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Abstract

Purpose: It was aimed to examine the relationship between positive teacher characteristics and teachers' career adaptability
and the strategies they use to increase happiness.

Design/Methodology/Approach: In the study, the relationships between the variables were analyzed using descriptive
statistics, correlation analysis and multiple regression analysis techniques. The research was conducted with teachers working
in various public secondary education institutions. The gender of the teachers participating in the study is 180 female and 58
male. The ages of the teachers are between 24 and 50. Their average age is 32.07. The study's data were collected through the
"Positive Teacher Scale, Career Adaptability Scale and Happiness Increasing Strategies Scale."

Findings: According to the results of the research, it was seen that positive teacher characteristics were positively related to
career exploration, responding positively to the environment, and using mental control strategies.

Highlights: On the other hand, there is a negative relationship between positive teacher characteristics and the increased
happiness strategy of resting the body. In order to develop positive teacher qualities, specific happiness-increasing strategies
and career exploration might be used.

6z

Calismanin amaci: Bu arasirmanin amaci, pozitif 6gretmenin kavraminin kariyer uyumu ve mutlulugu artirma stratejileri
kavramlari ile iligkili olup olmadigini belirlemektir.

Materyal ve Yéntem: Arastirmada degiskenler arasindaki iliskiler betimsel istatistikler, korelasyon analizi ve ¢oklu regresyon
analizi teknikleri kullanilarak analiz edilmistir.Arastirma gesitli kamu ortaégretim kurumlarinda aktif olarak galisan 6gretmenler
ile gergeklestirilmistir. Calisma kapsaminda toplam 6 bransta 238 6gretmene ulasiimistir. Calismaya katilan 6gretmenlerin
cinsiyet bilgileri ise 180 kadin ve 58 erkektir. Ogretmenlerin yaslari 24-50 arasindadir. Yaslarinin ortalamasi ise,
32.07’dir.Arastirmanin verileri “Pozitif Ogretmen Olcegi, Kariyer Uyum Olcegi ve Mutlulugu Artirma Stratejileri Olgegi” araciligi
ile toplanmistir. Ayrica 6rneklem grubunun demografik 6zelliklerini belirlemek igin arastirmacilar tarafindan “Kisisel Bilgi

Formu” olusturulmustur.
Bulgular Arastirma sonuglarina gére, pozitif 6gretmen 6zelliklerinin, kariyer uyumunun kariyer kesfi boyutu ile pozitif yonde
iliskili oldugu gérilmistdir.

Onemli Vurgular: Ote yandan kariyer plani ile pozitif 6gretmen 6zellikleri arasindaki iliskinin énemli ve anlaml olmadig
sonucuna varilmistir. Mutlulugu artirma stratejilerinden ligti pozitif 6gretmen 6zellikleri ile pozitif yonde biri ise negatif yonde
anlamli ve 6nemliiliskiler ortaya koymustur.
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INTRODUCTION

In the formal education system, starting from the preschool period until the high school period, students have specific
developmental tasks. For students to fulfill these developmental tasks healthily, teachers have important roles. In particular, it
has been demonstrated that teachers significantly affect students' feelings, thoughts and behaviors (Spilt, Koomen, & Thijs,
2011; Tsouloupas, Carson, Matthews, Grawitch, & Barber, 2010; Eryilmaz & Bek, 2018). According to Seligman et al. (2009),
positive education means using the power of teachers to provide students with traditional education and teaching skills on the
one hand and to provide educational activities to reach happiness on the other hand. It has been revealed in a study that
teachers have an effect of approximately twenty-five percent on the academic achievement and general happiness of students
in their schools (Eryllmaz, 2014). Positive education helps students to expand their perspectives and improve themselves by
showing reactions that will bring positive emotions to students in the classroom environment. At the same time, it can reduce
the negative effects of the past on individuals (Fredrickson, 1998). Based on this information, it is significant for the role of
teachers that teachers have the effect of revealing positive emotions in students (Eyilmaz & Bek, 2018).

One of the crucial elements of the positive education process is positive teachers. Positive teachers are those who increase
positive emotions and decrease negative emotions in students (Eryilmaz, 2017; Eyilmaz & Bek, 2018; Ozbagir, 2019). Some
features distinguish positive teachers from other teachers. These critical traits are extroversion and positive teachers' extrovert
personality traits (Eryilmaz, 2017; Eyilmaz & Bek, 2018). According to the five-factor model, individuals have two personality
traits closely related to their level of well-being. It has been concluded that individuals with extrovert personality traits, which is
one of them, feel happier in daily life (Myers & Diener, 1995). Having this feature has a significant impact on the well-being of
not only teachers but also students (Eryilmaz, 2014; Eryilmaz & Ogiilmiis, 2010; Kim, Dar-Nimrod, & MacCann, 2018; Vorkapié¢ &
Peloza, 2017).

Positive teachers are also teachers who satisfy students' competence needs. The innate need for competence includes ability
and competence (Ryan & Deci, 2000). As individuals satisfy their competence needs, their well-being levels increase (Deci &
Richard, 2000; Ryan & Deci, 2000; Reis, Sheldon, Gable, Roscoe & Ryan, 2018). Positive teachers understand the importance of
satisfying this need both intuitively and experientially. As a natural consequence of this situation, they try to satisfy the
competency needs of the students in the lessons.

At the same time, by explaining the subjects at a level that students can understand, they also cause students to experience flow
(Eryilmaz, 2017). Flow theory refers to a person's being controlled and focused, that is, motivation, while overcoming the
difficulties they encounter to fulfill their life duties (Csikszentmihalyi, 1988; Egbert, 2004). As a result of the research, it was
found that doing flow activities in daily life increases the subjective well-being of individuals in general (Moneta, 2004).

As a result of the research, it has been concluded that teacher support is very effective in the success and motivation of students
(Klem & Connell, 2004). Another characteristic of positive teachers is positive relationships with students (Eryllmaz, 2017;
Eyilmaz & Bek, 2018; Ozbagir, 2019). Teachers' interest in their students, being prepared for the lesson, and taking care of their
students contributed positively to the development of students (Skinner et al., 2008; Furrer & Skinner, 2003; Skinner & Belmont,
1993).

Another positive teacher characteristic is that they increase their students' engagement with the lesson (Eryilmaz, 2017; Eyilmaz
& Bek, 2018; Ozbagir, 2019). Fredickson (2003) states that while the teacher carries out learning and teaching activities in the
classroom, it is necessary to create an environment in which students will feel happy and ensure the participation of students in
the lesson. In this way, learning is increased by the teacher he wants to learn. As a result, when students establish an emotional
bond with the school and the school environment, their adaptation to school and learning processes are positively affected
(Mouton & Hawkins, 1996).

Positive teachers differ from other teachers because they concretize the subject in the teaching process (Eyilmaz & Bek, 2018).
According to Kolb's learning style model, Concrete learning is vital for students to involve themselves in new experiences,
observe these experiences, and form theories as a result of their observations (Kolb, 1976). Positive teachers embody the
subject and encourage students to overcome difficulties. Thus, students have some skills to overcome difficulties (Ozbagir,
2019).

While individuals are performing their jobs, there is a need for tools to facilitate this process. One of these tools is career
adaptability. Career adaptability is adapting to the changes and transformations experienced by individuals during the
professional development process. Individuals can resolve the changes in career fields, emerging crises or confusions, and career
decision-making processes by using their adaptability skills (Savickas, 2005; Stumpf, Colarelli, & Hartmann, 1983; Zikic & Klehe,
2006). In general, teachers' career adaptation and career development desires and expectations are closely related to the
learning service they provide to their students and their contribution to society (Steger, Pickering, Shin, & Dik, 2010). The

|Kastamonu Education Journal, 2023, Vol. 31, No. 1|
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increase in teachers' career adaptability positively affects their students' academic success and social-emotional development
(Eryilmaz & Kara, 2017; Sapsaglam, Karabulut & Ekici, 2021). Although the importance of career adaptability for teachers and
students is evident (Eryllmaz & Kara, 2021; Eryilmaz, Satici & Deniz, 2020), it is seen that studies examining career adaptability
and positive teacher characteristics are not available in the literature.

Positive teachers create positive student emotions (Eyllmaz & Bek, 2018). In addition to all these, positive teachers also need to
increase their level of well-being like every human being. In this context, we come across strategies that increase the happiness
or well-being of individuals. Strategies to increase happiness have been discussed by many researchers (Fordyce, 1983; Eryllmaz,
2010; Eryillmaz, 2017; Tkach & Lyubomirsky, 2006). Adults increase their happiness by reacting positively to the environment,
satisfying their desires, performing mental control, fulfilling the requirements of religious belief, resting their bodies and
exhibiting happiness-oriented behaviors (Eryilmaz, 2017).

