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Abstract

Keywords

This study aims to analyze the errors made in terms of the unit fraction,
symbol, and model of fractions at the level of 3rd graders at the primary school.
In this research, the case study pattern, which is among the qualitative research
patterns, was used. The study group consists of 173 primary school third-
graders. In the analysis of the data, the accuracy level of the answers given by
the students to the questions was determined by using descriptive analysis, and
then the error types were determined and analyzed by identifying them on the
incorrect answer sheets. The results of the research revealed that the errors were
made in failure in establishing the part-whole relationship in determining the
unit fraction, writing a fractional number, drawing the fraction model, and
reading the fractional number. For the question of writing the reading of
fractional numbers given in symbolic and two-dimensional representation, it
was determined that the students were observed to make errors in establishing
the part-whole relationship, establishing a conceptual relationship between
numerator and denominator, establishing a conceptual relationship between the
shaded part and the whole part, drawing the fractional model, and dividing the
shaded part by the unshaded part. For the questions in which symbolic and two-
dimensional representation of fractions are asked to be converted to each other,
the most frequent errors observed were the failure in establishing the part-
whole relationship, establishing the conceptual relationship between the shaded
part and the whole part, and dividing the shaded part by the unshaded part. For
the question where the difference between the unit fraction and the fractional
number was asked to explain, the students were observed to make errors in
expressing the difference between the unit fraction and fractional number,
defining just one of them, and defining the fractional number with symbolic
representation and defining the unit fraction with two-dimensional fraction
model. For eliminating these errors, it is recommended to enrich the lessons
with concrete materials and different model applications to facilitate
understanding the difference between the unit fraction and fractional number
and to study the applications that will help students establish the part-whole
relationship.
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Introduction

Today, mathematics has a significant function that prepares individuals for life in terms of
both daily life and professional life. Many students see mathematics as a collection of different
knowledge and skills that need to be memorized. On the other hand, the teachers, who focus on
developing the necessary skills in solving mathematical problems, ignore the need for guidance for
students to see and appreciate the order and harmony of mathematics (Pesen, 2020). However, the
main purpose of the curriculum of the primary school mathematics course is to provide students with
mathematical literacy skills and to ensure that students develop positive attitudes towards mathematics
(Giiler, 2019). Hence, the students should be made to recognize the relationships between
mathematical structures, and the students should be able to see the beauty and aesthetics of
mathematics by showing the similar and different aspects of these structures (Pesen, 2020).

As it is known, we use natural numbers to solve most problems in daily life. In some cases,
however, natural numbers remain insufficient to solve problems. For example; while two natural
numbers can be easily summed up in the operation of 5+3 =?, the integers, i.e. the numbers including
the negative whole numbers, need to be used in the operation of 3—7=?. In the same way, 6 apples can
be easily shared by 2 children, while the use of natural numbers is insufficient to share 6 apples
equally by 5 children. Here, the concept of fractions takes part in the operation (Yenilmez & Ev-
Cimen, 2019). The term "fraction" is defined as "the number that describes one or more of the equal
parts in which a unit is divided" (Turkish Language Society [TLS], 2020). There is a wide range of
uses of the concept of fractional numbers such as defining the whole, half, quarter, three-fifths, one-
tenth, twenty percent of an object, a numerical value of a quality, its value, part of something, part,
quantity, or ratio of two things to the whole (Yenilmez & Ev-Cimen, 2019).

While the subject of fractional numbers comes up with simple sharing in the pre-school
period, it is a subject that is more systemically taught in primary school. The subject of fractional
numbers, which is one of the richest and most complex subjects of the curriculum of the primary
school mathematics courses, is widely used in various forms in daily life. Many expressions and
actions such as "It's quarter past ten.", "l bought half a kilo of mincemeat from the butcher shop.",
"Let's add six cups of water to three cups of rice while cooking rice." make use of fractions. Therefore,
teaching fractional numbers is regarded as an important subject in mathematics (Baykul, 2014;
Yenilmez & Ev-Cimen, 2019). Another point that should be considered about fractions is that students
should be able to distinguish the relationship between fractions and the number of fractions. Students
should be able to recognize that the fractions express a multiplicity consisting of one or more parts of a
whole, and a fractional number is a number indicating this multiplicity. They should also be aware that
a whole is divided into equal parts and each of the identical parts is a unit fraction (Baykul, 2014). A
unit fraction is defined as the fraction whose numerator is always "1 (one)" and represents each of the
identical parts of a whole, i.e. it shows the feature of the unit (Yenilmez & Ev-Cimen, 2019).

The subject of fractions in primary school is addressed first by using models, then by symbols
(numerator, denominator, fraction line), and its wording (Go6zel, 2020). A fraction given with the
model can be written in the text form and expressed in accordance with the term and terminology of
mathematics (Yenilmez & Ev-Cimen, 2019). For example, after explaining the symbolic
representation of a fraction upon the model representation of it, its expression should be provided, and
attention should be paid to the order of denominator and numerator in the expression. In establishing
the relationship between the symbol and the expression of a fraction whose model is given, the student
should be able to convert it to the other two states when the fraction is given in one of these three
states (Pesen, 2020).

Since the number indicating the relationship between its equal parts of a whole or a group of
objects is expressed as the fractional number, the part-whole relationship should be emphasized in the
teaching of these numbers (Pesen, 2020). The part-whole relationship used in teaching fractions is
taught to the students by using area, length, set, and volume models. Utilizing models in the teaching
of fractional numbers is considered vital in terms of supporting conceptual learning and providing
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convenience and clarity in operations. For example, the area model is appropriate when students are
asked "two-thirds of a field", while the length model is appropriate when "half of a road" is asked to be
calculated. Likewise, the set model is preferred for the expression of "two-fourths of the employees”,
and the volume model is preferred for the expression of "one-third of a liter of water" (Yenilmez &
Ev-Cimen, 2019).

Examining the acquisitions of the subject of fractions in the curriculum of the primary school
mathematics coursed, the terms of whole and half are introduced on the model in the 1st grade, the
term of the quarter is introduced, and the relationships between these terms are included in the 2nd
grade. In the 3" grade, the representations of the fractional numbers (numerator, denominator, fraction
line) of the whole, half, and quarter terms using appropriate models are taught. In the expression of the
representation of the fractional numbers, attention is paid to emphasize the part-whole relationship.
For example, for the fractional number of 2, it is emphasized that the fractional number is read as

5

"two-fifth", and that the whole is divided into 5 equal parts and two parts are taken. Also, in the 3™
grade, the topic of the relationship between numerator and denominator is reinforced by addressing the
unit fraction concept. In the 4th grade, simple, compound, and mixed fractions are introduced, and
students are expected to add and subtract fractions with equal denominators and solve problems
suitable for these operations. As can be seen, the subject of fractional numbers is further taught as the
grades progress starting from the 1st grade, and the operations are diversified considering their being
greater and smaller compared to other (Ministry of National Education [MoNE], 2018).

The subject of the fractional numbers is one of the subjects that students have difficulty in
learning because it is interpreted using different concepts such as part-whole, measurement, division,
operator, and ratio (Charalambous & Pitta-Pantazi, 2005; Dogan & Isik-Tertemiz, 2020; Hansen,
2014; Lamon, 1999; Yenilmez & Ev-Cimen, 2019). In fractional numbers, the "part-whole"
relationship is explained using the terms of numerator and denominator. The length of a distance is
described numerically using the value of the fraction by "measuring”. The numerical value obtained
when the number a is divided by the number b is called the "quotient”. The meaning of the "operator"
in the fractions is found by dividing the whole by the denominator and taking the parts as defined by
the numerator, or making the operation vice versa. The meaning of the "ratio" written as "a/b" is
expressed as part-part or part-whole (Gozel, 2020). In this context, various studies have been
conducted on fractions interpreted with different concepts. Also, the researchers tried to determine the
difficulties encountered. These studies revealed that students had misconceptions that the numerical
value in the expression of a fractional number varied based on the whole referenced (Karaaga¢ &
Kése, 2015), they made mistakes in solving problems related to fractions (Basgiin & Ersoy, 2000;
Kocaoglu & Yenilmez, 2010; Ozer, Karacakdylii, & Tekin-Sitrava, 2020), they had misconceptions
about addition, subtraction, multiplication, and ordering of the fractional numbers (Altiparmak &
Ozﬁdogru, 2015; Biber, Tuna, & Aktas, 2013; Onal & Yorulmaz, 2017), they had difficulty in
understanding the basic concepts of fractions (Aksu, 1997; Okur & Cakmak-Giirel, 2016), and the
teachers' subject matter knowledge and pedagogical content knowledge on the subject of fractions is
insufficient (Yangin, Yangin, & Pirasa, 2018). The studies also indicated that these difficulties were
observed since the students memorized the formulas and algorithms instead of understanding fractions
and perceived the numerator and denominator of fractions as two different integers (Siap & Duru,
2004).

In teaching mathematical concepts, these concepts should be associated with each other, and
how a mathematical rule or algorithm is found and what it expresses should be explained. Since
following a procedure that is not comprehended by students may produce incorrect results, the
probability of confusing algorithms is high (Van De Walle, Karp, & Bay-Williams, 2010). In the
curriculum of the primary school mathematics course, it is stated that the new concepts related to
mathematics should be built on previous concepts taught using concrete teaching materials, and the
students should be able to express their thoughts verbally to internalize mathematical concepts (Divrik,
2019; MoNE, 2018). In this context, fractions are tried to be perceived with the terms of the whole,
half, and quarter in the 1st and 2" grades of primary school. In the 3" grade, the terms of the fraction
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are introduced, and the concept of the unit fraction is given. In the 4th grade, various problems are
solved by performing operations related to fractions. Therefore, starting from the 1% grade of primary
school, teachers should not overlook important terms while teaching the concept of fractional
numbers, and they should be more careful about the activities, models, and errors students may make
in the lessons.

