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Introduction

The Turkish Language Institution Dictionaries (2011) defines the concept as "the abstract and general
design of an object or thought in mind." Mathematics is one of the disciplines in which students have difficulty
learning and often struggle with conceptual misconceptions. For this reason, mathematics educators in our
country and in different parts of the world have conducted various studies on this subject. These studies show
that starting from the preschool period up to the university level, they examine what difficulties students
encounter in mathematics and the nature of mathematical misconceptions (Kutluca, 2012). As a result of the
fact that the concept is a cumulative discipline in mathematics, it is necessary to transfer mathematical concepts
to students completely. Since there is a link between previous knowledge and concepts and later knowledge
and concepts, solutions should be sought to provide students with complete conceptual information, identify

missing information and misconceptions, and eliminate them (Kii¢iik & Demir, 2009).

Although misconceptions replace a concept in the human mind, they refer to situations different from
their scientific definition. Students can argue that this is true even though they are wrong, and if they state
that they have this misconception, it can be considered a misconception. In this context, it is understood that

not all mistakes are misconceptions, but all misconceptions are mistakes (Yenilmez & Yasa, 2008).

Misconceptions are errors based on misunderstandings and interpretations. These misconceptions arise
from "pure theories" that hinder students' rational thinking abilities (Ojose, 2015). Misconceptions are different
from accidental errors because a person can realize and correct their mistake. However, a person with a specific
misconception may be inclined to defend his mistake and not abandon the wrong concept he has learned

unless he can convince others (Tutak, Giin, & Emiil, 2010).

Misconceptions cause problems for two main reasons. First, students also tend to use these
misconceptions in their new experiences. Second, students are emotionally and mentally attached to their
misconceptions. Because they actively created these misconceptions. For this reason, students cannot easily

give up on such misconceptions, which may negatively affect learning (Mestre, 1989).

Concepts formed during primary school form a solid foundation for further education levels. However,
this period is also a stage where students are prone to misconceptions, and if these misconceptions are not
noticed, they can continue up to the secondary school level. New concepts, the foundations of which were laid
incorrectly in primary school, may lead to confusion in the future. These misconceptions, which are detected

early, can be easily corrected, and students' mathematical understanding can be reconstructed (Bala, 2013).

One of the most common misconceptions and learning difficulties in mathematics is rational numbers.
Although rational numbers are similar to natural and integers, they stand out as a number system with
different and complex features. This difference and complexity can cause difficulty in teaching rational

numbers (Durmus, 2005).

There are many studies on rational numbers in the literature (Alacaci, 2012; Biber, Tuna, & Aktas, 2013;
Pesen, 2007; Yetim & Alkan, 2010; Yilmaz & Yenilmez, 2007). Although many of these studies have focused
on different misconceptions, there is a lack of comprehensive studies that contribute to this field in general.
This study aims to determine which misconceptions are more common by addressing all those found or absent
in the literature. It aims to deal with the current literature's misconceptions or detect them holistically for the
first time. In this direction, it is aimed to reveal the most common misconceptions between the existing and

newly detected misconceptions of secondary school 7th-grade students about rational numbers.

Problem
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The problem of this study is, what are the misconceptions of secondary school 7th-grade students about
rational numbers? It forms a question sentence. For this purpose, the sub-problems of the research are as

follows:
1. What are the misconceptions about the representation of rational numbers on the number line?
2. What are the misconceptions about ordering rational numbers?
3. What are the misconceptions about converting integer fractions to compound fractions?
4. What are the misconceptions about addition and subtraction with integer fractions?
5. What are the misconceptions about adding and subtracting rational numbers?
6. What are the misconceptions about multiplying and dividing rational numbers?
7. What are the misconceptions about zero coming to the numerator and denominator?