It is significant for both students and teachers to be happy in the educational environment in terms of achieving the purpose of
education. Positive education and training practices enable the development of academic skills and increase happiness. It is
aimed to give traditional education gains with positive education practices and to use and encourage skills to increase happiness
(Seligman et al., 2009). In studies on teachers' happiness, it is found that teacher happiness or well-being is related to a sense of
meaning (Lavy & Bocker, 2018), strategy use (De Stercke, Goyette & Robertson, 2015), teacher health (Benevene et al., 2019),
gratitude and forgiveness (Chan, 2013). However, no studies examine the relationship between teachers' use of happiness-
enhancing strategies and positive teacher characteristics. However, the happiness strategies used by positive teachers will
inevitably reflect on their teaching characteristics.

The teaching profession is a profession that contributes directly and indirectly to the lives of individuals. Teachers who carry out
this profession are examined under various headings (Eryilmaz, 2014). Teachers who are influential in students' learning and
happiness are called positive teachers (Eryilmaz & Bek, 2018). Studies show that the characteristics of teachers have a significant
effect on student success and happiness (Amon & Reichel, 2007; Eryilmaz, 2014; Grieve, 2010; Polk, 2006). The teaching
profession consists of tiring, emotionally exhausting activities that involve a long process (Eryllmaz & Kara, 2021). Positive
characteristics such as confidence, self-efficacy, optimism, extroversion, hope and psychological resilience that make teachers
solid and resilient can help them both be happy and prosperous in their profession (Eryilmaz, 2013). One of the mentioned
positive characteristics is positive teacher characteristics. Identifying the factors affecting positive teacher characteristics can be
an essential tool for teacher education and teaching practices, and student success. As a result, this study aimed to examine the
relationship between positive teacher characteristics and teachers' career adaptability strategies to increase happiness.

METHOD/MATERIALS
Research Design

This research is a quantitative study. The study's dependent variable is positive teacher characteristics; the independent
variables are career adaptability and strategies to increase happiness. The study was carried out on teachers. As inclusion
criteria, the criteria of not having any psychiatric diagnosis, being between the ages of 24-50 and working in an institution as a
teacher were determined. The data in the study were collected on the principle of voluntariness. Ethics committee approval was
obtained for the study.

The study analyzed the relationships between the variables using descriptive statistics, correlation analysis and multiple
regression analysis techniques. Before starting the regression analysis, the data were examined according to the regression
preconditions. In the study, first of all, skewness and kurtosis values were examined. As seen in Table 1, the skewness and
kurtosis values are close to the normal distribution.

Table-1 Skewness and kurtosis values

Dimensions Skewness Kurtosis
Career plan 449 -.515
Career exploration -.543 -.459
Reacting positively to the environment -.178 425
Rest the body -.389 -.137
Satisfaction of desires -.343 -.275
Happiness oriented behaviors -.376 -.449
Mental control -.289 .894
Fulfilling the requirements of religious belief, .100 -.799
Positive teacher -.262 -.192

The homogeneity of variances was also examined to decide on the analysis method in the study. Levene statistics were used
for homogeneity. According to the analysis results, the variances of the strategies of satisfying wishes and fulfilling the

| Kastamonu Education Journal, 2023, Vol. 31, No. 1|



4

requirements of religious belief are not homogeneously distributed according to positive teacher characteristics. It was
concluded that other variables were homogeneously distributed (Table 2). Based on these results, two dimensions were
excluded from the study. With the remaining variables, it was concluded that parametric analysis methods should be used. In
the analysis of the data, descriptive statistics, correlation analysis and regression analysis were used.

Table-2 Homogeneity test results

Dimensions Levene statistics p
Career plan 1.960 0.052
Career exploration 1.633 0.054
Reacting positively to the environment 0.994 .0.458
Rest the body 1.479 0.104
Satisfying desires 2.114 0.005*
Happiness oriented behaviors 1.338 0.171
Mental control 1.060 0.395
To practice religious belief 2.496 0.002*
Studying Group

This study was carried out with teachers who teach in various public secondary education institutions. A total of 238 teachers
in 6 branches took part in the study. The branches of the teachers are Turkish Language and Literature (26), Mathematics (43),
Physics (43), Chemistry (42), English (40) and Geography (44). 180 of the teachers are women and 58 of them are men. The ages
of the teachers are between 24 and 50. Their average age is 32.07.

Measuring Tools

Positive Teacher Scale: The scale developed by Eryilmaz and Bek (2018) is a scale answered from teachers' perspectives.
Although the scale is a five-point Likert-type scale consisting of 21 items, the items are answered as “1=Not at all, 2=Very little,
3=A little, 4=Mostly, 5=A lot”. The validity and reliability study was applied to 448 teachers, and as a result of this study,
explanatory factor analysis was performed, and five sub-dimensions consisting of 20 items emerged. These; are "having an
extrovert personality trait," "concretizing the subject," "establishing a positive relationship with the student,” "involving the
student in the lesson,"” and "making a flow in the lesson." In this study, which was evaluated over the total score, these factors
explained 63,230% of the total variance. The scale's reliability was analyzed with the Cronbach Alpha technique, and the reliability
value was found to be 0.89. It was also observed that the scale was adapted to the group to which it was applied by performing
the confirmatory factor analysis (Eryllmaz & Bek, 2018).

Career Adaptability Scale: This scale was developed by Eryllmaz and Kara (2016). It has two dimensions: Career Discovery
and Career Plan. Internal consistency, test-retest method, exploratory factor analysis, and construct validity studies were
conducted by Eryilmaz and Kara (2016). The scale's reliability was determined by internal consistency and the test-retest method.
The internal consistency coefficient of the career exploration sub-dimension of the scale was 0.84, the internal consistency
coefficient of the career plan sub-dimension was 0.71, and the internal consistency coefficient of the whole scale was 0.85. The
reliability coefficients made by the test-retest method were found to be 0.82 for career exploration and 0.87 for career planning.
According to the exploratory factor analysis results, a two-dimensional scale with a total explained variance of 55.87% was
obtained. The factor loads of this scale vary between 0.57 and 0.80. Confirmatory factor analysis was performed for construct
validity. According to the analysis results, the RMSEA value of the two-dimensional scale was 0.071.

Strategies to Increase Happiness Scale: The reliability of the Adult Happiness Enhancing Strategies Scale was determined by
the Cronbach Alpha internal consistency technique. Accordingly, the internal consistency coefficient of the sub-dimension
responding positively to the environment was 0.84; the internal consistency coefficient of resting the body dimension was 0.83;
the internal consistency coefficient of saturating requests sub-dimension was 0.69; the internal consistency coefficient of the
dimension of exhibiting behaviors towards happiness directly is 0.81. The internal consistency coefficient of the mental control
sub-dimension was found to be 0.83, and the internal consistency coefficient of the sub-dimension of fulfilling religious belief
requirements was 0.83. The internal consistency coefficient of the entire scale was found to be 0.89. According to the confirmatory
factor analysis results, the RMSEA value was 0.063, the Chi-square value was 599.79, and the degree of freedom was 335. The
ratio obtained by dividing the chi-square value by the degrees of freedom was found to be 1.79.

|Kastamonu Education Journal, 2023, Vol. 31, No. 1|



FINDINGS

Descriptive Statistics
Table-3 Descriptive Statistics

Dimensions X Sd

Positive teacher total 87,60 8,84
Career plan 15,61 2,18
Career exploration 25,88 3,28
Reacting positively to the environment 19,06 3,21
Rest the body 17,80 4,41
Satisfying desires 13,57 3,59
Direct happiness behaviors 17,93 4,66
Mental control 18,05 3,40
To practice religious belief 11,48 4,68

Table-4 Correlation analysis results

Factors 1 2 3 4 5 6 7
1.Total positive teacher -

2.Career plan .298™

3.Career exploration 4717 475"

:niff:mge ::S't'vely tothe 388" 227 335™

5.Rest the body .076 .188™ .158" .028

Zf:;f;"or towards happiness ;.. 154° 309" 347" 333"

7.Mental control .368™" .156" .276™ .418™ .373™ .513™

*p<0.05; **p<0.05

According to the study findings, the career exploration dimension had the highest correlation with the total score of the positive
teacher characteristics scale (r = 0.471; p<0.01). The second highest correlation between the positive teacher characteristics
scale and the total score was the direct dimension of behavior towards happiness (r = 0.410; p<0.01). The scale of positive
teacher characteristics yielded the third highest correlation with the total score, the dimension of reacting positively to the
environment (r = 0.388; p<0.01). The fourth highest correlation with the positive teacher characteristics scale total score was the
mental control dimension (r = 0.368; p<0.01). The career plan dimension gave the fifth highest correlation between the positive
teacher characteristics scale and the total score (r = 0.298; p<0.01). A significant and significant relationship was not found
between the total score of the positive teacher characteristics scale and the rest of the body dimension (r =.760; p<0.01).