Due to the difficulty of the subject of the fractional numbers, it is essential to determine the
mistakes that can be made in this subject, and the teachers should take precautions to eliminate these
difficulties by designing the curriculum considering them. Therefore, the study aims to analyze the
errors, made by the primary school 3™ graders in terms of the unit fraction, the symbol, and the model.
In accordance with this purpose, answers to the following questions are sought:

1. What are the accuracy levels of the errors made by primary school 3™ graders in terms of
the unit fraction, symbol, and model?

2. What are the types of errors made by primary school 3' graders in terms of the unit fraction,
symbol, and model?

Method

In this study, the errors made by students on fractions were analyzed in terms of the unit
fraction, symbolic, and model representation. Therefore, the case study pattern, which is one of the
qualitative research patterns, was used in the study. The case study is a research pattern that reveals
understanding, defining, predicting, or controlling an individual, group, or cultural situation (Akar,
2017). The present study tries to reveal the errors that students make on fractions by analyzing these
errors in terms of the unit fraction, symbolic, and model representation.

Study Group

The study group of the research consists of 173 3™ graders studying at the public schools in
the Iscehisar district of Afyonkarahisar in the academic year of 2015-2016. The convenience sampling
method was used in determining the participant students to take advantage of it for the research in
terms of the speed, practicality, and economy (Yildirim & Simsek, 2006).

Data Collection Tool

In this study, 5 open-ended questions including determining the unit fraction, reading
fractions, converting the fractions given by symbolic and two-dimensional representations, explaining
the difference between the unit fraction and fractional number were used. Expert opinion was sought
to determine the suitability of the questions in the data collection tool for the measurement and their
suitability for the representation of the field to be measured. Therefore, the opinions of two primary
school teachers who taught the 3™ graders were asked. The data collection tool was given its final
form by discussing the suitability of the questions determined for the measurement.

Data Analysis

The study data were analyzed using the descriptive analysis method. Clarifying the conceptual
structure of the research question before was the main factor affecting the selection of the descriptive
analysis method (Yildinm & Simsek, 2006). While conducting the descriptive analysis, in the
beginning, the responses of the students were analyzed considering their accuracy levels, and then the
errors made by the students' were determined considering their incorrect answers to the questions.
Later, these errors made by the students were listed and subjected to frequency analysis. To ensure the
validity and reliability of the study, examples of incorrect answers given by the students to the
questions were included in the findings section.

Findings
In this section, firstly, the answers given by the students to the questions were analyzed
considering their accuracy level; then, they were analyzed in terms of the types of errors.
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QUESTION 1: Write the unit fraction of the following fractions.

% Unit fraction: [:U:H:U] Unit fraction:

In the first question, students were asked first to determine the unit fraction of a fraction given
in symbolic representation. Then, a fraction was given in a two-dimensional fraction model. The
accuracy level of the answers given by the students to Question 1 is shown in Table 1.

Table 1. The accuracy level of the answers given by the students to Question 1

Symbolic Representation Two-Dimensional Representation

Response Frequency Percentage Frequency Percentage
(f) (%) (f) (%)
Correct 57 33 56 32
Incorrect 116 67 117 68

According to Table 1, 57 students (33%) gave correct answers to the question with symbolic
representation, while 56 students (32%) gave correct answers to the question with the two-dimensional
fraction model. On the other hand, 116 students (67%) gave incorrect answers to the question with
symbolic representation, and 117 students (68%) gave incorrect answers to the question with the two-
dimensional fraction model. These data revealed that most of the students gave incorrect answers to
this question in both cases since they did not have any conceptual knowledge that each identical part
of the given whole was the unit fraction, an important criterion in determining the unit of the fraction.
Information on the types of errors made by the students in the questions they answered incorrectly is
presented in Table 2.

Table 2. Types of errors made by students in Question 1 and examples of incorrect answers

Question Types of Error Incorrect Answer Examples f %
. . 1hh%
Error of drawing the model of the fraction 3 RPN 4 4’4 45 39
10 Kesrin birimi: azp‘ll
Symbolic . . 8 e 5 Sy SQQ.
- Error of reading the fractional number Kesrin birimi W = 16 14
Representation g 10 /17 (eight-tenth)
i i ishi - 8
Failure in est;aeblgtsiglnns%;c;\e part-whole 10 Kesrin birimi: 4 55 47
Error of writing the fractional number Kesrin birimi: 7 62 53
Two e
Dimensional Error of reading the fractional number Kesrin birimi: MD&%‘ 7 6

Representation (five-seventh)

Failure in establishing the part-whole [Um] G 8 4
relationship "

According to Table 2, the most common error, made by the students in determining the unit
fraction of a fraction in symbolic representation is the failure in showing any conceptual development
that one of the identical parts of the whole is the unit fraction, which is made by 55 students (47%).
Following this error, comes the error of drawing the model of a fraction made by 45 students (39%). It
was understood that the students did not have any knowledge about unit fraction but they answered the
question just they were required to answer it. The least frequent error was the error of writing the
fractional number in words, which is made by 16 students (14%). Again, it was understood that the
students did not have any idea that the unit fraction corresponded to the identical parts of a whole.
According to these data, it is understood that the students did not know that the number corresponding
to each equivalent part of a whole is the unit fraction.
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The most common error in determining the unit fraction of a given fraction model was the
error of writing the fractional number, which was made by 62 students (53%). The least common error
was the error of writing the fractional number in words, which was made by 7 students (6%). On the
other hand, 48 students (41%) failed to establish the part-whole relationship since they had no idea
how to find a unit fraction from the fraction model given. The data show that they do not have the
knowledge that each identical part of the whole is represented as a unit fraction.

QUESTION 2: Write the following fractions in words.

12
24

In Question 2, the students were asked to write a fraction, which was given in symbolic
representation and two-dimensional fraction model, in words. The accuracy level of the answers given
by the students to Question 2 is shown in Table 3.

Table 3. The accuracy level of the answers given by the students to Question 2

Symbolic Representation Two-Dimensional Representation

Response Frequency Percentage Frequency Percentage
() (%) U] (%)
Correct 123 71 121 70
Incorrect 50 29 52 30

According to Table 3, 123 students (71%) gave correct answers to the question with symbolic
representation, while 121 students (70%) gave correct answers to the question with the two-
dimensional fraction model. A total of 50 students (29%) gave incorrect answers to the question with
symbolic representation, while 52 students (30%) gave incorrect answers to the question with the two-
dimensional fraction model. In both cases, it was observed that most of the students wrote the fractions
in correct wording, which represented the part-whole relationship. However, several students gave
incorrect answers to this question. Table 4 presents the findings on the types of errors made by these
students.

Table 4. Types of errors made by students in Question 2 and examples of incorrect answers

Question Types of Error Incorrect Answer Examples f %
i i ishi i i 12 : ‘
Fallurs in establishing a con(;:%ptual r_elatlonshlp = v, L“f‘f 16 32
etween numerator and denominator (Twenty-four twelfth)
) e A
Symbollc_ Error of drawing the fraction model 12 12 24
Representation 24

Failure in establishing the part-whole 120 T
relationship 24&w&¢.-i(Twemy_f0ur) 22 44

=] (ten-thirds)

Failure in establishing a conceptual relationship T i e 10 19

between the shaded part and the whole

(three-sevenths)

ek e 4 8

/

Two
Dimensional
Representation

Error of dividing the shaded part by the non-
shaded part

(thirty-three)

]mdq 38 73

Failure in establishing the part-whole
relationship

According to Table 4, the most frequent error in writing a fraction given in symbolic
representation in words is the error of failure in establishing the piece-whole relationship, which was
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made by 22 students (44%). This error is followed by the failure in establishing the conceptual
relationship between the numerator and denominator, which was made by 16 students (32%). The least
frequent error was the error of drawing the fraction model; 12 students (24%) made this error because
they did not understand the question thoroughly. These error types reveal that students have
deficiencies in reading the fractional numbers in the order of denominator and numerator.

The most frequent error in writing a fractional number, which was given in the two-
dimensional fraction model, in words was the error of failure in establishing a part-whole relationship,
which was made by 38 students (73%). Following this, came the error of failure in establishing the
conceptual relationship between the shaded part and the whole, which was made by 10 students
(19%). The least frequent error was the error of dividing the shaded part into the unshaded part, which
was made by 4 students (8%). These types of errors reveal that students have deficiencies in reading a
fractional number, which emphasizes the part-whole relationship of fractions.

QUESTION 3: Show the following fractions by drawing appropriate shapes.

2 4
9 6

QUESTION 4: Write the fractional numbers represented by the following shapes.

- IF

In Question 3, the students were asked to express the fractions, which were given in symbolic
representation, using the two-dimensional fraction model. In Question 4, they were asked to write the
fraction, which was given in the two-dimensional fraction model, in symbolic representation. The
accuracy levels of the answers given by the students to Question 3 and Question 4 are presented in
Table 5.

