconceptions such as determina-
tion of the unit of the fraction wrongly, representation of 
the fraction on the number line without dividing the units, 
thinking compound fraction as a simple fraction and think-
ing fractions …

Results Related to Third Sub-problem

The third question was about ranking of fractions. The stu-
dents were asked to rank three fractions given and explain 
the reasons of their ranking. The third question of the test 
was shown in Figure 3.

Table 5. Misconceptions in the second question and sample 
student answers

Type of 
Misconception Sample Student Answers

Determination 
of the unit 
of fraction 

wrongly

Showing 
fraction 
without 

dividing by 
units

Thinking 
compound 

fraction as a 
simple fraction

Thinking 
fraction should 

be placed 
between the 
number in 

numerator and 
the number in 
denominator

Figure 3. The third question of the fraction information test

The distribution of the responses of the students to the 
third question was presented in Table 6.

Table 6. Distribution of students’ responses to the third ques-
tion

Evaluation f %

True 65 62.5

False 39 37.5

Empty - -

Total 104 100

37.5% of the students answered this question wrongly. 
There was no student who didn’t answer the question. The 
misconceptions of the students in the third question were 
given in Table 7 in categories.

When the responses of the students were examined, it 
was seen that the students answered the question wrong 
because of reasons such as ranking according to the prox-
imity of the numerator and denominator, ranking only by 
looking at the numerator or the denominator and ranking 
by looking at the minirity or majority of the numbers like 
natural numbers.

Results Related to Fourth Sub-problem

The fourth and fifth questions were about operations in 
fractions. In the fourth question, students were asked to 
find out the result of the summation operations in the 
models. One of the results was a simple fraction while the 
other was a compound fraction. The fourth question of 
the test was shown in Figure 4.
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Figure 4. The fourth question of the fraction information test

The distribution of the responses of the students to the 
fourth question was presented in Table 8.

Table 8. Distribution of students’ responses to the fourth 
question

Evaluation
a b

f % f %

True  82 78.85  68 65.38

False  20 19.23  28 26.92

Empty   2  1.92   8 7.69

Total 104   100 104  100

While 19.23% of the students gave wrong answer to 
question which is regarding the sum of simple fractions 
through modeling, 26.92% of the students gave wrong an-
swer to question b which is regarding the summation of 
the compound fractions through modeling. The miscon-
ceptions of students in the fourth question were given in 
Table 9 in categories.
When the responses of the students were examined, it 
was seen that students have misconceptions such as add-
ing numerator with numerator, denominator with denom-
inator; confusing the numerator with denominator and 
make the operation accordingly to this.

The fifth question regarding operations in fractions relat-
ed to summation, multiplication and division operations in 
fractions. The students were asked to evaluate the given 
statements as true or false and to make necessary expla-
nations. Because the summation operation is the inverse 
of the substraction operation and for not increasing the 

number of questions too much, the misconceptions at 
substraction operation weren’t included. The fifth ques-
tion of the test was shown in Figure 5.

Table 9. Misconceptions in the fourth question and sample 
student answers

Type of Miscon-
ception Sample Student Answers

Adding numerator 
with numerator, 

denominator with 
denominator

While express-
ing the fraction, 
confusing the 

numerator with 
denominator

Figure 5. The fifth question of the fraction information test

The distribution of the responses of the students to the 
fifth question was presented in Table 10.

Table 7. Misconceptions in the third question and sample student answers

Type of 
Misconception Sample Student Answers

Determination of the unit of fraction 
wrongly

Showing fraction without dividing 
by units

Thinking compound fraction as a 
simple fraction
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While 26.92% of the students answered incorrectly to item 
a, which is related to the adding of two fractions have dif-
ferent numerator and denominator; 17.31% of the stu-
dents gave wrong answer to item b, which is related to 
the adding of two fractions have different numerator and 
same denominator. %37.5 of the students answered in-
correctly to the item c, which is related to the adding of 
two compound fractions have same denominators.   50 % 
of the students responded wrongly to the item d, which is 
about multiplying an integer with a simple fraction. Lastly, 
the percentages of students who responded incorrectly to 
the e and f items which are about division operations in 
fractions were 31.73% and 56.73%. The misconceptions of 
the students in the fifth question were given in Table 11 
in categories.

Table 11. Misconceptions in the fifth question and sample 
student answers

Type of Misconcep-
tion Sample Student Answers

While adding two 
fractions, adding nu-
merator with numer-
ator and denomina-

tor with denominator 
separately

Thinking multipli-
cation of an integer 

with a simple fraction 
as conversion of an 
integer fraction to 

compound fraction

While multiplying an 
integer with a simple 
fraction, multiply the 
integer number with 
numerator and de-

nominator separately 

Equalizing the 
denominators while 
doing multiplication 

of fractions

While dividing, move 
from the generali-
zation of "the first 

fraction remains the 
same and the second 

fraction is inverted 
and multiplied by the 

first fraction"

While dividing 
fractions, thinking 

fractions as natural 
numbers

When we looked at the questions about adding in frac-
tions, it was seen that the misconceptions are usually de-
rived from adding numerator with numerator and denom-
inator with denominator separately. We were faced with 
misconceptions about multiplying an integer with simple 
fraction such as thinking multiplication of an integer with 
a simple fraction as conversion of an integer fraction to 
compound fraction, multiplying the integer with numera-
tor and denominator separately. The misconception about 
division in fractions was that “the first fraction remains the 
same while dividing the fractions, the second fraction is 
inverted and multiplied by the first fraction”.