Table-5 Regression analysis results

Factors B SeB Beta t p
1.Constant 39.282 5.097 7.707 .00**
2.Career plan 427 274 .095 1.558 12
3.Career exploration .871 .190 291 4.574 .00**
4.Reacting positively to the environment .405 .190 133 2.135 .03*
5.Rest the body -.270 1133 -.121 -2.030 .04*
6.Behavior towards happiness directly 471 136 223 3.454 .00**
7.Mental control 428 .195 .148 2.195 .02%*

*p<0.05; **p<0.05

According to the research findings, career adaptability and strategies to increase happiness significantly explain positive teacher
characteristics (R=.59, R2 =.35, F=21.15, p<.00). Firstly, the positive teacher characteristics were explained at the highest level by
career exploration (B=-.29; p=.00). Secondly, behavior towards happiness directly one of the strategies to increase happiness
explains positive teacher characteristics (B=.22; p=.00). Thirdly, the cognitive control strategy one of the strategies to increase
happiness explains the positive teacher characteristics (B=.14; p=.02). Fourthly, the strategy of reacting positively to the
environment one of the strategies to increase happiness explains positive teacher characteristics (B=.13; p=.00). Finally, the
rest the body strategy one of the strategies to increase happiness explains the positive teacher characteristics (B=-.12; p=.04).
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DISCUSSION

Three of the strategies to increase happiness revealed positive teacher characteristics, and one of them revealed negatively
significant. In this study, it was seen that positive teacher characteristics were positively related to the career exploration
dimension of career adaptability. On the other hand, it was concluded that the relationship between career plans and positive
teacher characteristics was not significant.

There is an increase in studies examining variables associated with positive teacher characteristics. For example, a study
conducted in Iran found that positive teacher characteristics are also valid for Iranian culture (Dezaki, Nadi & Sajjadian, 2022).
Another study examined the relationships between mindfulness-based teaching and positive teacher characteristics (Gordesli &
Ornek, 2022). Similarly, another study investigated positive teacher characteristics to help students with learning difficulties
(Oguz et al., 2020). Despite all this, no study has been found that examines the relationships between the variables in this study
and positive teacher characteristics. At this point, it can be said that this study contributed to the literature.

Teachers' career adaptability has been found to be related to self-efficacy and career optimism (McLennan, Mcllveen & Perera,
2017), family effects and learning situations (McLennan et al., 2019). In the national literature, the career adaptability of
teachers is related to personality traits (Eryilmaz & Kara, 2017), emotional intelligence and goal striving (Eryllmaz, Seller & Deniz,
2020), loneliness and burnout (Eryllmaz & Kara, 2021). However, no study examines the relationship between positive teacher
characteristics and career adaptability. In general, it can be said that this study contributed to the literature in terms of showing
the direction and strength of the relationship between these two variables.

Career adaptability was found to be associated with positive teacher characteristics. When an assessment is made in general,
the increase in career adaptability means that teachers are adaptable to their profession. This increased adaptability can
increase their motivation because the increase in the motivation of the teachers reflects positively on the students. Teachers
with increased motivation also exhibit features such as motivating the student and making an effort for the student (Roeser et
al., 2000). A positive teacher naturally contains these features.

The fact that positive teacher characteristics are positively related to the career exploration dimension of career adaptability can
be addressed in many ways. The exploration dimension of career adaptability means that the person discovers himself and his
profession (Eryllmaz & Kara, 2017; Stumpf, Colarelli & Hartman, 1983). Primarily, the teachers involved in this study are between
the ages of 24 and 50. These teachers can experience self-exploration from many points compared to advanced adults. In
addition, since new information is constantly being produced in the modern world, they have to experience exploration for their
profession. In addition to all these, it can be said that being a positive teacher requires exploration to make students happy, help
them learn, participate in the lesson and succeed. For all these reasons, positive teacher characteristics and career exploration
may have been positively related in this study.

On the other hand, one of the critical reasons why the relationship between career plans and positive teacher characteristics is
insignificant may be that the teaching profession is not considered a career profession so far in Turkey. Teachers are not
expected to make plans in a profession with no career steps. In addition, positive teachers who love the teaching profession are
not expected to have plans to turn to another profession.

The results of this study show that positive teachers' characteristics increase as they respond positively to the environment, act
directly toward happiness, and perform mental control. This finding can be considered in terms of strategies to increase
happiness. Using strategies to increase happiness generally makes individuals happy (Eryilmaz, 2014; Tkach & Lyubomirsky,
2006). Positive teachers are happier when they use these three strategies. These positive emotions may have activated their
positive teacher characteristics. Because according to Expanding and Building Positive Emotions Theory, experiencing positive
emotions frequently helps individuals to build their capacities and broaden their perspectives (Fredrickson, 2004). At this point,
positive teacher characteristics can also be considered as capacities to be expanded and built.

One of this study's exciting findings is that as the body rest strategy increases, positive teacher characteristics decrease. At this
point, positive teachers have to be active. When we look at the positive teacher characteristics, it is seen that the features such
as engaging the student in the lesson, concretizing the lesson, establishing a positive relationship with the student, helping the
student to experience flow and establishing positive relationships with students are essential (Eryilmaz & Bek, 2018). Bringing
these features into life already requires being physically active. In addition, according to the philosophy of happiness, Aristotle
states that happiness is not something one is exposed to and requires active effort (Eryilmaz, 2014). Being physically passive
does not fit Aristotle's philosophy of happiness. Positive teachers seem to have adopted this philosophy.

This study has revealed the means of having positive teacher characteristics in one respect. At this point, it is necessary to
develop positive teacher characteristics. In addition, teachers need to be effective teachers. Duckworth, Quinn, and Seligman
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(2009) concluded that teachers' happiness would affect effective teacher behaviors. Increasing positive teacher characteristics
using happiness-enhancing strategies can help teachers be both happy and effective. This study shows that the teaching
profession should be a career profession. Conducting similar studies on positive teachers who practice their profession,
especially in countries with career ladders, may help us see the relationship between career adaptability and positive teacher
characteristics from a broader perspective. Because according to the results of their research, Tésten and Ozgan (2017)
concluded that teachers' positive perspective increases their school happiness. As a result of another study concluded that
having a positive perspective is essential for teachers' self-actualization and happiness (Seligman & Csikszentmihalyi, 2000).

As a result, it is necessary to carry out the necessary vocational guidance studies for the students to choose the most suitable
profession for their personality traits, starting from the pre-school period until the period when the choice of profession is
expected. Let us think about this issue in the teaching profession. In that case, individuals who are suitable for the teaching
profession and who have positive teaching characteristics will serve the teachers to use the strategies to increase happiness in a
way that will have a positive effect on their subjective well-being.

Considering the results of the research, in-service training studies, psycho-educational studies, group guidance training studies
and workshops that can improve the positive teaching characteristics of individuals should be planned and implemented. When
the field writing studies conducted as a result of the research were evaluated, it was observed that the studies were few in
quantity. New research results can be brought to the literature by investigating concepts such as "positive teacher, strategies to
increase happiness and career adaptability," which are very important for the teaching profession, with different variables. In
particular, according to the results determined as a result of the research, it will contribute to the experimental studies that will
be made according to the needs of the society and school structure, sensitive to culture. It can be applied as a result of
experimental studies, and training programs that serve functional teachers to perform their profession more qualified can be
created.

Considering the research results, the suggestions deemed appropriate by the researchers are as follows. From the pre-school
period until the period when the choice of profession is expected, the necessary vocational guidance studies should be carried
out for the students to choose the most suitable profession for their characteristics. Suppose we think about this issue in the
teaching profession. In that case, individuals who are suitable for the teaching profession and who have positive teaching
characteristics will serve the teachers to use the strategies to increase happiness in a way that will have a positive effect on their
subjective well-being. In addition, it has been concluded that career adaptability will be positively affected if teachers have the
personality traits required by profession. As a result of the high career adaptability, the way for students to receive training from
more qualified teachers will be paved. This is very important for educational activities to reach their goals.
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Abstract

Friendships become much more important during adolescence. Although puberty leads to a more stable friendship by age,
some adolescents maintain their friendships steadily, while others end their relationships in a short time. Despite the potential
significance of friendship breakdowns, little is known about the nature of their dissolution. Since losing a friend, who is a source
of both instrumental and emotional support for individuals, means losing an important person, it is important to evaluate why
adolescents' friendships deteriorate and what happens in this process. The aim of this study is to deal with the conflict situation,
which is one of the factors affecting the deterioration of adolescents' friendships. The rates of deterioration in friendships,
especially close ones, indicate that many adolescents struggle with this challenging task. In this context; The importance of
friendship for adolescents, its functions and loss of friendship, the development process of friendship and the maintenance of
relationships, reasons for conflict, conflict resolution strategies and adolescents' experiences are mentioned. Concessions from
important friendship obligations such as trust, betrayal, jealousy in other relationships, help and closeness in friendships of
adolescents constitute the causes of conflict. This review study contributes to understanding the reasons for the deterioration
of adolescents' friendship relations and the effects of this situation on adolescents.