Table 5. The accuracy level of the answers given by the students to Question 3 and Question 4

Question 3 Question 4
Response Frequency Percentage Frequency Percentage
() (%) () (%)
Correct 155 90 153 88
Incorrect 18 10 20 12

According to Table 5, 155 students (90%) gave correct answers to Question 3 in which the
students were asked to express the fractions, which were given in symbolic representation, using the
two-dimensional fraction model. On the other hand, 153 students (88%) gave correct answers to
Question 4, which was vice versa. While 18 students (10%) made errors in drawing the two-
dimensional fraction model of a fractional number given in symbolic representation, 20 students
(12%) made errors in writing the symbolic representations of the factional numbers using their two-
dimensional fraction models. In this case, the majority of the students, who established the model-
fraction relationship, were able to draw appropriate models for the given fractional number and write
the fractional numbers given in the two-dimensional fraction model. Table 6, presents the data on the
types of errors made by students who gave incorrect answers to these two questions.
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Table 6. Types of errors made by students in Question 3 and Question 4 and examples of incorrect

answers
Question Types of Error Incorrect Answer Examples f %
2 N 4
Symbolic Failure in establishing the part- ’ f\) C
. . : 77 18 100
Representation whole relationship %
Failure in establishing the )
conceptual relationship between — ' L 11 55
Two the shaded part and the whole
Dimensional
Representation  eror of dividing the shaded part J | =
-— - 9 45
by the non-shaded part 9 | | F

According to Table 6, all of the 18 students (100%) were observed to fail in establishing the
part-whole relationship in Question 3, in which they were asked to draw the two-dimensional fraction
model of the fractional number given in the symbolic representation. This error indicates that the
students have deficiencies regarding that the whole should be divided into equal parts of the number
given as the denominator and the parts of the number given as the numerator should be taken.

In Question 4, in which the students were asked to write the symbolic representation of a
fraction given in the two-dimensional fraction model, the most frequent error type was the failure in
establishing the conceptual relationship between the shaded part and the whole, which was made by 11
students (55%). The least frequent error was the error of dividing the shaded part by the unshaded part,
which was made by 9 students (45%). Based on the errors made, it is understood that the students have
deficiencies in writing the number corresponding to the whole as the denominator and the number
corresponding to the shaded part as the numerator in the part-whole relationship, and in understanding
that the unshaded parts do not represent the whole.

QUESTION 5: Explain the difference between the unit fraction and fractional number.

In Question 5, students were asked to explain the difference between the unit fraction and the
fractional number. The accuracy level of the answers given by the students to Question 5 is shown in
Table 7.

Table 7. The accuracy level of the answers given by the students to Question 5

Question 5
Response Frequency Percentage
() (%)
Correct 70 40
Incorrect 103 60

According to Table 7, 70 students (40%) were able to correctly explain the difference between
the unit fraction and fractional number in Question 5, while 103 students (60%) answered incorrectly.
Since the majority of the students answered this question incorrectly, it was understood that the
students did not comprehend these two terms, which were the key acquisitions of the subject of
fractions for 3" graders. The details on the types of errors the students made in this question are
presented in Table 8.
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Table 8. Types of errors made by students in Question 5 and examples of incorrect answers

Question Types of Error Incorrect Answer Examples f %

Describing the unit fractionas ~ "The unit fraction means drawing a shape and
the two-dimensional fraction painting it according to the fractional number; the

model, and the fractional number fractional number means writing it according to the [
as the symbolic representation  fraction."
Difference ’ 4
Between ez L
Unit 1
FI’B.Ct(IjOI’I Describing only one or 33 32
an .
Fractional VT [ : F”r \ 5
Number Tyt - 122
Not knowing the difference (The same.)
between the unit fraction and , IE o @ 63 61

fractional number

Table 8 reveals that 63 students (61%), who make up the majority of students making errors,
do not know the difference between the unit fraction and the fractional number. While 33 students
(32%) can only describe just one term, 7 students (7%) are observed to have the misconception that
the unit fraction can be described only by drawing the two-dimensional fraction model and that the
fractional number can be described by the symbolic representation. According to these errors, it is
understood that the terms of unit fraction and fractional number are either unknown or confused by the
students.

Discussion, Conclusion, and Recommendations

It was concluded that the students could not easily determine the unit fraction, since they did
not have any conceptual knowledge that each of the identical parts of the fractional numbers given in
the symbolic representation and the two-dimensional fraction model is a unit fraction. The concepts of
the whole, half, and the quarter are taught in the 1 and 2™ grades, and a transition is made to the
concept of fraction in the 3" grade. Therefore, when it comes to the 3 grade, the concept of the "unit
fraction”, which is a fraction that indicates each of the identical parts of the whole, emerges as a
concept that students have difficulty in learning. In teaching this concept, the whole should be
represented by "1", and one of the identical parts of this whole is a unit fraction by making the
students feel that the parts of the whole are always less than 1. Therefore, activities with content such
as writing and reading the unit fraction following the visual/model given in unit fractions should be
diversified, such as shading and painting the written unit fractions on the model and supported by two-
way studies (Yenilmez & Ev-Cimen, 2019).

Since the students did not have any knowledge about the unit fraction, they made errors in
determining the unit fraction of a fraction given in symbolic representation by answering the question
in various ways. The students failed in establishing the part-whole relationship (47%), and they
showed the errors of drawing the fraction model (39%) and writing the fractional number in words
(14%). In determining the unit fraction of a fraction given in the two-dimensional fraction model, the
students made the errors of writing the fractional number (53%), failing in establishing the part-whole
relationship (41%), and writing the fractional number in words (6%). It could be considered that the
students made these errors as they did not have any idea about the unit fraction. The point to be
considered about unit fraction is that the unit fraction cannot be larger than the whole, since the unit
fraction is a part of the whole. The difficulties encountered in teaching this concept should be avoided
by showing the situation that one slice/part of an equally shared apple cannot be more than the whole
apple (Yenilmez & Ev-Cimen, 2019).

It was determined that the majority of the students wrote the fractional numbers, which were
given in symbolic representation and two-dimensional fraction model, in words correctly following
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the part-whole relationship. This finding shows that teachers do more in-class activities on reading
fractional numbers. This is stated in the curriculum of the primary school mathematics course: "In
reading fraction representations, expressions that emphasize the part-whole relationship are used.

For example, the fractional number of i is read as "one quarter"”, and it is explained that a whole is
divided by 4, and a part is taken". This shows that the learning outcomes are taken into account by
teachers (MoNE, 2018). When reading the fractional number of %, it should not be preferred to use

words that do not emphasize the meaning of the number such as "one over four" or "one of four." The
point that should be taken into consideration here is that the fractions should be read in the order of
denominator and the numerator. It is important to avoid the misconceptions of the students on reading
a fractional number and to make necessary improvements (Kocaoglu & Yenilmez, 2010; Pesen, 2020;
Yenilmez & Ev-Cimen, 2019).

In reading the fractional numbers with symbolic representation, the students failed in
establishing the part-whole relationship (44%), establishing the conceptual relationship between
numerator and denominator (32%), and showed the error of drawing the fraction model (24%). The
reason can be explained that the students did not comprehend the subject thoroughly because they did
not do enough exercise. In the reading of fractional numbers given in the two-dimensional fraction
model, the failure in establishing the part-whole relationship (73%), the failure in establishing the
conceptual relationship between the shaded part and the whole (19%), and the error of dividing the
shaded parts by the unshaded parts (8%) were the frequent errors. To eliminate these errors, various
activities such as reading a fractional number given, writing a fractional number said, showing the
fractional number using given models, writing and reading the fractional number specified by the
given model should be frequently included in the lessons (Clarke, Roche, & Mitchell, 2008).

In the conversion of symbolic representation and two-dimensional fraction models, it was
concluded that the majority of students could easily convert symbolic representation and model
representation between each other since they comprehended the model-fraction relationship. The fact
that the students drew appropriate shapes for the fractional numbers and wrote the fractional numbers
expressed by the shapes revealed that the students learned the subject through both the model and the
fraction.

Although there are a few mistakes in the answers to the questions related to converting
symbolic and model representations to each other, the following errors were observed: the failure in
establishing the part-whole relationship in fractional numbers in symbolic representation (100%), the
failure in establishing the conceptual relationship between the shaded part and the whole in the
fractions with the two-dimensional fraction model (55%), and the error of dividing the number of the
shaded parts by that of the unshaded parts (45%). Particular attention should be paid here to the fact
that the whole is divided into identical parts and that each part is of equal size. Comparing these
identical parts with the whole, the number of parts taken cannot be greater than the total number of
parts, i.e. the numerator must be less than or equal to the denominator. This situation should be
explained with an example selected from real life such as the area of the parts decreases as the whole
are divided into more parts as in the case of "In which case a person gets a bigger slice when a
pizza/cake is equally shared among 3 people or 8 people?" It should be shown using various models
that the parts will form the whole when they come together. Besides the in-class activities in which the
parts are determined based on the whole, the activities, where the whole is determined based on the
parts, should be included (Yenilmez & Ev-Cimen, 2019).

Considering the answers given to the question to explain the difference between the unit
fraction and the fractional number, it was concluded that the majority of the students could not explain
the difference between the unit fraction and the fractional number. The high number of students who
answered this question incorrectly indicates that the students do not know and even do not realize the
difference between the unit fraction and the fractional number. The unit fraction, which represents
each of the identical parts of a whole, always has a numerator of "1 (one)". On the other hand, the
fractional number indicates the multiplicity of the number of the identical parts taken from any whole
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(hence all wholes) divided into equal parts (Baykul, 2014; Yenilmez & Ev-Cimen, 2019). Concrete
teaching materials and appropriate models should be used to facilitate students to establish real-life
relationships by focusing on the meanings of fractional numbers as much as possible to enable the
students to distinguish between these two terms. The materials and models used should also be
selected following the teaching principles, from the concrete to the abstract and from the near to the
far (Yenilmez & Ev-Cimen, 2019).