These sub-problems aim to reveal the misconceptions of secondary school 7th-grade students by
addressing different aspects of rational numbers. This research aims to determine which subjects students
have more common misconceptions by addressing each sub-problem separately. The data obtained in this
way will provide an essential roadmap for designing teaching processes more effectively and improving

students' mathematical understanding.
Method

This study revealed the misconceptions of secondary school 7th-grade students about rational numbers.
In this context, the case study method, one of the interactive patterns of the qualitative approach, was used in
the research. The case study method is a qualitative research approach in which the researcher examines one
or more limited cases over time with data collection tools (observations, interviews, audio-visuals, documents,

reports) that include multiple sources and define cases and themes related to the situation (Creswell, 2007).
Studying group

The study group consists of 69 seventh-grade students studying in the second semester of the 2021-2022
academic year in a central secondary school among the secondary schools affiliated with the Ministry of
National Education in the province of Sanliurfa. A non-random sample was used to determine the study
group. The non-random sampling method is defined as the determination of the units to be sampled without

depending on the principle of randomness (Biiyiikoztiirk, Kilig Cakmak, Akgiin, Karadeniz, & Demirel, 2012).
Data Collection Tools

As a data collection tool, the existing misconceptions in the literature on Rational Numbers were
examined. The opinions of 7 mathematics teachers working at the school where the study was conducted were
taken, and seven misconceptions were determined. The developed knowledge test was shown to three
mathematics educators who are experts in the field, and necessary corrections were made in line with the
feedback received. Later, in line with the opinions of a Turkish teacher, the knowledge test took its final form.
After the knowledge test was applied, interviews were conducted with each student. The following sub-topics

are given in Table 1.

Table 1. Identified Subtopics

Subtopics

Representing rational numbers on the number line

Ordering rational numbers

Converting integer fractions to compound fractions

Adding and subtracting integer fractions
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Adding and subtracting rational numbers

Multiplication and division with rational numbers

The case of zero coming to the numerator and denominator

Analysis of Data

The content analysis method was used for the analysis of the research data. The content analysis aims
to examine oral or written content objectively and systematically (Tavsancil & Aslan, 2001). This method
divides document contents such as books, articles, correspondence, and historical documents into categories
and codes according to specific rules. Then, these documents are systematically analyzed and evaluated (Sert,
Kurtoglu, Akinc, & Seferoglu, 2012).

Process time

Two questions prepared for each sub-topic were used to detect misconceptions. It was examined that
the students gave wrong answers and why they gave such an answer in the student interviews. The data were
analyzed by categorizing the misconceptions related to the seven sub-topics as true, empty, false and
misconception. Similar to the two questions prepared for each misconception, the misconceptions identified
due to the interviews made by the students and researchers who gave wrong answers were determined as
misconceptions. If the student did not explain the question, their answers were in the incorrect category. For
example, the first and second questions in the sub-topic "Showing rational numbers on the number line" were
used to identify the related misconception. First, the correct and blank answers to the 1st question were
determined, and their frequencies were calculated. At the same time, considering whether the students gave
the same wrong answer in the first and second questions, this situation was considered a misconception. It
was recorded under the code "KY1". For the research, misconceptions belonging to each sub-topic were
defined. For example, the misconception determined under "Representation of rational numbers on the
number line" is divided into two categories as KY1, KY1a, "Division between two integers in the numerator as
many regions," and KY1b, "Division between two integers as much as the number in the whole number." This

approach resulted in a similar analysis of seven subtopics.
Findings

For each sub-topic of rational numbers, misconceptions were determined and shown in tables with
frequencies and percentages. For example, according to the sub-topic, the misconceptions determined as
"Representation of rational numbers on the number line" are divided into four misconceptions as KY1 and
KY1a, KY1b, KY1c and KY1d.

“What are the misconceptions about representing rational numbers on the number line?” Findings

related to the sub-problem are given in Table 2 and Table 3.

Table 2. Frequency and percentages of S1 and S2 related misconceptions (KY1)

Questions Correct Blank Wrong KY1

(f) (%) (f) (%) (f) (%) () (%)
S1 6 17,14 3 8,57 22 62,85 4 11,42
S2 5 14,28 7 20 19 54,28 4 11,42

As seen in Table 2, it is seen that 4 (=11.42%) people each had misconceptions in the 1st and 2nd
questions.
903
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Table 3. Frequencies and percentages of KY1

Subtopics

Misconceptions ® (%)

Representation ~ of  rational

numbers on the number line

KYla= The numerator between two integers is divided into as many 5 62,5

regions as the number.

(KY1)

KY1b= It is divided into as many regions between two integers as the 2 25

number in the whole part.

KY1c= Rational numbers are between the number in the denominator 1 12,5

and the number written in the denominator.