6z

Arkadasliklar, ergenlik doneminde ¢ok daha 6nemli hale gelir. Yas itibari ile ergenlik, arkadasligin daha istikrarli olmasina yol
acmasina ragmen ergenlerin bir kismi arkadasliklarini istikrarl bir sekilde devam ettirirken, bir kismi ise iliskilerini kisa stirede
sonlandirir. Arkadaslik bozulmalari, potansiyel 6nemine ragmen, ¢oziilmesinin dogasi hakkinda ¢ok az sey bilinmektedir.
Bireyler igin hem aragsal hem de duygusal destek kaynagi olan bir arkadasi kaybetmek, 6nemli bir kisiyi kaybetmek anlamina
geldigi icin ergenlerin arkadashklarinin neden bozuldugu ve bu siirecte neler yasandiginin degerlendirilmesi énemlidir. Bu
¢alismanin amaci, ergenlerin arkadasliklarinin bozulmasini etkileyen unsurlardan biri olan ¢atisma durumunun ele alinmasidir.
Arkadashgin, 6zellikle yakin arkadasliklarin bozulma oranlari, birgok ergenin bu zorlu gérevle miicadele ettigini gostermektedir.
Bu baglamda; ergenler igin arkadashgin 6nemi, islevleri ve arkadaslik kaybi, arkadashgin gelisim siireci ve iliskilerin
sirdurilmesi, catisma nedenleri, ¢atisma ¢6zme stratejileri ve ergenlerin yasadiklarindan bahsedilmistir. Ergenlerin
arkadashklarinda guiven, ihanet, diger iliskileri kiskanma, yardim, yakinlik gibi énemli arkadashk yukimlaliiklerinden taviz
verilmesi ¢catisma nedenlerini olusturmaktadir. Bu derleme g¢alismasi, ergenlerin arkadaslik iliskilerinin bozulma nedenlerini ve
bu durumun ergenler tizerindeki etkilerinin anlasilmasina katki sunmaktadir.
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INTRODUCTION

Friendships become more important in adolescence due to the increase in individuals' need for close relations (Sullivan, 1953)
in adolescence (Legerski, 2010). Although friendship is a relatively fragile relationship (Poulin & Chan, 2010), in adolescence,
friendships could be more stable (Berndt, 1986). The high friendship stability during adolescence is associated with the attributes
of friendship and the friend. Specific significant attributes are the increase in selectivity, the increase in the qualitative attributes
of friendship, and effective conflict resolution (Bukowski et al., 1996). Since friendship is essential for adolescents, the stability or
deterioration of friendships could play a critical role in the development of adolescents, and the loss of friends is often a stressful
experience and could be pretty traumatic. The end of a friendship does not only lead to negative emotional consequences but
could also impair cognitive and behavioral functions (George, 1999).

The Significance and Functions of Friendship, and The Loss of a Friend

Harry Stack Sullivan (1953) provided a theoretical framework for the developmental significance of friendship during
adolescence. Sullivan (1953) argued that development includes various stages (infancy, childhood, second childhood, pre-
adolescence, adolescence, and adulthood), various interpersonal needs emerge at each stage of development, and certain
relationships are more adequate to meet these needs, providing a developmental approach to social relations. According to
Sullivan (1953), friendships become more important as children enter adolescence. The most important developmental changes
experienced in friendships during adolescence include the increasing importance of reciprocity, trust, and emotional intimacy in
relations (Bukowski et al., 1994; Darling et al., 2003; Parker & Asher, 1993). Although adolescents search for several things in
friendships, they primarily seek trust. Safety and confidentiality are associated with the presence of a friend when needed,
avoidance of backbiting and making fun of the friends (Azmitia et al., 1999). Similarly, Oztiirk, Atli, and Sad (2021) described a
good friend as someone who is perceived as a reliable, protective friend in need and for whom one is emotionally close, and a bad
friend as someone unreliable jeopardizes one due to bad habits, a fair-weather friend, and emotionally distant. In brief, it was
reported that adolescents value the presence and expression of social emotions, trust, and socialization in friendship equally;
however, the possibility of conflict is usually high (Kuruzovié, 2015).

Although the establishment and sustenance of friendships is a significant developmental task in adolescence, 25% - 50% of
adolescents could not maintain friendships for various reasons during an academic year (Degirmencioglu et al., 1998). A meta-
analysis on the stability of friendships between the ages of 6 and 17 reported that only 50% of friendships remained stable (Meter
& Cart, 2016). Bowker (2004) reported that about 30% of the best friendships among young adolescents end within six months.
The deterioration and loss of friendship are significant for several reasons. The first is the various functions of friendship. It was
reported that friendship is vital for mental development, and individuals without close friendships are at risk of mental health
problems (Rutter, 1987). The satisfaction with friendships in adolescence demonstrates the significance of close friendships as a
determinant of mental health outcomes (Kenny et al., 2013). Friendship contributes to the development of self-perception,
allowing self-discovery and self-development of the individual (Sullivan, 1953) due to the feedback about the perceptions of others
about the individual (Bagwell et al., 1998; Weiss & Smith, 1999).

Furthermore, it was reported that self-disclosure in friendship is valuable. Honest self-disclosure leads to particular beneficial
advice (guidance component) in problem-solving, reducing anxiety and increasing the sense of self-worth (Sullivan, 1953); simple
compliments from friends or congratulations after success could also have a positive effect on self-confidence (Bagci et al., 2014).
Friendship promotes acceptance, understanding and trust (Erdly et al., 2001) and provides social support (Amichai-Hamburger et
al., 2013; Prinstein et al., 2001). Second, losing a good friend could lead to emotional distress and confusion. Such experiences
could also affect academic achievement and performance in extracurricular or other social activities (George, 1999). Related
studies demonstrated that friendship promotes learning (Bukowski, 2001), plays a crucial role in academic participation and
achievement (Brown et al., 2008), prevents school dropouts (Crosnoe et al., 2003), and leads to romantic relationships (Cohen,
2008). Third, the inability to maintain close and meaningful relationships with peers could profoundly affect an individual’s
expectations from future relationships. Problematic peer relationships may affect young individuals’ romantic relationships and
future relationships with colleagues (George, 1999). Thus, the deterioration or end of a relationship affects the lives of individuals.
Disruptions in friendship may not only lead to distress and adjustment problems but could also have a significant impact on the
individual's expectations about future friendships (George, 1999).

The Stages of Friendship and Maintenance of Relationships

Friendships begin when the parties meet and develop in a middle stage where solidarity and other attributes increase,
decrease, fluctuate or remain constant. Sometimes, they end for various reasons. The first stage of friendship, the formation stage,
includes the development of the friendship and the mutual relationship between the parties. The second stage, the maintenance
stage, entails the reciprocity between the parties and their methods to remain together or change things. The final stage,
dissolution, is the end of the friendship. The initial stage of friendship includes the recognition of or attraction to a potential friend,
meeting a potential friend for the first time, getting to know the other individual, and allowing the other individual to get to know
the other. The maintenance stage of the friendship is the most unstable period when the parties analyze the processes of closeness
and intimacy and the extent to which the parties consciously participate in the relationship. Thus, friends evaluate one another,
other friendships, friendship opportunities and associated social conditions consciously or unconsciously. For example, the parties
may decide to end the friendship, keep it at the current solidarity level, or improve it to a higher or lower level of engagement.
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These stages are influenced by cognitive and affective responses and behavioral events during the interaction. Cognitive processes
reflect the parties’ self-thoughts and thoughts about their friend and friendship. These considerations include analyses and
judgments about the stability of the friendship, shared experiences, self-behavior, intentions or needs, and the other’s
attractiveness, personality, and similarities. Emotional processes include emotional responses associated with friendship. These
reactions include positive emotions such as empathy, compassion, trust, loyalty, satisfaction, commitment, and joy and negative
emotions such as indifference, anger, hostility and jealousy. Behaviors are the fundamental components of friendship. These
behavioral processes include conflict, social support, collaboration and competition (Adams & Blieszner, 1994).

Since friendship is a relationship based on voluntarism and equality, dissolution could be experienced, and relationships are
more likely to end, unlike permanent parent-child-sibling relationships (Flannery & Smith, 2021). Between the beginning and the
end of the relationship, friends engage in behaviors to improve and sustain the friendship. These behaviors “maintain the
relationship” and include various routines and strategic actions (Oswald et al., 2004). According to Bowker (2004), positive
attributes are insufficient in friendships that end. According to Bagwell and Bukowski (2018), companionship, social support and
reciprocity are essential for the sustenance of relationships.

Similarly, Rose and Serafica (1986) developed four typologies of care: intimacy, affection, interaction, and friendship self-care.
Relevant studies demonstrated that various friendship attributes affect the stability of adolescent friendships. It was emphasized
that high friendship quality attributes that include a high level of positive attributes (e.g., closeness, self-disclosure, prosocial
behavior, Etc.) and low level of negative attributes (e.g., conflict, dominance, competition, etc.) predict friendship stability (Berndt,
2002; McChristian et al., 2012). It was also reported that the competencies required to sustain friendships in adolescence are
different compared to those required to sustain friendships in childhood and more similar to the competencies required in adult
relationships (Engels et al., 2001). Friendship competencies in adolescence include intimacy, bidirectional support, and conflict
management (Burleson, 1995). The comparison of stable and unstable friendships revealed that unstable friendships have lower
intimacy, closeness, and interaction levels and higher infidelity (Berndt et al., 1986). Similarly, Bigelow and La Gaipa (1980) argued
that loyalty could promote stable adolescent friendships. Thus, the lack of these positive attributes could be the reason for the
dissolution of a friendship (Flannery & Smith, 2021).