The most frequent error to explain the difference between the unit fraction and the fractional
number is not knowing the difference between these two (61%). Following this error, the errors of
describing just one of them (32%) and the errors of describing the unit fraction by drawing a shape,
and describing the fractional number using numbers (7%) were made. The variety of error types and
the high number of errors show that the majority of students has not learned the unit fraction
thoroughly. Here, the students' not knowing the difference or identifying only one brings to mind that
the teachers do not mention this difference in class activities or do not have enough example
applications. For the elimination of these deficiencies, it is important to make applications represented
by area, length, and set models that emphasize the meaning of the concept of fraction in-class practices
and activities, to solve and establish problems with contexts containing various meanings of the
concept of fractions (Dogan & Isik-Tertemiz, 2020; Pesen, 2008; Yenilmez & Ev-Cimen, 2019).

The following suggestions can be made based on the findings of the research:

The teachers should focus on determining the unit fraction of the fractions more, and they
should address the difference between the unit fraction and the fractional number.

Studies that will help students to establish the part-whole relationship should be supported
with concrete teaching materials, and the representation/expression of the terms of the numerator,
denominator, and fraction line should be emphasized through the model, rather than by rote learning,
to reduce errors.

More case studies should be provided to the students to reduce the mistakes by enriching the
classes with concrete teaching materials and various model applications (area, length, set, volume).
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Ilkokul 3. smif diizeyinde kesirler konusunda yapilan hatalarmn birim kesir, flkokul

sembol ve model baglaminda analizinin yapilmasi bu calismanin amacini Matematik

olusturmaktadir. Arastirmada nitel arastirma desenlerinden durum g¢aligmasi Kesirler

deseni kullanilmigtir. Arastirmanin ¢aligma grubunu 173 ilkokul iigiincii sinif Hata
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arasinda kavramsal iligki kuramama, kesir modeli ¢izme ve tarali kismi
taranmamis kisma bdlme hatalarmin tekrarlandigi; sembolik ve iki boyutlu
gosterimi verilen kesirlerin birbirine doniistiiriilmesinin istendigi sorularda
parga-biitiin iligkisi kuramama, tarali kisim ile biitiin parca arasinda kavramsal
iligki kuramama ve tarali kismi taranmamis kisma bdlme hatalarinin gorildigi;
birim kesir ve kesir sayisi arasindaki farkin agiklanmasinin istendigi soruda
birim kesir ve kesir sayisi arasindaki farki bilmeme, tek birini tamimlama ve
birim kesri iki boyutlu kesir modeliyle, kesir sayisini sembolik gosterim ile
tanimlama hatalarinin yapildig1 tespit edilmistir. Bu hatalarin giderilmesinde
de, birim kesir ve kesir sayisi arasindaki farki kavratmak ve 6grencilerin parga-
biitiin iligkisi kurmalarina yardimer olacak uygulamalara daha fazla yer vermek
icin somut materyal ve farkli model uygulamalar ile derslerin zenginlestirilmesi
Onerilmektedir.

1Bu ¢alisma, II. Uluslararasi Akademik Arastirmalar Kongresi'nde (18-21 Ekim, 2017) sunulan bildiriden iiretilmistir.

2 Dr., Milli Egitim Bakanlig1 (Dumlupinar Bilim ve Sanat Merkezi), Tiirkiye, rdivrik42@gmail.com, http://orcid.org/0000-0002-
7126-7664

3 Dog¢. Dr., Hoca Ahmet Yesevi Uluslararast Kazak-Tiirk Universitesi, Kazakistan, ppilten@ayu.edu.kz, http://orcid.org/0000-
0001-6032-5526

62


mailto:rdivrik42@gmail.com
http://orcid.org/0000-0002-7126-7664
http://orcid.org/0000-0002-7126-7664
mailto:ppilten@ayu.edu.kz
http://orcid.org/0000-0001-6032-5526
http://orcid.org/0000-0001-6032-5526

Egitim Kuram ve Uygulama Arastirmalart Dergisi, 2021, Cilt 7, Say1 1, 62-73 Ramazan DIVRIK, Pusat PILTEN

Giris

Giliniimiizde matematik, hem giinliik yasamda hem de is hayatinda bireyleri hayata hazirlayan
onemli bir isleve sahiptir. Bircok 6grenci matematigi, ezberlenmesi gereken farkli bilgi ve beceriler
toplulugu olarak gormektedir. Ogretmenler de matematiksel problemlerin ¢dziimiinde gerekli
becerileri gelistirmeye odaklandig1 igin 6grencilerin matematigin intizam ve uyumunu gérmelerine ve
takdir etmelerine yonelik yonlendirmelere ihtiyag duyduklarini goz ardi etmektedir (Pesen, 2020).
Oysaki ilkokul matematik dersi Ogretim programinda temel amag¢ Ogrencilere matematiksel
okuryazarlik becerisi kazandirmak ve matematige karsi 6grencilerin olumlu tutum gelistirmelerini
saglamaktir (Giiler, 2019). Bunun igin 6grencilere matematiksel yapilar arasindaki iligkiler fark
ettirilmeli; bu yapilar arasindaki benzer ve farkli yonler gosterilerek Ogrencilerin matematigin
giizelligini ve estetigini gormeleri saglanmalidir (Pesen, 2020).

Bilindigi tizere giinliik yasamdaki ¢ogu problemin ¢ézliimiinde dogal sayilar1 kullaniriz. Ancak
bazi durumlarda dogal sayilar problemlerin ¢dziimiinde yetersiz kalmaktadir. Ornegin; 5+3=?
isleminde iki dogal saymin toplami kolaylikla yapilabiliyorken, 3—7=? isleminin yapilabilmesi i¢in
tam sayilar kiimesi yani negatif tam sayilar devreye girerek islem yapilabilmektedir. Ayni sekilde 6
elmanin 2 cocuk tarafindan paylasimi kolaylikla yapilabiliyorken, 6 elmanin 5 g¢ocuk tarafindan esit
olarak paylasiminda dogal sayilarin kullanim yetersiz kalmaktadir. iste burada bu islemin
yapilabilmesinde de kesir kavrami devreye girmektedir (Yenilmez ve Ev-Cimen, 2019). Kesir “bir
birimin boliindiigi esit pargalardan birini veya birkagini anlatan say1” olarak tanimlanmaktadir (Tiirk
Dil Kurumu [TDK], 2020). Biitiin, yarim, ¢eyrek, beste ii¢, onda bir, yiizde yirmi gibi bir nesnenin,
niteligin sayisal bir miktarini, degerini ortaya koyan, bir seyin bir kismi, pargasi, bir miktar1 veya iki
seyin orani, bir seyin bir kisminin biitiine orani gibi kesir kavraminin g¢ok cesitli kullanimlar
bulunmaktadir (Yenilmez ve Ev-Cimen, 2019).

Kesirler konusu okul oncesi donemde basit paylasimlarin yapilmasi ile karsimiza g¢ikarken,
ilkokulda daha sistemli bir sekilde 6gretimi gerceklestirilen bir konu olmaktadir. ilkokul matematik
Ogretim programlarinin en zengin ve karmasik konular1 arasinda yer alan kesirler, giinliik yasamda
cesitli kullanim bicimleriyle yaygin olarak kullanilmaktadir. “Saat onu c¢eyrek geciyor.”, “Kasaptan
yarim kilo kiyma aldim.”, “Pilav yaparken ii¢ bardak pirince alt1 bardak su ekleyelim.” gibi pek ¢ok
s0z ve eylemde kesirlerden yararlanilmaktadir. Bu yiizden kesir 6gretimi matematikte 6nemli bir konu
olarak goriilmektedir (Baykul, 2014; Yenilmez ve Ev-Cimen, 2019). Bununla birlikte kesirler
konusunda dikkat edilmesi gereken bir diger husus, kesir ve kesir sayisi arasindaki iliskiyi 6grencilerin
ayirt edebilmeleridir. Ogrenciler kesir denilince bir biitiiniin bir veya birkag pargasinin olusturdugu bir
cokluktan bahsedildigini; kesir sayisi denildiginde de, bu ¢oklugu belirten bir saymin ifade edildigini
ayirt edebilmelidir. Ayrica bir biitiiniin es pargalara ayrilarak es pargalardan her birinin birim kesir
oldugunun da farkinda olmalidirlar (Baykul, 2014). Birim Kesir, pay1 daima “1 (bir)” olan ve bir
bitiinin es parcalarindan her birini temsil eden yani birim O6zelligi tasiyan kesir olarak
tanimlanmaktadir (Yenilmez ve Ev-Cimen, 2019).

Ilkokulda kesirlerin gdsterimi once modelle, sonra sembolle (pay, payda, kesir cizgisi) ve
okunusu seklinde olmaktadir (Gozel, 2020). Modelle verilen kesir, metin bigiminde yazilabilir ve
matematigin terim ve terminolojisine uygun olarak ifade edilebilir (Yenilmez ve Ev-Cimen, 2019).
Ornegin, model gosterimi verilen bir kesrin sembolle gdsterimi yapildiktan sonra okunusu verilmeli ve
okunusunda paydadan paya dogru okumaya dikkat edilmelidir. Modeli verilen bir kesrin sembolii ve
okunusu arasindaki iligskinin kurulabilmesinde bu ii¢ durumdan herhangi biri verildiginde diger iki
duruma gecis yapilabilmelidir (Pesen, 2020).