KY1d: On the number line, positive numbers are on the left and negative 0 0

numbers are on the right.

As seen in Table 3, the distribution of misconceptions is KY1a (f=5, %=62.5), KY1b (=2, %=25%) and

KY1c (f=1, %=12.5).

“What are the misconceptions about ordering rational numbers?” Findings related to the sub-problem

in the form of are given in Table 4 and Table 5.

Table 4. Frequency and percentages of S3 and 54 related misconceptions (KY2)

Questions Correct Blank Wrong KY2
(f) (%) (f) (%) ) (%) ) (%)
S3 18 51,42 0 0 10 28,57 7 20
S4 12 34,28 6 17,14 6 17,14 11 31,42

As seen in Table 4, 7 (=20%) people in the 3rd question and 11 (=31.42%) people in the 4th question have

misconceptions.

Table 5. Frequencies and percentages of KY2

Subtopics Misconcepts ® (%)
Ordering KY2a: The numbers are bigger. 8 4444
rational KY2b: While the numerators are different, the one with the smaller denominator is larger. 2 11,11
numbers KY2c: The smaller the denominator is the smaller. 3 16,66
(KY2) KY2d: The smaller the numbers, the larger. 0 0
KY2e: Negative rational numbers have no effect on ordering. 5 27,77
KY2f: The smaller one is the larger. 0 O

As seen in Table 5, the distribution of misconceptions is as follows: KY2a (f=8, %=44.44), KY2b (f=2,
=11.11%), KY2c (=3, %=16.66) and KY2e (=5, %). =27.77).

“What are the misconceptions about converting integer fractions to compound fractions?” Findings

related to the sub-problem in the form of are given in Table 6 and Table 7.

Table 6. Frequencies and percentages of S5 and 56 related misconceptions (KY3)

Questions Correct Blank Wrong KY3

(f) (%) (f) (%) (f) (%) (f) (%)
S5 15 42,85 8 22,85 9 25,71 3 8,57
S6 12 34,28 8 22,85 10 28,57 5 14,28

As seen in Table 6, it is seen that 3 (=8.57) people in the 5th question and 5 (=17.64%) people in the 6th

question have misconceptions.

Table 7. Frequencies and percentages of KY3
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Subtopics Misconceptions ® (%)
Converting KY3a: The denominator is multiplied by the whole part and written in the denominator. 4 50
integer fractions KY3b: In negative rational numbers, the minus belongs only to the integer. 2 25

to  compound

KY3c: The denominator, the whole part and the numerator are added together and 2 25
fractions (KY3)

written into the numerator.

As can be seen in Table 7, the distribution of misconceptions is as KY3a (f=4, %=50.00), KY3b (=2, %=25)
and KY3c (=2, %=25). In 8th grade students, it is seen that 5 (%=14.70) people in the 5th question and 6

(=17.64%) people in the 6th question have misconceptions. In sub-misconceptions, the distribution is as KY3a
(f=8, %=72.72), and KY3Db (f=3, %=27.27).

“What are the misconceptions about addition and subtraction with integer fractions?” Findings related

to the sub-problem in the form of are given in Table '8 and Table 9.

Table 8. Frequency and percentages of misconceptions about S7 and S8 (KY4)

Questions Correct Blank Wrong KY4

(f) (%) (f) (%) (f) (%) (f) (%)
S7 9 25,71 4 11,42 15 42,85 7 20
S8 11 31,42 7 20 9 25,71 8 22,85

As seen in Table 8, 7 (=20%) people in the 7th question and 8 (=22.85%) in the 8th question have

misconceptions.

Table 9. Frequencies and percentages of KY4

Subtopics Misconceptions ()

Addition and KY4a: Without equalizing the denominator, whole parts, numerators and 13 86,66

subtraction with denominators are added together and subtracted.

integer fractions (KY4) KY4b: When equalizing the denominators, the numerator remains constant. 0 0
KY4c: The integer is the power of the rational number. 2 13,33

As seen in Table 9, the distribution of misconceptions is KY4a (=13, %=86.66) and KY4c (f=2, %=13.33).

Secondary school 7th and 8th grade students' "What are the misconceptions about addition and
subtraction with rational numbers?" Findings related to the sub-problem in the form of are given in Table 10
and Table 11.