Differences between friends could be effective in the deterioration and dissolution of relationships. Although the friendships
are based on similarities, similar friends are more likely to form stable friendships when compared to dissimilar ones (Hartl et al.,
2015; Laursen, 2017). The areas of similarity could include demographics (age, gender, socio-economic level), reputation
(popularity, academic achievements), personality, shared activities, attitudes and beliefs (Erdly et al., 2001, p. 8). Furthermore,
third-party intervention could contribute to the dissolution of friendships between young individuals. While other peers could
interfere with adolescent friendships (Parker et al., 2005), jealousy also affects friendship negatively (Oztiirk & Atli, 2021).
Furthermore, several environmental properties such as changing the class or no longer taking the same classes, changing schools
(Flannery & Smith, 2021), mobility of the family (Bowker, 2011), and extracurricular groups and activities could also affect the
stability of friendships (George, 1999).

The deterioration of friendship leads to different emotional reactions across individuals. The correlation between the
deterioration of friendship and emotional responses could differ based on the triggers of the deterioration and the mode of the
breakup. Emotional reactions to an ending friendship may vary based on the individual, the relationship and the duration. Anger
and sadness are the two emotions studied to explain the deterioration of close relationships throughout life (Sbarra, 2006; Sbarra
& Emery, 2005). In a study conducted on adolescents' reactions to the end of a friendship, Bowker (2011) argued that the
participants most likely felt sad, followed by happiness and anger. The study emphasized the significance of the consideration of
both negative and positive reactions to an ending friendship. It was also argued that ending the friendship will be beneficial when
it is unhealthy and harmful for adolescents. It was reported in the literature that specific behavioral and psychological health
problems could be "contagious," and individuals with such problems could develop these problems when they sustain certain
friendships. For example, adolescents with friends, who engage in risky behaviors such as substance use, could develop such
behavior (Flannery & Smith, 2017). Adolescents reported that their friendships ended due to conditions and felt less anger and
guilt; however, their emotions were still less optimistic after the friendship ended (Flannery & Smith, 2021).

Conflict Resolution Strategies and Reasons of Conflict

Conflict is the most common reason for the deterioration of friendships (Flannery & Smith, 2021) and could also be experienced
in supportive friendships (Murberg & Bru, 2004). Friends often experience more conflict when compared to ordinary relationships
since they spend a lot of time together (Amichai-Hamburger et al, 2013), they care more about each other and desire the
continuity of their friendship (Hartup, 1992). Conflict is a natural ingredient of social relations and could have both positive and
negative effects on the quality and stability of a relationship (Bowker, 2004). Conflict could contribute to the reconstruction and
development of adolescent friendships by re-establishing equality and intimacy in a friendship after a conflict by allowing the
friends to redefine the boundaries and the expectations in the relationship (Hartup, 1992). The conflicts between adolescent
friends could lead to the reevaluation of the relationship and expectations. Conflicts with friends, especially during adolescence,
could strengthen the sense of identity and autonomy of the adolescents (Raffaelli 1997). Thus, friendships could end not due to
the presence or absence of conflicts, but inadequate conflict management or conflict resolution strategies. It was reported that
the frequency of conflicts between the friends may not be a problem, but the approaches adopted by the friends to resolve these
conflicts could be more critical in the determination of the stability, and the employment of certain conflict resolution strategies
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predicts stability (Bowker, 2004). Thus, conflict resolution is a skill employed in the establishment of stable and lasting friendships
(Flannery & Smith, 2017), and an important friendship attribute (Ladd & Korchenderfer, 1996; Parker & Asher, 1993).

Different strategies are employed in conflicts between friends. Reconciliation strategies are associated with friendliness or
neutrality during conflict, leading to the maintenance of friendship after the conflict. The separation strategies are associated with
anger during the conflict, leading to either friendship or anger after the conflict. In a conflict, friends could adopt two types of
actions; pressure/coercion or mitigation. Mitigation often requires reconciliation with consequences that facilitate interaction.
Pressure/coercion, on the other hand, entails higher levels of angry and impulsive behavior, resulting in unequal and sometimes
destructive outcomes, definitively ending the relationship (Laursen et al., 1996). Conflicts managed with reconciliation and
mitigation are more constructive and could lead to more positive outcomes (e.g., sustenance of the friendship) when compared
to the conflicts managed by coercion (Bowker, 2004). Conflicts where negative emotions and anger are dominant do not lead to
reconciliation. Negative emotions and anger could inhibit reconciliation and mitigation (Dunn & Herrera, 1997). Socially anxious
and shy individuals are more likely to alleviate conflict. Thus, anxious disposition plays a key role in reconciliation and alleviation
of the conflict (Keltner & Potegal, 1998).

Since the consequences of destructive conflict entail anger and coercion/violence, close friends often tend to minimize or
prevent the negative consequences of conflict. Since friends tend to prefer conflict resolution strategies that minimize the
possibility of ending their relationship (Adams & Laursen, 2001; Laursen et al., 1996), these conflicts are mostly resolved quickly
and amicably (Amichai-Hamburger et al., 2013). Adolescents develop several goals and strategies to resolve conflicts, and it was
reported that close friends prefer reconciliation to repair a relationship (Adams & Laursen, 2001; Hartup, 1992). Thus, conflict
resolution strategies constitute a significant component of friendship stability when compared to the conflict (Bowker, 2004).

During a conflict, both parties are concerned (for themselves and their partner) to a certain degree. In the avoidance
(resentment) conflict resolution style, the level of self-concern and concern for the partner are low. In this conflict resolution
strategy, individuals do not expect any benefit from the resolution of the conflict and therefore prefer resentment. Avoidance
refers to attributes such as passivity, fear of confrontation, minimization of the significance of the conflict, and procrastination of
the resolution. Avoidance could prevent a resolution between the partners (Rahim & Bonoma, 1979). In avoidance as a conflict
resolution strategy, the individual responds to the conflict by not talking, resenting the other individual, and ignoring others
(McKenna & Richardson, 1995).

Avoidance/resentment is an unhealthy form of communication, it impoverishes the environment of interaction. Resentment
is a passive conflict. individuals who are parties to this passive conflict most likely experience an internal conflict. In passive conflict,
the individual could internalize the anger (Dokmen, 1994, p.52). The suppression of anger could lead to passive aggressive behavior
such as pouting and embarrassment (Healy, 2015). For example, the individual who started a passive conflict via resentment could
experience an rapprochement-avoidance conflict: “Should | make peace? Should | not reconcile?" In this case, the first step in a
passive conflict should be to resolve the internal conflict (Dokmen, 1994). Resentment could satisfy certain psychological needs.
The root factor in resentment could be craving for "attention". Certain resentment is actually a call for friendship. Because
although we try to give the message that "I do not care " to individuals we resent, this is actually the opposite or our emotions
(Dokmen, 1994). Sometimes, the resentment in a relationship generally hopes and waits for this resentment to go away. It was
reported that most of the problems and resentment among friends are caused by the personality traits of the individuals or the
mistakes in the friendship (Healy, 2015).

In general, adolescents tend to reconcile to avoid harming their friendships in certain cases (Laursen, 1993). Reconciliation is
the restoration of a long-standing relationship by ending a conflict (Butovskaya & Kozintsev, 1999). Reconciliation is a radical
change where an intimate and personal relationship is renewed or repaired. In other words, it is “rebuilding a relationship that
existed and then ended” (Martin, 1981). Fincham (2000) reported that reconciliation “entails restoring breached trust and requires
the goodwill of both parties”.

Reconciliation entails rebuilding a close relationship after disagreement due to actual or perceived mistakes. The most
prominent attributes of a conflict often include strong anger, resentment, suspicion and distrust. Reconciliation could be described
as the reconstruction of trust. Since reconciliation is a disagreement that undermines the trust between the parties, it especially
complicates the trust of the injured party for the perpetrator. The trust among close friends should be deep and strong enough to
allow for self-disclosure and privacy. Reconciliation entails rebuilding the trust required in an intimate relationship. Intimate
relationships entail intimacy, frequent meetings and self-disclosure. These relationships require strong trust, the components of
which include the assurance of acceptance and love, the expectation of honesty, loyalty, care, and intimacy. Infidelity and betrayal
could damage and end close friendships. In this case, reconciliation requires the partners to meet and express their emotions and
apologies, reflecting their sadness and/or forgiveness (Govier & Verwoerd, 2002). Certain attributes of forgiveness could advance
the reconciliation process. These halt the cycle of revenge, protect the victim, and acknowledge the past; forgiveness is essentially
future-oriented and therefore offers an opportunity to repair damaged relationships (Noor, Brown, Gonzalez, Manzi & Lewis,
2008). For forgiveness, the party who states guilt could apologize and state that she/he would not do the same again. Accepting
the wrongdoing, taking responsibility, expressing regret, and taking the initiative to rebuild the relationship could help repair the
damaged friendship. If the other party trusts that the person at fault is sincere and x apologized for forgiveness, by apologizing,
the party stating that he/she did wrong can state that he/she is sorry for his/her wrongdoing and will not do such a thing again.
Accepting wrongdoing, taking responsibility, expressing regret, and taking the initiative to rebuild the relationship help repair the
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damaged friendship. If the other party trusts that the person at fault has sincerely and sincerely apologized, it would accept the
apology. When there is trust between individuals, they try to rebuild the close relationship that could be sustained (Govier &
Verwoerd, 2002).