Bir biitiiniin veya bir nesne grubunun kendi es pargalar1 arasindaki iligkiyi belirten say1, kesir
sayist olarak ifade edildiginden, bu sayilarla ilgili Ggretimlerde parga-biitiin iligkisi Uizerinde
durulmalidir (Pesen, 2020). Kesirlerin 6gretiminde kullanilan parga-biitiin iliskisi alan, uzunluk, kiime
ve hacim modelleri kullanilarak o6grencilere kazandirilmaktadir. Kesir Ogretiminde modellerden
yararlanmak, kavramsal O0grenmeyi desteklemesi ve islemlerde kolaylik ve anlasilirlik saglamasi
acisindan olduk¢a 6nemli goriilmektedir. Ornegin, “bir tarlann {igte ikisi” soruldugunda alan modeli
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uygun olurken, “bir yolun yaris1” hesaplanmak istendiginde uzunluk modeli uygun olmaktadir. Ayni
sekilde “calisanlarin dortte ikisi” ifadesi ile kiime modeli, “bir litre suyun tigte biri” denildiginde
hacim modeli tercih edilmektedir (Yenilmez ve Ev-Cimen, 2019).

flkokul matematik dersi ogretim programi kesirler 6grenme alanmna ait kazanimlar
incelendiginde; 1. sinifta biitiin ve yarim kavramlarinin model iizerinde tanitimi yapilmakta, 2. sinifta
biitlin ve yarima c¢eyrek kavrami eklenerek bu kavramlarin birbirleri ile olan iligkisine yer
verilmektedir. 3. sinifta biitin, yarim ve ceyrek kavramlarinin uygun modellerle birlikte kesir
gosterimlerine (pay, payda, kesir ¢izgisi) ge¢ilmektedir. Kesir gosterimlerinin okunmasinda da parga-

biitiin iligkisini vurgulayacak ifadelerin kullanimina 6zen gosterilmektedir. Ornegin 2 kesrinin “beste
5

iki” bigiminde okunmasi ve bir biitiiniin 5 es parcaya boliinerek iki parcasinin alindigi {lizerinde
durulmaktadir. Ayrica bu simif diizeyinde birim kesir kavrami ele alinarak pay ve payda arasindaki
iliski pekistirilmektedir. 4. sinifta ise basit, bilesik ve tam sayili kesirler tanitilmakta ve 6grencilerin
paydalari esit kesirlerle toplama ve ¢ikarma islemlerini yapmasi ve bu islemlere uygun problemler
¢ozmesi beklenmektedir. Goriildiigi tizere, 1. siniftan baslanarak kesirler konusunun 6gretimi siniflar
ilerledikce detaylandirilmakta ve yapilan islemler biiyiiklik kiigiikliik smirlart igerisinde
cesitlendirilmektedir (Milli Egitim Bakanligi [MEB], 2018).

Kesir konusu parg¢a-biitiin, 6l¢gme, bolme, islemci ve oran gibi farkli kavramlarla yorumlandig:
icin 6grencilerin 6grenmekte zorlandiklart konular arasinda yer almaktadir (Charalambous ve Pitta-
Pantazi, 2005; Dogan ve Isik-Tertemiz, 2020; Hansen, 2014; Lamon, 1999; Yenilmez ve Ev-Cimen,
2019). Kesirlerde, “parga-biitiin” arasindaki iligski pay ve payda kavramlari ile agiklanmaktadir. Bir
mesafenin uzunlugunun sayisal olarak anlatilmasi ise kesrin biyiikliigliniin “6lgme” yoluyla
anlatilmasidir. a sayis1 b sayisina béliindiigiinde elde edilen sayisal deger “bolme” olarak ifade edilir.
Kesirlerde “islemci” anlami, payda kadar boliniip pay kadar alinmasi veya tam tersinin
hesaplanmasiyla bulunur. a/b seklinde yazilan “oran” anlami ise, parga-par¢a veya parga-biitiin
seklinde ifade edilir (Gozel, 2020). Bu baglamda farkli kavramlarla yorumlanan kesirler konusunda
cesitli aragtirmalar yapilmis ve bu arastirmalarda karsilasilan giigliikler belirlenmeye ¢alisilmigtir. Bu
aragtirmalarda, Ogrencilerin bir kesir ifadesindeki sayisal degerin referans alinan biitiine gore
degisecegi konusunda kavram yanilgisina sahip olduklar1 (Karaaga¢ ve Kose, 2015), kesirlerle ilgili
problemlerin ¢6ziimiinde hatalar yaptiklar1 (Basgiin ve Ersoy, 2000; Kocaoglu ve Yenilmez, 2010;
Ozer, Karacakdylii ve Tekin-Sitrava, 2020), kesirlerde toplama, cikarma, carpma ve siralama
konularinda kavram yanilgilarina sahip olduklari (Altiparmak ve Oziidogru, 2015; Biber, Tuna ve
Aktas, 2013; Onal ve Yorulmaz, 2017), kesirler konusundaki temel kavramlari anlamada zorluk
cektikleri (Aksu, 1997; Okur ve Cakmak-Giirel, 2016) ve 6gretmenlerin kesirler konusunda alan ve
pedagojik alan bilgilerinin yetersiz oldugu (Yangin, Yangin ve Pirasa, 2018) yapilan aragtirmalarla
ortaya konmustur. Bu gii¢liiklerin ortaya ¢ikmasinda da dgrencilerin kesirleri anlama yerine formiilleri
ve algoritmay1 ezberlemeleri ve kesirlerin pay ve paydalarini farkli iki tamsay1 olarak algilamalari
gosterilmektedir (Siap ve Duru, 2004).

Matematiksel kavramlarin 6gretiminde bu kavramlar birbirleriyle iligkilendirilmeli ve bir
matematiksel kuralin veya algoritmanin nasil ortaya ¢iktigi ve neyi ifade ettii agiklanmalidir.
Ogrenciler tarafindan anlasilamayan bir prosediiriin takip edilmesi yanlis sonuglar dogurabilecegi igin
algoritmalarin birbirlerine karistirllma orami yiiksektir (Van De Walle, Karp ve Bay-Williams, 2010).
[lkokul matematik dersi &gretim programinda da; matematikle ilgili yeni kavramlar dgretilirken bu
kavramlarin somut materyal destegiyle Onceki kavramlar iizerine insa edilmesi gerektigi ve
Ogrencilerin matematiksel kavramlar1 igsellestirebilmeleri i¢in diisincelerini sozlii olarak ifade
edebilmeleri gerektigi belirtilmistir (Divrik, 2019; MEB, 2018). Bu baglamda kesirler ilkokul 1. ve 2.
smiflarda biitlin, yarim ve ¢eyrek kavramlariyla sezdirilmeye ¢alisiimakta; 3. sinifta kesre ait terimler
tanitilarak birim kesir kavrami verilmektedir. 4. sinifta ise kesirlerle ilgili islemler yapilarak farkli
problemlerin ¢oziimiine gegilmektedir. Dolayisiyla ilkokul birinci siniftan itibaren 6gretmenler kesir
kavramin1 Ogretirken Onemli terimleri gozden kagirmamali, derslerinde kullandiklar etkinlikler,
modeller ve 6grencilerin yapabilecegi hatalar konusunda daha dikkatli olmalidirlar.
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Kesir konusunun zorlugu geregi bu konuda yapilabilecek hatalarin belirlenerek bunlarin
giderilmesine yonelik Onlemlerin alinmasi ve 6gretmenlerin 6gretimlerini buna gore tasarlamasi
onemli goriilmektedir. Bu amagla bu ¢alismada ilkokul ti¢ilincii sinif seviyesinde 6grencilerin Kesirler
konusunda yaptiklari hatalarin birim kesir, sembol ve model baglaminda analizinin yapilmasi bu
calismanin amacini olusturmaktadir. Bu amag dogrultusunda asagidaki sorulara cevap aranmustir:

1. Ilkokul 3. simf 6grencilerinin kesirler konusunda yaptiklar1 hatalarmn birim kesir, sembol ve
model baglaminda dogruluk diizeyleri nedir?

2. Tlkokul 3. simif dgrencilerinin kesirler konusunda yaptiklari hatalarm birim kesir, sembol ve
model baglaminda tiirleri nelerdir?

Yontem

Bu aragtirmada 6grencilerin kesirler konusunda yaptiklart hatalar birim kesir, sembolik ve
model gosterim baglaminda analiz edilmistir. Bu amagla ¢aligmada nitel arastirma desenlerinden biri
olan durum calismasi deseni kullanilmistir. Durum ¢alismasi bir bireyi, grubu veya kiiltlir durumunu
anlama, tanimlama, tahmin etme veya kontrol etmeyi ortaya koyan bir arastirma desenidir (Akar,
2017). Bu g¢alismada da 6grencilerin kesirler konusunda yaptiklari hatalar birim kesir, sembolik ve
model gosterim baglaminda analiz edilerek ortaya konmaya ¢aligilmigtir.

Calisma Grubu

Aragtirmanin ¢alisma grubunu, 2015-2016 egitim dgretim yilinda Afyonkarahisar ili Iscehisar
ilcesi devlet okullarinda 3. sinif seviyesinde dgrenim goren 173 6grenci olusturmaktadir. Ogrencilerin
belirlenmesinde arastirmaya hiz, pratiklik ve ekonomiklik kazandirmak amaciyla kolay ulasilabilir
ornekleme yontemi kullanilmistir (Yildirim ve Simsek, 2006).