Table 10. Frequency and percentages of misconceptions about S9 and 510 (KY5)

Questions Correct Blank Wrong KY5

(f) (%) (f) (%) (f) (%) (f) (%)
S9 2 5,71 3 8,57 10 28,57 20 57,14
S10 14 40 2 5,71 7 20 12 34,28

As seen in Table 10, it is seen that 20 (=57.14%) people in the 9th question and 12 (=34.28) people in the

10th question have misconceptions.

Table 11. Frequencies and percentages of KY5

Subtopics Misconceptions (%)
Addition and KY5a: The numerators and denominators are added together without equalizing 23 71,87
subtraction with the denominators.

rational numbers
(KY5)

KY5b: It keeps the numerator constant and adds and subtracts the denominators. 0 0

KY5c: It leaves the numerator constant while equating the denominators. 9 2812
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As seen in Table 11, the distribution of misconceptions is KY5a (f=23, %=71.87) and KY5c¢ (f=9, %=28.12).

Secondary school 7th and 8th grade students' "What are the misconceptions about multiplying and
dividing rational numbers?" Findings related to the sub-problem in the form of are given in Table 12 and Table
13.

Table 12. Frequency and percentages of misconceptions about S11 and S12 (KY6)

Questions Correct Blank Wrong KY6

(f) (%) (f) (%) (f) (%) ® (%)
S11 21 60 3 8,57 7 20 4 11,42
S12 10 28,57 4 11,42 14 40 5 14,28

As seen in Table 12, it is seen that 4 (=11.42%) people in the 11th question and 5 (=14.28%) people in the

12th question have misconceptions.

Table 13. Frequencies and percentages of KY6

Subtopics Misconceptions (%)

Multiplication and division with  KY6a: Denominator equalization. 6 66,66

rational numbers (KY6) KY6b: Multiplication is multiplied by inverting the second. 1 11,11
KYéc: In division, the first rational number is inverted. 0 0
KY6d: In division, the second is directly divided without inversion. 2 22,22
KYé6e: In division, both are reversed and divided. 0 0

As seen in Table 13, the distribution of misconceptions is KY6a (f=6, %=66.66), KY6b (f=1, =11.11) and
KY6d (=2, %=22.22).

“What are the misconceptions about zero coming into the numerator and denominator?” Findings

related to the sub-problem in the form of a sub-problem are given in Table 14 and Table 15.

Table 14. Frequency and percentages of S13 and S14 related misconceptions (KY7)

Questions Correct Blank Wrong KY7

(f) (%) (f) (%) ) (%) ) (%)
S13 19 54,28 7 20 0 0 9 25,71
S14 8 22,85 7 20 0 0 20 57,14

As seen in Table 14, 9 (%=25.71%) people in the 13th question and 20 (=57.14) people in the 14th question

have misconceptions.

Table 15. Frequencies and percentages of KY7

Subtopics Misconcepts (f) (%)
The case of zero coming KY?7a: g =0 3 10,34
to the numerator and KY7b: ° = Undefined 3 10,34
denominator (KY7) 03
KY7c: 3 0,3 3 10,34
KY7d: 2 =0 10 34,48
KY7e: =7 9 31,03
KY7£: 2=0,7 1 3,44
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As seen in Table 15, the distribution of misconceptions is as follows: KY7a (f=3, %=10.34), KY7b (=3,
%=10.34), KY7c (=3, %=10.34), KY7d (=10, %) =34.48), KY7e (=9, %=31.03) and KY7f (f=1, %=3.44).

Conclusion and Discussion

This study aims to reveal the misconceptions of the 7th secondary school students about rational
numbers and the misconceptions about the seven sub-problems within the scope of the research are mentioned

below, respectively.