Oswald et al. (2004) emphasized that positivity, supportiveness, openness and interaction are key factors in resolving
friendship problems. It was determined that reparative behavior vary based on the status of the friendship (best, close or
ordinary), and best friends adopt more reparative behavior when compared to close or regular friends. Furthermore, for satisfying
and stable friendships, both parties should participate in mutual reparative behavior. According to Tsang, McCullough, and
Fincham (2006), reparation of a relationship emphasizes the behavioral component of reconciliation, while intimacy and
commitment emphasize the psychological component. Thus, closeness and commitment in the sustenance or termination of the
friendship are closely associated with the reconciliation strategy.

In the reconciliation conflict resolution strategy, the individual feels moderate self-anxiety and anxiety about the partner.
Individuals who adopt this conflict resolution strategy engage in behavior that could meet their needs by resolving the conflict.
Their approach is based on mutual “give and take” to reduce inequalities, show flexibility and sensibility, and reach a “midway”
solution (Rahim & Bonoma, 1979). Those who feel deep sadness after a conflict are more likely to reconcile (Potegal & Davidson,
1997). Furthermore, the intent to sustain the relationship in the long term is an important predictor of the conflict resolution
strategy. Friends are less likely to adopt incompatible conflict resolution strategies such as coercion and resentment in long-term
relationships. Thus, it was emphasized that conflicts between friends could be resolved when both partners value the sustenance
of the relationship (Amichai-Hamburger et al., 2013). In other words, friends who invest more in a relationship act to minimize
their losses (Bowker, 2004; Hartup, 1992).

Individual differences are observed in the reconciliation behavior of adolescents in friendship conflicts. While certain
adolescents spend significant effort to fulfill their friends' desires, others do not. It was reported that early life experiences could
be effective in the development of this difference in behavior. In families that employ conflict resolution strategies that empathize
with the perspectives and needs of others, 3-4-year-olds are more likely to resolve friendship conflicts by reconciliation or by
emphasizing the desires or goals of the other party. Also, those who empathize with the emotions of their partner after a conflict
are more likely to reconcile. It was reported that since females are more likely to display constructive behavior when compared
to males in conflict, they prefer to talk about the problem, withdraw, and exhibit adaptive behavior (Ayas, et al., 2010; De Wied
et al., 2007). The employment of passive strategies by females in conflict and their attempt to alleviate the conflict generally mean
that females are more anxious to sustain the relationship when compared to males (Dunn & Herrera, 1997). Although there are
only a few studies conducted with adolescents on gender-based differences in conflict resolution strategies, it was observed that
these studies reported conflicting findings, especially on the employment of coercive strategies (De Wied et al., 2007, p.50).
According to Yavuzer et al. (2013), adolescent males exhibit more aggressive behavior in conflict when compared to females, while
females tend to solve the problems. Similarly, Oztiirk's (2020) reported that male adolescents resort to verbal or physical violence
more often than girls in friendship conflicts. In contrast of the findings of that study, others reported that girls and boys adopt
coercive strategies equally (Owens et al., 2005), or female adolescents resort to coercive strategies more (Feldman & Gowen,
1998). These conflicting findings were associated with the nature of the investigated conflicts and the employment of different
measurement instruments. Furthermore, individuals may exhibit different emotional reactions to ending friendships based on
gender. Females tend to internalize negative emotions in the form of sadness, fear, or anxiety, and males tend to express negative
emotions in the form of anger and aggression (George, 1999). Highly instable friendships were associated with internalization
problems (Chan & Poulin, 2009). In a study conducted with 5th, 6th, and 9th grade students, Rose, Click & Smith (2011) determined
that those suffering from depression experienced less stable and low-quality friendships and more conflicts. The impact of
friendship dissolution could be cumulative, and the more disruptions adolescents experience in friendships, the more likely they
experience unconformity (Flannery & Smith, 2021).

Conflicts between friends often arise due to different or incompatible needs, goals, or expectations (Fisher, 2000).
Inconsistencies between the expected and actual behavior could lead to the feelings of anger and conflict in the relationship.
Factors such as trust, betrayal, envy of other relationships (Sheets & Lugar, 2005), compromise of significant friendship obligations
such as assistance and intimacy (Laursen et al., 1996) could lead to conflict. It was also observed that friendships between females
are more likely to be disrupted by third-party-oriented problems when compared to males, and when a third party is involved in
a friendship, the friendships between females are disrupted due to jealousy (of other relationships) (George, 1999, p.13).

Studies on the Nature of Friendship

The reports by Adams and Laursen (2001) revealed that conflicts between friends are mostly the products of the problems
associated with the relationship. According to Laursen et al. (1996), relationship problems are observed when friends disagree on
the equal distribution of acquisitions in a relationship. Thus, conflict indicates the presence of a perceived unequal relationship,
that is, a state of imbalance between the interactional rewards and costs.

In a study on pre-adolescents, Azmitia et al. (1999) determined that conflicts, events beyond the control of the individual, such
as transfer to a new classroom, school, neighborhood or city, or friendship expectations, such as different interests, affect stability.
Conflict is behind the termination or dissolution of 38% of friendships in pre-adolescence. Factors beyond the parties' control,
such as transfer to a new class, school, neighborhood or city, or different interests affect the termination and dissolution of 24%
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of the friendships, distrust affects 21%, exclusion affects 6%, and noncooperation affects 2%. Participants believed that best
friendships end when best friends cease to be pleasant individuals. In that study, it was reported that conflict had the most
significant share in the termination of friendships.

George (1999) reported that friendships among 6th-grade students significantly deteriorated over 14 weeks. Based on the
friendship rating of the participants, 43% of those who were good friends in the winter were no longer good friends in the spring.
It was determined that most friendships ended during the academic year. The probability of not losing a best friend was the same
for both male and female children. However, the females said they did their best not to lose their best friends.

Biyuksahin-Cevik and Atici (2008) reported that the issues of conflict experienced by high school adolescents with their friends
included “differing worldviews,” “different ideas about their friends,” “decisions on places to visit,” “different views on opposite

” ou;

sex friendship,” “interference in friendships with the opposite sex,” and “different clothing styles.”

Saripinar (2014) determined that the solution strategies adopted by the students in the management of the conflicts with their
peers included "democratic solution," followed by "domination" when the first was not successful, and "avoidance."

In a study by Kuruzovi¢ (2015) conducted with 14-15 years old adolescents, it was reported that the intimacy and conflict levels
were higher in shorter friendships, those who tend to have shorter friendships changed friends frequently, and females
experienced higher levels of love, interaction, closeness and conflict in their friendships. The study determined that independent
of the high conflict scores among females, conflict was important for both genders in this age group.

According to Kiziloluk and Ugurlu (2017), the most prominent factors that lead to friendship conflicts were self-interest and
deception. Disrespect and disagreement were the other significant factors. The overall analysis of the study findings revealed that
deception was a more significant cause of conflict when compared to the other factors. It was observed that the factors that affect
the sustenance of friendship included respect (f=9), followed by trust (f=8), self-sacrifice (f=5) and tolerance (f=5).

In a qualitative study conducted by Oztiirk and Atli (2021) with 90 (45 female and 45 male) 15-18 years old high school students,
resentment behavior adopted as a passive conflict resolution strategy was investigated. The study provided a deep understanding
of the emotions and experiences of adolescents who were resentful due to friendship conflicts. It demonstrated that the reasons
behind resentment included jealousy of close friends, smack talk by friends and sharing private information with others,
disagreement about activities, romantic relationship conflicts, and bad jokes. The analysis of the correlation between resentment
reasons and gender revealed that females were more offended by jealousy, gossip and sharing secrets. At the same time, males
were more offended by conflicts about activities. There was no difference between resentment due to rude behavior and pranks
in romantic relationships based on gender. The study by illeez (2006) reported that the most frequently adopted conflict resolution
strategy among 11-12-year-old students was resentment (70%).