Conclusion, Discussion and Recommendations

It was seen that the causes of mistakes and the miscon-
ceptions which cause these mistakes are common. In the 
first question related to the part-whole relation in the 
fractions, it was seen that the students have misconcep-
tions about the part-whole relation in the fractions. Al-
though all the pieces of shapes were not equal to each 
other, the students expressed the fraction according to 
the total number of pieces dyed, and could not imagine 
that all parts of the fraction must be equal to each oth-
er. As shapes became more difficult, it was seen that the 
percentage of wrong answers increased. Looking at the 
studies done it was seen that, parallel to the results of 
this research, students didn’t pay attention to the fact that 
parts of shapes must be equal to each other (Demiri, 2013; 
Haser & Ubuz, 2002; Karaağaç & Köse, 2015; Kocaoğlu & 
Yenilmez, 2010; Okur & Çakmak Gürel, 2016; Pesen, 2007; 
Reys et al., 1998). In order to eliminate this misconception, 
it is thought that the conceptual sub-structure of the frac-
tion concept should be established firstly while teaching 
the fractions. 

When the answers given to the second question related to 
the representation of fractions on the number line were 
examined, it was seen that there are four types of mis-
conceptions. The first of these misconceptions was due 
to misidentifying the unit of the fraction. In the first item 
of this question, it was necessary to divide the number 
between 0 and 1 into 3 equal parts and take the second 
one. However, students divided the fraction into 4 parts 
by placing 3 lines between 0 and 1. In a similar way, in 
the second item of this question, students divided each 
natural number into 5 parts instead of 4 parts. In Pesen’s 
(2008) study, similar to the findings of this study, it was 
seen that while the students divide into equal parts the 
units, they place points as the number of the denomi-
nator of the fraction. Again, in the study of Bright et al. 
(1988), as similar to the results of this research, it seemed 
that the students have difficulty in separating the whole 
to pieces.  Another misconception in this question was 
to show the fraction on number line without dividing to 
the units. When the students showed the fraction  on the 
number line, they went 2 points from the 0 point. In the 
same way, when they showed the fraction , they answered 
the question by going 9 points from 0 point without tak-
ing into account the unit of the fraction. There were also 
students who point out the fraction instead of  by thinking 
compound fraction as a simple fraction. In the study of 

Table 10. Distribution of students’ responses to the  fifth question

Evaluation
a b c d e f

f % f % f % f % f % f %

True 76 73.08 86 82.69 63 60.58 47 45.19 69 66.35 42 40.38

False 28 26.92 18 17.31 39 37.5 52 50 33 31.73 59 56.73

Empty - - - - 2 1.92 5 4.81 2 1.92 3 2.88

Total 104 100 104 100 104 100



597

Misconceptions of Sixth Grade Secondary School Students on Fractions / Aliustaoğlu, Tuna & Biber

Yanik et al. (2008), it was seen that there were miscon-
ceptions such as determining the unit of fraction wrongly 
while showing the fraction on the number line, thinking 
compound fraction as a simple fraction. Similar to these 
researchers, it was seen that in the research of Yetim and 
Alkan (2010), students had difficulties in showing fractions 
on the number line. Another misconception in this ques-
tion was to show the fraction  as a number between 2 and 
3 by thinking the fraction as a natural number and taking 
into account the numbers in the numerator and denom-
inator of fractions. When we looked at the question as a 
whole, it was seen that students were more likely to have 
difficulties in the compound fractions than in the simple 
fractions. In the study of Haser and Ubuz (2002), similar 
to the results of this study, the students were found to 
have difficulty in displaying the fractions on number line 
and they made more mistakes in the displaying of com-
pound fractions than simple fractions. In order to avoid 
the misconceptions of these concepts, it is thought that 
it is useful to teach determining the unit of the fraction 
well before teaching representation of fractions on num-
ber line, to make a distinction between simple fractions 
and compound fractions, to teach the subject by including 
different modeling.