Veri Toplama Araci

Bu ¢alismada, birim kesri belirleme, kesir okuma, sembolik ve iki boyutlu gosterimi verilen
kesirleri birbirine g¢evirme, birim kesir ve kesir sayisi arasindaki farki agiklama boyutlarini igeren 5
tane acik uclu soru kullanilmistir. Hazirlanan veri toplama aracinda bulunan sorularin 6lgme amacina
uygun olup olmadigi ve Ol¢iilmek istenen alani temsil edip etmedigini belirlemek amaciyla uzman
goriisiine bagvurulmustur. Bunun igin 3. siniflar1 okutan iki sinif 6gretmeninin goriisiine bagvurulmus;
belirlenen sorularin 6lgme amacina uygun olup olmadigi tartisilarak veri toplama aracina son sekli
verilmistir.

Verilerin Analizi

Aragtirma verilerinin ¢éziimlenmesinde betimsel analiz kullanilmigtir. Arastirma sorusuna
iligkin kavramsal yapinin onceden acgik bigimde ortaya konulmasi betimsel analiz ydnteminin
secilmesini etkileyen temel unsurdur (Yildirim ve Simsek, 2006). Betimsel analiz yapilirken once iki
aragtirmaci tarafindan 6grencilerin vermis oldugu cevaplar dogruluk diizeylerine gore analiz edilmis
ardindan 6grencilerin sorulara verdikleri yanlis cevaplar iizerinden yapilan hatalar belirlenmistir. Daha
sonra Ogrencilerin yaptigit bu hatalar tablolastirilarak frekans c¢oziimlemesine tabi tutulmustur.
Calismanin gegerlik ve giivenirligini saglamak amaciyla da Ogrencilerin sorulara verdikleri hatali
cevaplara ait 6rneklere bulgular kisminda yer verilmistir.

Bulgular

Bu boéliimde 6grencilerin sorulara vermis oldugu cevaplar 6nce dogruluk diizeylerine gore
ardindan hata tiirlerine gore analiz edilmistir.

SORU 1: Asagidaki kesirlerin birimlerini yvaziniz.
8 o
10 Kesrin birimi: Kesrin birimi:
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1. soruda ilk dnce sembolik gosterimi verilen bir kesrin, daha sonra da iki boyutlu kesir modeli
verilen bir kesrin birim kesrini 6grencilerin belirlemeleri istenmistir. 1. soruya 6grencilerin vermis
olduklari cevaplarin dogruluk diizeyi Tablo 1’de gosterilmistir.

Tablo 1. Ogrencilerin 1. soruya vermis olduklar1 cevaplarin dogruluk diizeyi

Sembolik Gosterim iki Boyutlu Gésterim
Yanit Frekans Yiizdelik Frekans Yiizdelik
() (%) (f) (%)
Dogru 57 33 56 32
Yanlis 116 67 117 68

Tablo 1’e gore sembolik gdsterimi verilen soruya 57 6grenci (%33) dogru cevap vermisken,
iki boyutlu kesir modeli verilen soruya 56 6grenci (%32) dogru cevap vermistir. Sembolik gosterimi
verilen soruya 116 dgrenci (%67), iki boyutlu kesir modeli verilen soruya 117 6grenci (%68) yanlis
cevap vermistir. Bu verilere gore, her iki durumda da 6grencilerin biiyiik bir boliimiiniin kesrin
birimini belirlemede 6nemli bir kriter olan verilen biitiiniin es pargalarindan her birinin birim Kkesir
olduguna ait herhangi bir kavramsal bilgiye sahip olmadiklari i¢in bu soruya yanlis cevap verdikleri
goriilmektedir. Ogrencilerin yanlis cevapladiklar1 sorularda yaptiklari hata tiirlerine ait bilgiler ise
Tablo 2°de sunulmustur.

Tablo 2. Ogrencilerin 1. soruda yaptiklar: hata tiirleri ve hatali cevap érnekleri

Soru Hata Tiirleri Hatali Cevap Ornekleri f %
Kesir modeli ¢izme hatasi 1% Kesrin birimi: 9 45 39
4
i 8 F ek g g’
Sem bo.l ik Kesrin okunusunu yazma hatasi 10 Kesrin birimi; W 3291‘ 16 14
Gosterim M7
Parga-biitiin iliskisi kuramama % Kesrin birimi: 55 47
, 2058
Kesir say1st yazma hatasi Kesrin birimi: 7 62 53
Iki o
Boyutlu Kesrin okunusunu yazma hatasi Kesrin birimi; 12 kg& 7 6
Gosterim

Parga-biitiin iligkisi kuramama U:Uj:m Kesrin birimi: 5 48 41

Tablo 2 incelendiginde, sembolik gdsterimi verilen bir kesrin birim kesrinin belirlenmesinde,
verilen biitiiniin es pargalarindan bir tanesinin birim kesir olduguna dair herhangi bir kavramsal
gelisim ortaya koyamayan 55 ogrencinin (%47) yaptigi parca-biitiin iliskisi kuramama hatasi,
ogrenciler tarafindan yapilan en fazla hatadir. Daha sonra 6grencilerin birim kesir hakkinda herhangi
bir bilgiye sahip olmadiklar1 i¢in soruya bir cevap yazma ihtiyaci duyarak cevap verdikleri 45
ogrencinin (%39) yaptig1 kesir modeli ¢izme hatasidir. En az tekrarlanan hata ise, yine 6grencilerin
kesrin birimine iliskin herhangi bir fikirlerinin olmadig1 ancak soruya bir yanit verme zorunlulugu
hissederek 16 o6grencinin (%14) yaptigi kesrin okunusunu yazma hatasidir. Bu verilere gore,
ogrencilerin bir biitiiniin her bir es par¢asina denk gelen saymin birim kesir olduguna dair bilgi sahibi
olmadiklar1 anlasilmaktadir.

Iki boyutlu kesir modeli verilen bir kesrin birim kesrinin belirlenmesinde en fazla yapilan hata
62 6grencinin (%53) yaptigi kesir sayisini yazma hatasi iken, en az yapilan hata ise 7 6grencinin (%6)
tekrarladig kesrin okunusunu yazma hatasidir. Kendilerine verilen kesir modelinden nasil birim kesir
bulunacagina iliskin herhangi bir fikri olmayan 48 6grenci de (%41) parca-biitiin iliskisi kuramama
hatasina diismiistiir. Bu veriler, 6grencilerin verilen bir biitiiniin her bir pargasinin birim kesir olarak
gosterildigi bilgisine sahip olmadiklarini géstermektedir.
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SORU 2: Asagidaki kesirlerin okunuslarini yazimz.

12
24

2. soruda sembolik gosterimi verilen bir kesrin ve iki boyutlu kesir modeli verilen bir kesrin
okunuslarini Ogrencilerin yazmalar1 istenmistir. 2. soruya iligkin 6grencilerin vermis olduklar
cevaplarin dogruluk diizeyi Tablo 3’te gosterilmistir.

Tablo 3. Ogrencilerin 2. soruya vermis olduklari cevaplarin dogruluk diizeyi

Sembolik Gosterim Iki Boyutlu Gésterim
Yanit Frekans Yiizdelik Frekans Yiizdelik
() (%) () (%)
Dogru 123 71 121 70
Yanlis 50 29 52 30

Tablo 3’e gore sembolik gosterimi verilen soruya 123 6grenci (%71), iki boyutlu kesir modeli
verilen soruya 121 o6grenci (%70) dogru cevap vermistir. Sembolik gosterimi verilen soruya 50
ogrenci (%29), iki boyutlu kesir modeli verilen soruya 52 6grenci (%30) yanlis cevap vermistir. Her
iki durumda da verilen kesirlerin okunuslarinin yazilmasinda 6grencilerin biiyiik bir cogunlugunun
parga-biitiin iligkisini ortaya koyan dogru okumalar yaptiklar1 gériilmektedir. Ancak bu soruya yanlig
cevap veren bir kisim 6grenci de bulunmakta olup bu 6grencilerin yaptiklar1 hata tiirlerine ait bilgiler
Tablo 4’te sunulmustur.

Tablo 4. Ogrencilerin 2. soruda yaptiklar1 hata tiirleri ve hatali cevap 6rnekleri

Soru Hata Tirleri Hatali Cevap Ornekleri f %
Pay ve payda arasinda kavramsal iliski 12 /- ; 1
kuramama hatasi 24 FR1M ,Lnrf 16 32
Sembolik T
em O.I Kesir modeli ¢izme hatasi 12 12 24
Gosterim 24

Parga-biitiin iligkisi kuramama 22 44
Tarali kisim ile biitiin parga arasinda kavramsal
s 10 19
iligki kuramama hatasi
Iki R FT
Boyutlu Tarali kismi taranmamis kisma bolme hatasi B — ’J/ﬂzz/jg /)' L~ 4 8
Gosterim - 7

Parga-biitiin iligkisi kuramama

@M (lq 38 73

Tablo 4 incelendiginde, sembolik gosterimi verilen bir kesrin okunusunun yazilmasinda en
fazla tekrarlanan hata 22 grencinin (%44) yaptig1 parca-biitiin iligkisi kuramama hatasi, daha sonra 16
Ogrencinin (%32) yaptigi pay ve payda arasinda kavramsal iligki kuramama hatasidir. En az
tekrarlanan hata ise 12 6grencinin (%24) soruyu tam olarak algilamadiklar igin distiikleri kesir
modeli ¢izme hatasidir. Bu hata tiirleri kesirlerin paydadan paya dogru okutulmas: konusunda
ogrencilerin eksikleri oldugunu gostermektedir.