Flannery and Smith (2021) reported that 86% of adolescents commonly experienced deterioration in friendships. It was
determined that conflict was the most common reason for the termination of friendships. Lack of social support is the second
most frequently reported reason for the termination of friendships, and the parent's interference with the children's friendships
was the third common reason. Adolescents experienced mixed emotions, including sadness and happiness/relief after the
termination of friendships. More males reported happiness/relaxation after the end of the relationship compared to females. It
was observed that adolescents whose friendships deteriorated more experienced higher levels of depression.

CONCLUSION AND RECOMMENDATIONS

Most research focused on the termination of adult relationships—usually the termination of romantic relationships and close
friendships. Although disruption and termination in close relationships such as parent-child, marital, and friend loss in adolescence
are a source of great concern, research on the loss of friendships in adolescence is almost non-existent (Bukowski et al., 1996;
George, 1999, p.5; Thayer et al., 2008). Thus, it is essential to conduct studies that would contribute to understanding the factors
that ensure the stability of adolescent friendships and the reasons behind the deterioration of these relations.

Studies on adolescent friendships reported a positive correlation between friendship quality and stability (Berndt, 2002; Branje
et al.,, 2007; Bukowski et al., 1994; McChristian et al., 2012). Furthermore, conflict and conflict resolution strategies, the
components of friendship quality, are essential factors in both short-term and long-term friendships (Thayer et al., 2008). Studies
demonstrated that conflict resolution skills were associated with the sustenance/stability of friendships in adolescence. Since
conflicts are considered a potential threat to friendship, the approach of adolescents to conflict resolution entails more attention
and effort (Kuruzovi¢ (2015). Studies demonstrated that conflicts among adolescent friends stem from trust, betrayal, jealousy of
other relationships, assistance and intimacy, romantic relationships, respect, dishonesty, and disagreement about activities. In
conflicts, female adolescents prefer adaptive strategies and act constructively, while male adolescents tend to adopt coercive
strategies. Females and males exhibit different emotional responses to the termination of friendships.

Studies reported that quality friendships positively affected adolescents, while conflicts between friends and the strategies
adopted to resolve these conflicts could have a detrimental impact. The present literature review would contribute to the
comprehension of the reasons that affect the deterioration of friendships between adolescents and associated conflicts and
conflict resolution strategies. Furthermore, the study emphasized the differences in the reactions of adolescents to the
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termination of friendships based on gender. The present literature review could help lay the groundwork for future studies on the
termination of adolescent friendships and related coping strategies. Also, the current study demonstrated that adolescents require
guidance on conflict and conflict resolution strategies, which are among the factors affecting friendships' deterioration and
stability. Since friendship conflict and stress management skills still develop during childhood and adolescence (Benner, Hou &
Jackson, 2020), school counselors should conduct group counseling and psycho-educational activities on conflict and conflict
resolution strategies with adolescents. Also, school counselors could contribute to the sustainability of adolescent friendships by
implementing psycho-educational programs that aim to improve adolescent friendships at schools and support the development
of students with disabilities.
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Abstract

Purpose: The study was carried out to examine the mathematics questions in the 2021 High School Entrance Exam (LGS)
regarding learning areas and the MATH Taxonomy’s groups and categories for cognitive processes. In addition, math questions
in 2018, 2019, and 2021 LGS were compared based on learning areas and MATH taxonomy.

Design/Methodology/Approach: Learning areas were coded as “learning areas” and “linked learning areas.” In the context of
cognitive processes, the exam questions were classified according to the groups and categories of the MATH Taxonomy
developed explicitly for mathematics. The research was designed as document analysis, one of the qualitative research designs.

Findings: 1t was found that the questions in 2021 LGS were taken from all learning areas of secondary school mathematics and
the number of questions was compatible with the learning areas in the curriculum. It was seen that many questions addressed
more than one learning area, and the learning areas were related to each other. When the questions in 2021 LGS were
examined in the context of cognitive processes according to the MATH taxonomy, it was found that there were questions from
groups B and C, mostly C, and no questions from group A. The questions in 2018, 2019, and 2021 LGS were also compared in
this study. It was found that the learning areas generally had a similar distribution, and when compared in terms of MATH
taxonomy, the questions' level increased as the years progressed.

Highlights: MATH Taxonomy, explicitly developed for mathematics, is vital in examining mathematics questions
according to cognitive processes. It was observed that the questions were not directed to a single learning area
and that the learning areas were related to each other. Coding in the form of a learning area-linked learning
area is essential.

6z
Calismanin amaci: Bu galisma, 2021 Lise Giris Sinavinda (LGS) yer alan matematik sorularinin 6grenme alanlari ve MATH

Taksonomisinin biligsel siireglere yonelik gruplari ve kategorileri agisindan incelenmesi amaciyla yapiimistir. Ayrica 2018, 2019
ve 2021 LGS’de yer alan matematik sorulari 6grenme alanlari ve MATH taksonomiye dayali olarak karsilastiriimistir.

Materyal ve Yéntem: Ogrenme alanlari “6grenme alani” ve “baglantili 6grenme alani” olarak kodlanmistir. Bilissel siirecler
baglaminda, sinav sorulari matematik igin 6zel olarak gelistirilen MATH Taksonomisinin gruplarina ve kategorilerine goére
siniflandinilmistir. Arastirma nitel arastirma desenlerinden dokiiman incelemesine dayali olarak yuratulmustar.

Bulgular: 2021 LGS'deki sorularin ortaokul matematiginin tim 6grenme alanlarindan alindigi ve soru sayilarinin 6gretim
programindaki 6grenme alanlari ile uyumlu oldugu tespit edilmistir. Birgok sorunun birden fazla 6grenme alanina hitap ettigi,
6grenme alanlarinin birbiriyle iliskili oldugu gorulmustir. 2021 LGS'de yer alan sorular MATH taksonomisine gore biligsel
suregler baglaminda incelendiginde, B ve C gruplarindan ¢ogunlukla C olmak Gzere sorularin oldugu, A grubundan ise hig soru
bulunmadig tespit edilmistir. Bu ¢alismada 2018, 2019 ve 2021 LGS arasinda karsilastirma da yapilmis olup, 6grenme
alanlarinin genel olarak benzer bir dagilima sahip oldugu; MATH taksonomisi agisindan karsilastirildiginda ise yillar gectikge
sorularin seviyesinin arttigi sonucuna ulasiimigtir.

Onemli Vurgular: Matematik sorularinin bilissel siireglere gére incelenmesinde matematige &zel olarak gelistirilen MATH
Taksonomi kullaniminin énemli bir roli vardir. Sorularin tek bir 6grenme alanina y6nelik olmadigi, 6grenme alanlarinin birbiri
ile iliskili oldugu gérilmustir. Ogrenme alani-iliskili 8grenme alani seklindeki kodlamanin 6nemli oldugu diisiiniilmektedir.
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INTRODUCTION

In order to measure how many education and training goals are reached, it is necessary to measure and evaluate the behavioral
changes in students (Baykul, 2000). The National Council of Teachers of Mathematics (NCTM, 2000) defines evaluation as a tool
for improving students' learning and a valuable tool for making teaching decisions. The evaluation process is monitored by
computer programs and by executive controls on individuals (Woolfolk, 1993).

Evaluation can be formative and summative. Formative evaluation is a planned process designed to constantly check students'
comprehension of educational activities (Popham, 2008). On the other hand, summative evaluations are cumulative assessments
that produce a specific score, such as final exams or standardized tests. In sum, while summative evaluation gives a snapshot of
what the student knows at a particular moment, formative assessment is like a movie that presents the active status of the
student's thinking and reasoning.

The measurement and evaluation process has a significant role in monitoring, controlling, and improving the functioning of an
education system (Demirel, 2006). Measurement and evaluation are essential for education in measuring the students’ success
and the functioning of the teaching methods (Ministry of National Education, 2018). In mathematics teaching, measurement and
evaluation contribute to determining the targeted learning outcome level, revealing misconceptions, and increasing performance
(Alkan, 2008). Exams are the primary measurement tools used in determining these characteristics of the education system in
Turkey. In Turkey, the measurement and evaluation process is carried out in two ways, locally and centrally (Cepni et al., 2003).

The Ministry of National Education and OSYM (Student Selection and Placement Center) conducts the central assessment and
evaluation process to place students in a higher education institution. Until 1997, the exams were offered as OGES (transition
system to secondary education institutions). These exams were offered under different names over the years to the students for
the transition from secondary school to high schools, such as Secondary Education Institutions Exam (OKS) until 2009, the
Placement Exam (SBS) until 2013, and the Exam for Transition from Basic to Secondary Education (TEOG) until 2017. The High
School Entrance Exam (LGS) has been used since 2018.