"What are the misconceptions about representing rational numbers on the number line?" 4
misconceptions related to the sub-problem were identified. These misconceptions are divided into as many
regions as the number in the numerator between two integers (KY1a), between two integers are divided into
as many regions as the number in the integer part (KY1b), between the number written in the denominator of
rational numbers and the number written in the denominator (KY1c), and on the number line. Positive
numbers are on the left, and negative ones are on the right (KY1d). The percentage of students with
misconceptions in the two questions asked to identify misconceptions was 11.42% in the 1st and 2nd questions.
In two questions, the percentages of 8 students' answers to misconceptions were 63.5% of KYla
misconceptions, 25% of KY1b misconceptions; KY1c misconception was found to be 12.5%. Ozaltun, Danac,
and Orbay (2020) reached similar results in their study and concluded that students had problems showing
and explaining fractions on the number line; they also ignored the concept of equal spacing and could not
determine between which two integers a fraction lies. Pesen (2008) stated in his study that students had
problems perceiving a/b as a single number in the representation of a/b on the number line, had the idea that
the numerator and denominator in the fraction were different numbers, and while showing the fraction on the
number line, it was 0 in dividing the whole into equal parts. Considering the points with and 1, he determined
that they divide the whole into equal parts, one less than it should be, due to two points minus the number in
the denominator between 0 and 1. In addition, he concluded that some students had misconceptions about
dividing the whole into more parts than it should be by placing as many points as the number in the

denominator between the points 0 and 1.

“What are the misconceptions about ordering rational numbers?” Six misconceptions related to the sub-
problem were identified. These misconceptions are more significant than their number. (KY2a), While the
numerators differ, the one with the smaller denominator is more considerable. (KY2b), The one with the
smaller denominator is smaller (KY1c), and The one with the smaller numbers is more considerable. (KY2d),
Negative rational numbers do not affect the ordering (KY2e), and the smaller numerator is larger (KY2f). In
the two questions asked to determine the misconceptions, the percentage of students who had misconceptions
in the 7th grade was 20% in the 1st question and 31.42% in the 2nd question. The percentages of 18 students'
answers to misconceptions in a total of two questions 44.44% of KY2a misconceptions; 11.11% of KY2b
misconceptions; 16.66% of KY2c misconceptions; KY2e misconceptions was found to be 27.77%. Ozaltun et al.
(2020) reached similar results, albeit partially, in the study of students. The fact that the numbers in the
numerator or denominator of a fraction are prominent causes the fraction to be significant. It is concluded that
the given fraction has misconceptions, such as removing the part it expresses in a whole and comparing the

remaining parts. They have reached.

“What are the misconceptions about converting integer fractions to compound fractions?” Three
misconceptions regarding the sub-problem were identified. These misconceptions are written in the
denominator multiplied by the denominator by the integer (KY3a); negative rational numbers minus belong
only to the integer. (KY3b), denominator, whole part and numerator are added to the numerator (KY3c). The

percentage of students with misconceptions was 8.57% in the 1st question and 14.28% in the 2nd question; it
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turned out to be. In two questions, the percentages of 8 students' answers to misconceptions were 50% of KY3a

misconception, 25% of KY3b misconception, and KY3c misconception was found to be 25%.

“What are the misconceptions about addition and subtraction with integer fractions?” Three
misconceptions regarding the sub-problem were identified. These misconceptions are integer parts,
numerators and denominators are added and subtracted from equating the denominator (KY4a), The
numerator remains constant when equating the denominators (KY4b), and The integer is the power of the
rational number (KY3c). The percentage of students who had misconceptions in the two questions asked to
determine their misconceptions was 20% in the first question and 22.85% in the second question. In two
questions, the percentages of 15 students' answers to misconceptions were found to be 86.66% for KY4a and
13.33% for KY4c.

“What are the misconceptions about addition and subtraction with rational numbers?” Three
misconceptions regarding the sub-problem were identified. These misconceptions include adding the
numerators and denominators among themselves without equalizing the denominators (KY5a), adding and
subtracting the denominators while keeping the numerator fixed (KY5b), and keeping the numerator constant
while equating the denominators, (KY5c) form. The percentage of students who had misconceptions in the
two questions asked to determine their misconceptions was 57.14% in the 1st question, 34.28% in the 2nd
question; it turned out to be. In two questions, the percentages of 32 students' answers regarding sub-concept
were 71.87% of KY5a misconceptions; KY5¢ misconception was 28.12%. Ozaltun et al. (2020) reached similar
results, albeit partially, in their study and concluded that the students had misconceptions about adding the
numerators and denominators among themselves and adding the numerator and denominator of the fraction

and continuing the process with the number they found.