Iki boyutlu kesir modeli verilen bir kesrin okunusunun yazilmasinda en fazla tekrarlanan hata
38 dgrencinin (%73) yaptig1 parga-biitiin iliskisi kuramama hatasi, daha sonra 10 6grencinin (%19)
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yaptig1 tarali kisim ile biitiin par¢a arasinda kavramsal iliski kuramama hatasi, en az yapilan hata ise 4
ogrencinin (%8) yaptig1 tarali kismi taranmamis kisma bdlme hatasidir. Bu hata tiirleri kesirlerin
parga-biitiin iliskisini vurgulayacak okuma c¢aligmalarinda &grencilerin eksikleri oldugunu
gostermektedir.

SORU 3: Asagidaki kesirleri uygun sekiller ¢izerek gosteriniz.

2 4
9 6

SORU 4: Asagidaki sekillerin ifade ettigi kesirleri yanlarma yaziniz.

3. soruda sembolik gosterimleri verilen kesirlerin iki boyutlu kesirler olarak ifade edilmesi, 4.
soruda iki boyutlu kesir modelleri verilen kesirlerin sembolik gosterimler ile ifade edilmesi
Ogrencilerden istenmistir. 3. ve 4. soruya iligkin 6grencilerin vermis olduklar1 cevaplarin dogruluk
diizeyleri Tablo 5’te g6sterilmistir.

Tablo 5. Ogrencilerin 3. ve 4. sorulara vermis olduklar: cevaplarin dogruluk diizeyi

3. Soru 4. Soru
Yanit Frekans Yiizdelik Frekans Yiizdelik
() (%) () (%)
Dogru 155 90 153 88
Yanlis 18 10 20 12

Tablo 5’¢ gore sembolik gosterimleri verilen kesirlerin iki boyutlu kesir modelleri ile
gosterilmesinin istendigi 3. soruya 155 6grenci (%90) dogru cevap vermisken, bunun tam tersinin
yapilmasinin istendigi 4. soruya 153 6grenci (%88) dogru cevap vermistir. 18 6grenci (%10) sembolik
gosterimleri verilen kesirleri iki boyutlu kesir modellerine gevirirken yanlis yapmis, 20 6grenci (%12)
de iki boyutlu kesir modellerinin sembolik gosterimlerini yazarken yanlis yapmustir. Bu durumda
ogrencilerin biiyiik bir ¢ogunlugu model-kesir baglantisini kurarak verilen kesirlere ait uygun
modellemeler yapabilmis ve modeli verilen kesirleri yazabilmistir. Ancak bu iki soruya yanlis cevap
veren 0grencilerin yaptiklari hata tiirlerine ait bilgiler ise Tablo 6’da sunulmustur.

Tablo 6. Ogrencilerin 3. ve 4. sorularda yaptiklar: hata tiirleri ve hatah cevap érnekleri

Soru Hata Tirleri Hatali Cevap Ornekleri f %
. z PERN
9 TS/9 )\
Se"m bo! ik Parga-biitiin iliskisi kuramama 7/ 18 100
Gosterim N
Tarali kisim ile biitiin parcga arasinda b
e S 11 55
iki kavramsal iliski kuramama hatasi
Boyutlu
Gosterim Taral1 kismi taranmamis kisma ___ 9 45
bolme hatasi i
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Tablo 6 incelendiginde, sembolik gosterimleri verilen kesirlerin iki boyutlu kesirler olarak
ifade edilmesinin istendigi 3. soruda 18 6grencinin (%100) tamamui parga-biitiin iliskisi kuramama
hatast yapmistir. Yapilan bu hata, bir biitiiniin paydada verilen say1 kadar es parcalara boliinmesi ve
paydaki say1 kadar alinmas1 gerektigi konusunda 6grencilerin eksikleri oldugunu gostermektedir.

Iki boyutlu kesir modelleri verilen kesirlerin sembolik gdsterimlerinin yazilmasinin istendigi
4. soruda yapilan en fazla hata tiirii 11 6grencinin (%55) yaptig1 tarali kisim ile biitiin par¢a arasinda
kavramsal iliski kuramama hatasi iken, en az yapilan hata 9 6grencinin (%45) yaptigi tarali kismu
taranmamis kisma bolme hatasidir. Yapilan hatalara gore, parga-biitiin iliskisinde biitiin parcaya
kargilik gelen saymin paydaya, tarali kisma karsilik gelen sayinin paya yazilmasi ve tarali olmayan
parcalarin biitiinii temsil etmedigi konusunda 6grencilerin eksiklerinin oldugu anlasilmaktadir.

SORU 5 : BIRIM KESIR ve KESIR SAYISI arasindaki fark: aciklaymmz.

5. soruda 6grencilerden birim kesir ile kesir sayis1 arasindaki farki agiklamalari istenmistir. 5.
soruya iligkin 6grencilerin vermis olduklari cevaplarin dogruluk diizeyi Tablo 7°de gosterilmistir.

Tablo 7. Ogrencilerin 5. soruya vermis olduklari cevaplarin dogruluk diizeyi

5. Soru
Yanit Frekans Yiizdelik
) (%)
Dogru 70 40
Yanlis 103 60

Tablo 7’ye gore 5. soruda birim kesir ve kesir sayis1 arasindaki farki 70 6grenci (%40) dogru
aciklayabilmisken, 103 6grenci (%60) yanlis cevaplamustir. Ogrencilerden yaridan fazlas1 bu soruyu
yanlis cevaplayarak 3. simf kesirler konusunun kilit kazanimi olan bu iki kavrami 6grencilerin tam
anlamryla 6grenemedikleri anlagilmaktadir. Ogrencilerin bu soruda yaptiklari hata tiirlerine ait bilgiler
Tablo 8’de sunulmustur.

Tablo 8. Ogrencilerin 5. soruda yaptiklar1 hata tiirleri ve hatali cevap 6rnekleri

Soru Hata Tiirleri Hatali Cevap Ornekleri ] f %
Birim kesri iki boyutlu kesir
modeliyle, kesir sayisini 7 7
sembolik gosterim ile tanimlama
Birim
Kesir ve
g esIf Tek birini tanimlama 33 32
ayist
Arasindaki
Fark
Birim kesir ve kesir sayis1 63 61

arasindaki farki bilmeme

Tablo 8 incelendiginde, hata yapan ogrencilerin bilyiikk bir ¢ogunlugunu olusturan 63
ogrencinin (%61) birim Kkesir ile kesir sayisi arasindaki farki bilmedikleri, ardindan 33 6grencinin
(%32) sadece tek bir kavrama iligskin tanim yapabildikleri ve 7 6grencinin (%7) de birim kesrin sadece
iki boyutlu kesir modeliyle, kesir sayisinin sembolik gosterimle tanimlanabilecegine iligkin hata
tiirlerini ortaya koyduklar1 belirlenmistir. Bu hatalara gore, birim kesir ve kesir sayist kavramlarinin
ogrenciler tarafindan ya bilinmedigi ya da karistirildig1 anlasilmaktadir.
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Tartisma, Sonuc ve Oneriler

Ogrencilerin sembolik gdsterimi ve iki boyutlu kesir modeli verilen kesirlerden verilen
biitiiniin es pargalarindan her birinin birim kesir olduguna ait herhangi bir kavramsal bilgiye sahip
olmadiklari i¢in birim kesri kolay belirleyemedikleri sonucuna ulasilmustir. Birinci ve ikinci siniflarda
biitiin, yarim ve ¢eyrek kavramlar1 6gretilip liclincii sinifta artik kesir kavramina gecis yapilmaktadir.
Dolayisiyla {igiincii sinifa gelindiginde bir biitiinii es parcalara ayirarak pargalardan her birinin kesir
oldugunu belirten “birim kesir” kavrami 6grencilerin 6grenmekte zorlandiklari bir kavram olarak
karsimiza c¢ikmaktadir. Bu kavramin 6gretiminde biitiin i¢cin “1” temsili yapildiktan sonra verilen
biitiiniin pargalarinin daima 1’den kiigiik oldugu hissettirilerek bu pargalardan bir tanesinin birim kesir
oldugu agiklanmalidir. Bu yiizden birim kesirlerde verilen gorsele/modele uygun birim kesrin
yazilmasi, okunmast gibi icerikli etkinlikler; sdylenen, yazilan birim kesirlerin model {izerinde
taranmasi, boyanmasi gibi gesitlendirilerek iki yonlii galismalarla desteklenmelidir (Yenilmez ve Ev-
Cimen, 2019).