In the third question related to the ranking of the fractions, 
three different misconceptions were encountered. The 
first one was to rank by looking at the proximity of the nu-
merator and the denominator. The students thought that 
the fraction is smaller if the difference between the numer-
ator and the denominator is less. Another misconception 
in this question was to rank by looking at only numerator 
or only denominator. For example, there were students 
who think that if the number in the denominator is big, the 
fraction is small, and if it is small, the fraction is big.   The 
third misconception was that if the number of numerator 
and denominator of fraction is small, then the fact is that 
it will be smaller. This misconception was sourced from to 
rank by looking at the magnitude of the numbers, think-
ing like a natural number. When we looked at the stud-
ies about the ranking of fractions in the literature, similar 
misconceptions were encountered. It was seen that in the 
studies of Biber, Tuna and Aktaş (2013), Hansen (2014), 
Mack (1990) and Önal and Yorulmaz (2017), parallel to the 
results of this research, students rank fractions according 
to the number of the fractions they contain and rank by 
looking at only one of the numerator and denominator. 
Again in the study of Okur and Çakmak Gürel (2016), it is 
stated that the students have misconceptions such as “the 
fraction is bigger when the denominator is bigger, while 
the numerator and denominator are expanded, only one 
is expanded”. Similarly, in a study by Haser and Ubuz 
(2002), it was found that students have difficulty in order-
ing fractions which have unequal denominators. In order 
to overcome these misconceptions, it can be said that it is 
beneficial for teachers to teach by taking into account the 
students’ mistakes and to use concrete materials in the 
teaching process.

When we looked at the fourth question about modeling 
and doing summation operation of simple and compound 
fractions, it was seen that students have misconceptions 
in this respect. The first one was adding numerator with 
numerator and denominator with denominator separate-
ly. Another misconception was that while writing the result 
of the addition process, to reverse the place of numerator 
and denominator. It was seen that there are students who 
write total number of pieces to numerator and total num-
ber of dyed pieces to denominator. Similarly, in a study by 
Kara and İncikabı (2018), it was seen that students have 
difficulties in modeling the summation operation in frac-
tions. 

In the fifth question concerning summation, multiplica-
tion, and division operations in fractions, it was seen that 
students have misconceptions about the concept. Look-
ing at the student answers, similar to the fourth question, 
it was seen that the first of the misconceptions is while 
adding two fractions, adding the numerator with numer-
ator and denominator with denominator separately. This 
misconception was due to the fact that the generalization 
of the processes that students learn about operations in 
integers to fractions, can not see fractions as two num-
bers’ relation to each other and can not form well the con-
cept of the equivalent fraction in their minds. It was also 
seen that the students made more mistakes while adding 
fractions which have different denominators than adding 
fractions which have same denominators. Parallel to the 
results of this research, similar misconceptions were en-
countered in the studies of Biber, Tuna and Aktaş (2013), 
Haser and Ubuz (2002), Işık and Kar (2012) and Vamvak-
oussi and Vosniadou (2004). In these researchers, it was 
mentioned that the students generalize the learned at 
natural numbers to the fractions. Again similar to the re-
sults of this research, in the studies of Ojose (2015), Okur 
and Çakmak Gürel (2016) and Önal and Yorulmaz (2017) 
it was seen that students have misconceptions such as 
collecting numerator and denominator separately when 
adding fractions, thinking fractions as natural numbers. In 
order to eliminate these mistakes, teaching of the basic 
concepts of fractions should be done well before opera-
tions in fractions, the concept of the equivalent fraction 
should be emphasized.

When the responses given to the item which is about mul-
tiplying an integer by a simple fraction were examined, it 
was seen that the students have misconceptions such as 
thinking multiplication of an integer with a simple fraction 
as conversion of an integer fraction to compound fraction, 
multiplying the integer with numerator and denominator 
separately and equalizing the denominators while doing 
multiplication of fractions. In the study of Haser and Ubuz 
(2002), similar to the results of this research, it was found 
that the students had difficulties in multiplication of a nat-
ural number with fraction. Again in the studies of Soylu 
and Soylu (2005) and Okur and Çakmak Gürel (2016), it 
was stated that the students generalize the rule of add-
ing in fractions to multiplying of fractions and while doing 
multiplication in fractions equalizing the denominator as 
in addition in fractions. When we looked at the answers to 
the questions about the division in fractions, it was seen 
that while doing the division operation, there is a miscon-
ception moving from the generalization that “the first frac-
tion remains the same and the second fraction is inverted 
and multiplied by the first fraction”. Another misconcepet-
ion was to divide the numerator with numerator and de-
nominator with denominator separately, but while doing 
this operation thinking like operations in natural numbers. 
When we looked at the studies done in the literature, it 
was seen that the students have similar misconceptions 
about the division process in fractions. In a study of Loc, 
Tong, and Chau (2017), it was also stated that the students 
solve the division operations based on rules without con-
sidering the underlying reasoning behind the operations. 
Again Ma (1999) and Boaler and Humpreys (2005) stated 
that rule-based teaching makes it difficult to understand 
the subject. In order to avoid these misconceptions, it is 
thought that the processes performed in fractions should 
be presented to the students through concrete models 
and real-life problems, and logical reasons underlying the 
operations should be presented instead of giving the rules 
about the operations.

In the direction of this research findings, the following sug-
gestions were given.
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• In the teaching of the subject of fractions, firstly the ba-
sic concepts related to the subject should be understood 
thoroughly by students, then numerical representations 
and operations should be taught.

• Teaching must be supported with concrete materials in 
order to avoid the misconceptions of the concept of frac-
tions.

• Teaching should be done by taking into account the dif-
ferent meanings of fractions and different ways of frac-
tions’ representations.
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