“What are the misconceptions about multiplying and dividing rational numbers?” Five misconceptions
related to the sub-problem were identified. These sub-misconceptions are equating to the denominator.
(KY6a), in multiplication, the second is inverted and multiplied (KY6b); in the division, the first rational
number is inverted (KY6c); in division, the second inversion is divided directly (KY6d), and in division, both
are inverted and divided (KY6e). The percentage of students who had misconceptions in the two questions
asked to determine their misconceptions was 11.42% in the first question and 14.28% in the second question.
In a total of two questions, the percentages of 9 students' answers to misconceptions were 66.66% of KY6a
misconceptions; 11.11% of KY6b misconceptions, KY6d misconception was found to be 22.22%. Ozaltun et al.
(2020) reached similar results, albeit partially, in the study of students applying the rules of addition in
fractions to multiplication, multiplying both the numerator and denominator when multiplying fractions by
natural numbers, performing operations without converting integer fractions to compound fractions, fractions
using their fractions. They concluded that there are misconceptions in the form of incorrectly applying the rule

of cross-multiplication and division between.

“What are the misconceptions about zero coming into the numerator and denominator?” 6
misconceptions related to the sub-problem were identified. These misconceptions, 0/3 = 0 (KY7a): 0/3=
Undefined (KY7b); 0/3 = 0.3 (KY7c), 7/0 = 0 (KY7d); 7/0=7 (KY7e); 7/0 = 0.7 (KY7f) The percentage of students
who had misconceptions in the two questions asked to identify misconceptions was 25.71% in the first
question; In the second question, it was found to be 57.14%. In a total of two questions, the percentages of 29
students' answers regarding misconceptions were 10,34% of KY7a misconceptions; 10.34% of KY7b
misconceptions; 10.34% of KY7c misconceptions; 34.18% of KY7d misconceptions; 31.03% of KY7e

misconception; KY7f misconception was found to be 3.44%.

According to the results of the research, some suggestions are listed as follows:
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* More emphasis should be placed on meaningful learning in teaching rational numbers. Students'

cognitive readiness should be taken into account.

¢ Digital technology should be used in teaching rational numbers, and games that can explain models

such as number lines more interestingly should be developed.

® Rather than teaching the operations of rational numbers as a set of rules by heart, students should be
provided with a conceptual understanding of this subject. Therefore, the conceptual understanding of rational

numbers should be emphasized in education and training.
® Active participation of students in the activities in the lessons should be ensured.

* Activities enabling students to comprehend the place and importance of rational numbers in daily life

should be included frequently.
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Introduction

As a part of the culture in which a person lives, he/she needs education in order to maintain his/her life,
to communicate and even to make sense of his/her existence. Along with the beginning of life, all of the
teachings coming from our family and all our social environment are formed, developed and matured within
the education process. This process continues from birth to death. According to Demirel (2006, p. 6), the
concept of education is the process of creating a behavioural change in the individual. It is expected that there
will be a change in the behaviour of an individual who goes through the education process. “Education is the
process of bringing about the desired behavioural change in the individual through his/her own life and
intentional enculturation.” The education given by an instructor outside the school, which lasts from birth to
death, is called informal education. Unlike this education, the planned and programmed education given in
schools is formal education and includes the concept of teaching. Teaching is the planned and programmed
activities organized by teachers working in schools. According to Varis (1998), teaching is all of the processes
applied for the realization of learning and the development of desired behaviours in the individual, and it is
a planned and programmed activity in schools (Orhaner and Hussein 2007, p. 3, 5). Like teaching, the concept
of learning is also included in the educational process. According to Caliskan et al. (2010 p. 17), the concept of
learning is to be able to conduct a behaviour that we did not know how to do before and to perform the learned
behaviour by remembering when we need it. Learning is the ability of an individual to permanently gain
knowledge acquired through his/her life and a change in his/her behaviour. As Celikkaya (1991 p. 76) stated,

learning refers to the student aspect of education and teaching refers to the teacher aspect of it.
Teacher-Centred Education