Sembolik gosterimi verilen bir kesrin birim kesrinin belirlenmesinde 6grenciler bu kavram
hakkinda herhangi bir bilgiye sahip olmadiklari i¢in farkli sekillerde soruyu cevaplayarak; par¢a-biitiin
iligkisi kuramama (%47), kesir modeli ¢izme (%39) ve kesrin okunusunu yazma (%14) hatalarina
diismiislerdir. Iki boyutlu kesir modeli verilen bir kesrin birim kesrinin belirlenmesinde de 6grenciler
kesir sayisi yazma (%53), parga-biitiin iligskisi kuramama (%41) ve kesrin okunusunu yazma (%6)
hatalarini tekrarlamislardir. Bu sonuglar 6grencilerin kesrin birimine iliskin herhangi bir fikirleri
olmadig1 i¢in sadece soruyu cevaplamak adina yaptiklari hatalar olarak degerlendirilebilir. Birim kesir
konusunda dikkat edilmesi gereken husus, birim kesir biitiiniin bir pargast oldugu igin birim kesrin
biitiinden daha biiylik olamayacagidir. Esit paylasilan elmanin bir diliminin/pargasinin elmanin
biitiiniinden fazla olamayacagi durumu g¢esitli orneklerle gosterilerek bu kavramin 6gretiminde
karsilagilan giigliiklerin oniine gegilmelidir (Yenilmez ve Ev-Cimen, 2019).

Sembolik gosterimi ve iki boyutlu kesir modeli verilen kesirlerin okunmasinda 6grencilerin
bliyiik bir ¢ogunlugunun parga-biitiin iligkisine uygun dogru okumalar yaptiklar1 tespit edilmistir. Bu
sonu¢ Ogretmenlerin kesirleri okuma konusunda sinif i¢i etkinlikleri daha fazla yaptirdiklarim
gostermektedir. Bu durum ilkokul matematik dersi Ogretim programinda belirtilen; “Kesir

gosterimlerinin okunmas:nda, parca-biitiin iligkisini vurgulayacak ifadeler kullanzl:r. Ornegin % kesri
“dortte bir” bigiminde okunur ve bir bitinin 4°e bélindp bir pargas: alindig: seklinde ag:iklaner. ”
kazaniminin 6gretmenler tarafindan dikkate alindigini gostermektedir (MEB, 2018). % kesrinin

okunusunda “bir bolii dort” veya “dordiin biri” gibi saymnin anlamima vurgu yapmayan kullanimlar
tercih edilmemelidir. Burada 6zellikle dikkat edilmesi gereken husus kesirlerin paydadan paya dogru
okutulmasi gerektigidir. Bir kesrin nasil okundugu konusunda &grencilerin diistiigi yanilgilarin 6niine
gecilerek gerekli iyilestirmelerin yapilmasi 6nem arz etmektedir (Kocaoglu ve Yenilmez, 2010; Pesen,
2020; Yenilmez ve Ev-Cimen, 2019).

Sembolik gosterimi verilen Kesirlerin okunmasinda 6grenciler parga-biitiin iliskisi kuramama
(%44), pay ve payda arasinda kavramsal iliski kuramama (%32) ve kesir modeli ¢izme (%24)
hatalarimi tekrarlamiglardir. Bunun sebebi olarak da yeteri kadar alistirma yapilmadig i¢in 6grencilerin
konuyu tam olarak kavrayamanms olmalar1 gosterilebilir. Tki boyutlu kesir modeli verilen kesirlerin
okunmasinda da parga-biitiin iliskisi kuramama (%73), tarali kisim ile biitiin parca arasinda kavramsal
iliski kuramama (%19) ve tarali kismu taranmamis kisma bolme (%8) hatalar1 tekrarlanan hatalardir.
Yapilan bu hatalarin giderilebilmesi igin; Verilen bir kesrin okunmasi, sdylenen bir kesrin yazilmasi,
verilen modeller ile gosterilmesi, verilen modelde belirtilen kesrin yazilmasi ve okunmasi gibi ¢esitli
etkinliklere derslerde sik sik yer verilmelidir (Clarke, Roche ve Mitchell, 2008).

Sembolik gosterimli ve iki boyutlu kesir modellerinin birbirine ¢evrilmesinde 6grencilerin
biiyiik bir gogunlugunun model-kesir baglantisin1 kavrayarak kolaylikla sembolik gosterimli ve model
gosterimli kesirleri birbirine cevirebildikleri sonucuna ulasilmistir. Ogrencilerin kesirlere uygun
sekiller cizmeleri ve sekillerin ifade ettigi kesirleri yazmalar1 6grencilerin hem model hem de kesir
iizerinden konuyu 6grendiklerini gostermektedir.
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Sembolik ve model gosterimleri birbirine ¢evirme sorularinda her ne kadar hata sayisi ¢ok az
da olsa sembolik gosterimi verilen kesirlerde parca-biitiin iligkisi kuramama (%100), iki boyutlu kesir
modeli verilen kesirlerde tarali kisim ile biitiin parca arasinda kavramsal iligki kuramama (%55) ve
tarali kismi taranmamis kisma bolme (%45) hatalarinin yapildigi goriilmektedir. Burada bir biitiiniin es
parcalara kesilmesi ve her bir parcanin esit biiyiikliikte olmasi konusuna 6zellikle dikkat edilmelidir.
Kesilen pargalar biitiin ile karsilastirildiginda alinan parga sayisi parcalarin toplam sayisindan biiyiik
olamaz yani pay paydadan kiiglik ya da esit olmak zorundadir. Bu durum biitiin pargalara ayrildik¢a
parcalarin alaninin kii¢iildiigli “Bir pizzayi/pastay1 herkese esit diisecek sekilde 3 kisi mi paylassa ya
da 8 kisi mi paylagsa daha c¢ok pizza/pasta diiser.” gibi ger¢ek yasamdan segilen bir 6rnek ile
anlatilmalidir. Kesilen pargalarin bir araya geldiginde biitiinii olusturacagi degisik modeller yardimiyla
gosterilmelidir. Sinif i¢i alistirmalarda biitiinden hareketle parcalarin olusturuldugu etkinliklerin yani
sira par¢adan yola ¢ikarak biitiiniin belirlendigi etkinliklere de yer verilmelidir (Yenilmez ve Ev-
Cimen, 2019).

Birim kesir ve kesir sayisi arasindaki farki agiklamaya yonelik soruya verilen cevaplarda
Ogrencilerin yaridan fazlasinin birim kesir ve kesir sayis1 arasindaki farki agiklayamadiklar1 sonucuna
ulasilmistir. Bu soruyu yanlis cevaplayan 6grenci sayisinin fazla olmasi 6grencilerin birim kesir ve
kesir sayisi arasindaki farkli bilmediklerini hatta farkinda bile olmadiklarini gostermektedir. Birim
kesir pay1 daima “1 (bir)” olan ve bir biitiiniin es pargalarindan her birini temsil eden kesri; kesir sayisi
ise ayn1 sayida es pargaya ayrilmis herhangi bir biitiinden (dolayisiyla biitiin biitiinlerden) alinan ayni
sayidaki pargalarin ¢oklugunu belirten sayidir (Baykul, 2014; Yenilmez ve Ev-Cimen, 2019). Bu iki
kavramin 6grenciler tarafindan ayirt edilebilmesinde yapilacak sinif i¢i etkinlik ve degerlendirmelerde
miimkiin oldugunca Kkesirlerin anlamlarina odaklanan 6grencilerin ger¢ek yasam iligkisi kurmalarina
yardimc1 somut materyaller ve uygun modeller kullanilmalidir. Kullanilan materyal ve modellerin de
somuttan soyuta ve yakindan uzaga olacak sekilde Ogretim ilkelerine uygun olarak secilmesi
gerekmektedir (Yenilmez ve Ev-Cimen, 2019).

Birim kesir ve kesir sayisi arasindaki farki agiklamaya yonelik en fazla yapilan hata ikisi
arasindaki farki bilmeme (%61) hatasidir. Daha sonra tek birini tanimlama (%32) ve birim kesri
sekille kesir sayisini sayiyla tanimlama (%7) hatalar1 yapilmistir. Hata tiirlerinin gesitlilik gostermesi
ve hata sayilarinin fazla olmasi Ogrencilerin biiylik bir ¢ogunlugunun birim kesri tam olarak
ogrenmediklerini gostermektedir. Burada 6grencilerin farki bilmemeleri veya tek birini tanimlamalari
Ogretmenlerin smif i¢i calismalarda bu farka deginmediklerini veya yeteri kadar drnek uygulamalari
yaptirmadiklarinm akla getirmektedir. Bu eksikliklerin giderilmesine yonelik; simf igi uygulamalarda
ve etkinliklerde kesir kavraminin anlamlarina vurgu yapan; alan, uzunluk ve kiime modelleri ile temsil
edilen uygulamalarin yapilmasi, kesir kavraminin farkli anlamlarini igeren baglamlara sahip
problemlerin ¢6ziilmesi ve kurulmasi 6nemli goriilmektedir (Dogan ve Isik-Tertemiz, 2020; Pesen,
2008; Yenilmez ve Ev-Cimen, 2019).

Arastirmadan elde edilen sonuglara bakildiginda su 6neriler getirilebilir:

Kesirlerin birim kesir kadarini belirlemeye yonelik ¢alismalar iizerinde daha fazla durulmals,
birim kesir kavramimin kesir sayisindan farkli oldugunu gosteren caligmalara daha fazla yer
verilmelidir.

Ogrencilerin parga-biitiin iliskisi kurmalarina yardimei olacak ¢alismalar somut materyallerle
desteklenmeli, yapilan hatalarin azaltilmasina yonelik pay, payda ve kesir ¢izgisi gibi kavramlarin
ezbere degil de model tizerinden gésterimine/anlatimina daha fazla yer verilmelidir.

Yapilan hatalarin azaltilmasinda somut materyaller ve farkli model uygulamalar (alan,
uzunluk, kiime ve hacim) ile dersler zenginlestirilerek 6grencilerin daha fazla 6rnek ¢alisma yapmalari
saglanmalidir.
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