Students and teachers, who are at the centre of education and training, have created an understanding
of education shaped in two different ways. These are; teacher-centred education and student-centred
education. In these two different types of education, the active and central party changes within the process.
These methods adopt an understanding that is opposite to each other. Teacher-centred education positions
the teacher as active and the student as passive. Every piece of information to be given is tried to be conveyed
to the student exactly as the teacher explains. In this process, an evaluation is made on how much of the
information conveyed by the teacher is learned by the student. According to Coskun and Taneri (2021, p. 33),
teacher-centred education, in a traditional sense, is based on idealist and realist philosophical understanding,
perennialist and essentialist education theories, teacher-centred and authoritarian, and aims to transfer the
existing knowledge, skills and rules to students within the framework of the social and political expectations
and objectives. Therefore, these theories reflect a pedagogical understanding that sees the learner or student
as an object to be formed intellectually and spiritually in a passive way, while positioning the teacher actively.
According to Brown (2003, cited in Yagan 2022, p. 295), the primary goal in teacher-centred understanding is
to transfer the determined content information to learners. For this reason, special attention is paid to lecturing

and learners are assessed on how much they can repeat the content transferred to them.
Student-Centred Education

In student-centred education, on the other hand, the student is active. According to Darsih (2018, p. 34),
student-centred approach is an approach in which students are more active than the teacher in the learning
process and share the responsibility of learning with their teacher. In this approach, the teacher plays the role
of facilitating and guiding learning. Teachers explain less and learners discover more. In this respect, student-
centred teaching forces more passive learners to play an active role traditionally. While Coskun and Taneri
(2021, pp. 34-36) define the student-centred education approach as an approach based on the individual or the
subject, they also identify the philosophies on which student-centred education approaches are based
generally as progressivism and constructivism. The principle that best summarizes the student-centred

education approach is the principle of appropriateness for the individual (student, child) in education. It
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advocates an understanding of education that should be arranged according to the student's needs,
motivation, and process of acquiring knowledge, interests and needs. This principle was introduced into the
field of education in the early twentieth century by J. Dewey (1859-1952). According to Yesilyurt (2020, p. 268),
the characteristics that should be based on the principle of child appropriateness are the needs and differences

of the individual.

The Importance of Student-Centred Education and the Principle of Student Appropriateness in Music
Education

One of the important areas where the student-centred education approach should be applied is music
education. Music education is a process that covers the individual's acquiring knowledge in the field of music
and the development of his/her behaviours in the desired direction. According to Ugan (1997 p. 14), “music
education is basically the process of gaining a musical behaviour, changing a musical behaviour or creating a
musical behaviour change, developing a musical behaviour. In this process, the individual's own musical life
is taken as the basis, a planned, regular and methodical path is followed in line with certain purposes, and
certain goals are achieved in this way. Instrument training, which is one of the most important sub-dimensions
of music education, is the whole of the methods applied in playing an instrument. Instrument training is a
process in which the teacher and the student communicate one-to-one, individual characteristics come to the
fore, and different teaching methods are employed according to each student's own characteristics. Therefore,
the principle of student appropriateness has an undeniable importance in instrument training. According to
Parasiz (2009, pp. 19-24), in individual instrument training, studies aimed at playing the instrument with the
correct technique, arranging the study time in a way to increase efficiency, getting the best understanding of
musical cultures through the instrument and increasing students' musical skills are the main objectives of
instrument training. Although instrument training is a long and difficult path, it is also a process that requires
careful, patient and planned work. The two most important elements on this difficult path are the student and
the teacher. In individual instrument training lessons, teacher-student communication and teaching method
play an active role in the process of acquiring the targeted behaviours. According to Coskuner (2016, pp. 83-
104), in addition to the skills of making music together, the aesthetic understanding and social aspects of the
students who receive instrument training also develop. Through instrument training, students can express
themselves more easily and thus their psychological needs are met. Therefore, this situation will positively
affect the future life of the student and will enable him/her to make right decisions in order to distinguish the
good and the beautiful. In the process of individual instrument lessons, the teacher's teaching methods and
attitudes towards the student may differ according to the personality traits of the student. The personal
characteristics of the student and the teacher are very important in the individual instrument training course,
where they can communicate directly and instantly. Each student's personality and way of working may be
different, as well as the way of communication he/she expects from his/her teacher and the activities he/she
does outside the class can directly affect the individual instrument lesson. According to Ercan and Yildirim
Orhan (2016, pp. 130-144), individual instrument training is regarded to be an educational process in which
students' individual differences, intelligence, musical intelligence, perceptions, time to practice their
instrument, abilities, and readiness are taken into account. In addition, in the statements about the definition
of individual instrument lessons, common ideas such as each student is a class, the educator knows his/her
student and designs teaching activities suitable for his/her individual learning characteristics, organizes the
education program according to the student by considering his/her individual learning differences, creates the
basis and learning environment that will respond to his/her enthusiasm and success are seen. Above, the
principle of student-centred education and student appropriateness have been tried to be explained, and the
importance of these concepts especially in instrument training lessons, which is an important sub-dimension
of music education (and conducted one-to-one) is mentioned. In addition, in this process, it has been tried to

draw attention to the effect of teacher-student communication on learning and the cases where students with
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different characteristics are open to different teaching methods. In the next part of the study, what the MBTI
inventory (Myers-Briggs Type Indicator) used in determining personality types is will be explained, and
information will be given about the dimensions and contents of personality types. In addition, general results
about how some researchers who aimed to determine the personality types of students and teachers in the
field of music education used the MBTI (Myers-Briggs Type Indicator) inventory and what kind of findings
they reached will be explained.

Methodology

The survey model was adopted as the basic approach in the research. If a research aims to describe a
past or present event as it exists, scanning models are used (Islamoglu and Alniagik, 2014, p. 97). In the
research, the data collected by the document analysis method was analyzed by content analysis. Content
analysis, printed, visual, etc. It involves scanning the materials systematically and analyzing them thematically

in terms of certain categories (Saban, 2009, p. 838).

In the study, firstly, what the MBTI (Myers-Briggs Type Indicator) inventory is explained. Then,
different studies aiming to determine the personality types of students and teachers in the field of music
education are included. Research on the subject was grouped under five themes (author of the research, year
of the research, type of research, name of the research, place where the research was conducted) and analyzed

by content analysis and shown in the table.
MBTI (Myers Briggs Type Indicator)

The "Psychological Types Theory", developed by Carl Gustav Jung (1921-1971) and published as a book
in 1976, argues that each person has different characteristics. In this theory, the concepts of introversion and
extroversion, which are the way of using mental processes, are explained together with the step of acquiring
knowledge (sensing or intuitive), the step of decision-making (feeling and thinking), and how these two steps
work. According to Coskun Sentiirk and Yiiksel (2015 p. 32), Briggs and Myers examined this theory later and
included the fourth step, the attitude towards the outside world, into the theory, although its existence was
unknown. This step, like the others, is divided into two parts as judging and perception. Jung's work was
extended by American psychologist Isabel Myers, the author of the MBTI (Myers Briggs Type Indicator)

instrument.

Table 1. Meanings of dimensions, names and symbols of preferences in dimensions

Dimensions Names of Dimensions Preferences Symbols of Preferences
Introvert 1
1 Ways of using mental processes
Extravert E
o Sensing S
2 The process of acquiring knowledge —
Intuitive N
Feeling F
3 Decision Making
Thinking T
. . Judging J
4 Attitude towards the outside world -
Perception P

The characteristics of extravert and introvert preferences from the ways of using mental process are as

follows;
Introvert (I) individuals;
¢ put their thoughts into words after thinking until their thoughts are clear.

¢ realize their learning privately and individually.
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¢ think more before taking action.

* need to spend time individually to gather their energy.

¢ show an extrovert attitude only when they are with the people they like.
Extravert (E) individuals;

® express their thoughts as they come into their minds.

¢ prefer to perform their learning together with other individuals.

e don't think as much as introverts before they act.

* need to interact with other people in order to gather their energy.

The characteristics of the two different preferences in the process of acquiring knowledge, which are

sensing and intuitive, are as follows;
Sensing (S) individuals;
¢ gain information that appeals to all five senses more easily while acquiring new information.
¢ reach the whole by learning new information step by step.
* deal with the things happening at present and now.
¢ are in harmony with physical realities.
* start with solid facts.
® learn by building on existing one while acquiring new information.
* deal with the conceptual one.
Intuitive (N) individuals;
® acquire new information by associating it with other concepts in memory.
* come from the whole in acquiring new knowledge.
* are not concerned with the present and now, but with new possibilities that may happen in the future.
¢ focus on the big picture rather than details.
* are interested in a job that captures their creativity.
® acquire new information when it is creative with new materials.
® learn with new applications instead of applying similar ones.
* are interested in the theoretical one.

The characteristics of feeling and thinking, which are two different preferences from the 