The quality of the questions is essential for the central exams to be successful. The variations in the cognitive levels of the
questions are the leading factor affecting this quality. Bloom's Taxonomy is the most widely used taxonomy to determine the
cognitive level (Bloom, 1956). According to Bloom's taxonomy, mental development consists of the following six levels, from
simple to complex: knowledge, comprehension, application, analysis, synthesis, and evaluation (Tan & Erdogan, 2004). Bloom’s
taxonomy was updated under “Revised Bloom’s Taxonomy” to address the deficiencies in taxonomy and meet the needs of
developing education programs. In the revised taxonomy, the levels “evaluation” and “synthesis” changed places, and the
hierarchy between all the levels was removed. Although Bloom's taxonomy can be used in any field, Smith et al. (1996) developed
a new taxonomy only for the mathematics course using an approach different from that of Bloom. This taxonomy is the
Mathematical Assessment Task Hierarchy (MATH) (Smith et al., 1996). The MATH taxonomy was developed to correctly classify
the mathematical questions and test the skills and concepts (Smith, 2010). The MATH taxonomy supports deep learning and
enables us to understand whether students learn superficially or deeply. This can be realized by asking questions in line with the
categories in the MATH taxonomy (Smith et al., 1996). The MATH taxonomy provides a control to determine whether the student’s
knowledge, skills, and abilities are measured (Wood et al., 2002). The evaluation focuses primarily on exams. While a narrow skill
area is often measured in exams, the MATH taxonomy aims to broaden the skill areas assessed (Smith et al., 1996). A broader and
deeper learning experience can be offered to students via the MATH taxonomy (Ball et al., 1998). The MATH taxonomy allows to
determine the students' levels of mathematical knowledge and broaden their learning areas. Math taxonomy consists of three
main groups and eight subcategories (Table 1).

Table 1. Groups and categories of each group in MATH Taxonomy

Group A Group B Group C

A1l - Factual Knowledge and Fact Systems B1 - Information Transfer C1 - Justifying and Interpreting

A2 - Comprehension B2 - Application in New Situations C2 - Implications, Conjectures, and Comparisons
A3 - Routine Procedures C3 - Evaluation

Group A requires superficial learning, whereas groups B and C require deep learning (Wood et al., 2002).

Categories in Group A: Al - Factual Knowledge and Fact Systems: This category includes remembering a formula, knowledge,
or specific definition. A2 - Comprehension: This category includes recognizing the examples and counterexamples of an objective
or function related to mathematics and comprehending the importance of symbols in formulas. A3 - Routine Procedures: This
category includes the exercises, sample questions, and daily routine procedures done by students in the classroom.
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Categories in Group B: B1 - Information Transfer: This category includes the ability to transform information from one format
to another, from verbal to quantitative, from quantitative to verbal, and transform quantitative data to graphic one. B2 -
Application in New Situations: This category refers to the ability to choose and apply appropriate methods or information in new
situations.

Categories in Group C: C1 - Justifying and Interpreting: This category refers to the student’s ability to justify or interpret a result
given by someone else or reached by the student. C2 - Implications, Conjectures, and Comparisons: This category covers the
student’s ability to make conjectures and comparisons about a given situation or a situation found by the student, to justify or
prove it, and to draw implications about it. C3 - Evaluation: This category refers to the ability to judge the value of data and
materials given for a purpose based on specific criteria (D'Souza & Wood, 2003).

In this study, the groups and categories of the MATH taxonomy were referenced in determining the cognitive levels of the
mathematics questions in LGS-2021.

Ugurel et al. (2012) analyzed the mathematics questions in OKS, SBS, and TIMSS using the framework of MATH taxonomy. They
reported that the categories with the highest number of questions were B1 in SBS-6, A3 in SBS-7, B1 and A3 in SBS-8, B2 in OKS,
and A3 in TIMSS. In their study examining the math questions in the 2013 Spring ALES (Academic Personnel and Postgraduate
Education Entrance Exam) according to the MATH taxonomy, Aliustaoglu and Tuna (2016) reported that the highest number of
questions was from the category A3 in the Quantitative-1 Test and the category C2 in the Quantitative-2 Test. On the other hand,
Esen (2018) examined the mathematics questions in ALES from 2006 to 2013 according to the groups and categories in the MATH
taxonomy and the mathematics learning areas and asserted that the categories B1 and B2 had the highest number of questions
and the group A had the least number of questions. iltus (2019) used the MATH taxonomy to examine the mathematics questions
in the Teaching Subject Matter Knowledge Test of KPSS (Public Personnel Selection Exam) since 2013 and reported that the
majority of the questions were from the group A. Girbiiz (2021) analyzed the limit-continuity and derivative-integral questions
in the university entrance exams in Turkey between 1966 and 2019 according to the MATH taxonomy and reported that the limit-
continuity and derivative-integral questions were asked the most from the group A and the least from the group C.

Similar to the studies by iltus (2019) and Giirbiiz (2021), Aygiin et al. (2016) examined 939 math questions in the 6th, seventh,
and 8th-grade exams according to the MATH taxonomy. They asserted that the majority of the questions were from group A
(routine procedures and basic skills), there were fewer questions from group B (higher-order thinking skills), and there were almost
none from group C (the highest-order thinking skills). Moreover, Giirbiiz (2021) asserted that, as the year progressed, a decrease
was observed in the number of questions from group A and an increase in the number of questions from groups B and C.

In the study carried out by Erdogan (2020), it was noted that the questions in the mathematics subtests of 2016-2017 TEOG
were mostly from the category A3 (Routine Procedures) of the MATH taxonomy. Erdogan (2020) also reported that the correct
answers were mainly in group A and the least correct answers were in group C. In her master's thesis, Farimaz (2020) compared
2018 and 2019 LGS questions as cognitive processes according to the groups and categories of the MATH taxonomy and concluded
that 2018-LGS contained the most questions from the category C2, while the 2019-LGS from the category B2. She also reported
that in 2018-LGS, the percentage of the questions from group A was close to that of those from group C, and the percentage of
the questions from group B was low. In 2019-LGS, the percentage of the questions from group B was the highest, followed by
groups A and C, in order of percentage. As for the distribution of the questions by learning areas, it was reported that the 2018
LGS contained questions mainly from the learning area “Geometry and Measurement” and no questions from the learning area
“Data Processing.”

On the other hand, the 2019 LGS was reported to contain questions from all learning areas. When the literature was examined,
some studies were related to using MATH taxonomy at the undergraduate level (Bennie, 2013; Blanco et al., 2009). This study also
examined the textbooks according to the MATH taxonomy and reported that the 2017-2018 mathematics textbook included
questions from category Al and the 2018-2019 mathematics textbooks mostly from category A3. In addition, Wong and Kaur
(2015) examined mathematics questions in Singapore secondary schools within the scope of the MATH taxonomy. At the end of
the research, they concluded that the mathematics questions in secondary schools were mainly asked in group A and category A3
among group A. On the other hand, it was observed that fewer questions were asked from the groups B and C.

With the advent of twelve-year-compulsory education in the 2012-2013 academic year, the Ministry of National Education
(MoNE) revised the mathematics curriculum (Evirgen, 2014). The objective of this revised curriculum was to make students gain
skills in information and communication technologies, psychomotor and affective skills, and reasoning and mental skills (MoNE,
2013). This objective was pursued in the curriculum revised in the 2018-2019 academic year. The new curriculum was created to
provide meaningful and permanent learning, enable the use of metacognitive skills, and design education within the framework
of skills (MoNE, 2018). The Secondary School Mathematics Curriculum includes five learning areas: numbers and operations,
algebra, geometry and measurement, data processing, and Probability. LGS covers only the questions from the 8th-grade
mathematics. Topics of the learning areas in 8th-grade mathematics are as follows. i. Numbers and Operations: factors and
multiples, exponential expressions, and square root expressions; ii. Algebra: algebraic expressions and identities, linear equations,
and inequalities; iii. Geometry and Measurement: triangles, congruence and similarity, transformation geometry, and geometric
bodies; iv. Data Processing: data analysis; and v. Probability: the Probability of occurrence of simple events.
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At this grade, there are 52 learning outcomes in these learning areas, and the time allocated for them is 180-course hours.
When the curriculum was analyzed in terms of the learning outcomes and the time allocated for them, their distribution was found
to be as follows: Numbers and Operations (Learning outcome: 30.77%; Recommended time: 27.78%); Algebra (Learning outcome:
25%; Recommended time: 30.56%); Geometry and Measurement (Learning outcome: 30.77%; Recommended time: 28.33%); Data
Processing (Learning outcome: 3.85%; Recommended time: 6.67%); Probability (Learning outcome: 9.62%; Recommended time:
6.67%) (MoNE, 2018).

Research Questions

Research Questions of the study are as follows:

1. Whatis the distribution of the math questions in 2021 LGS by learning areas?

2.  What are the distributions of the math questions in 2018, 2019, and 2021 LGS by learning areas?

3. What s the distribution of the math questions in 2021 LGS by the groups and categories in the MATH taxonomy?
4

What are the distributions of the math questions in 2018, 2019, and 2021 LGS by the groups and categories in the MATH
taxonomy?

Purpose of the Study

The purpose of this study was to analyze the math questions in 2021 LGS by the MATH taxonomy and learning areas and to
compare the results with those of 2018 and 2019.

Significance of the Study

Exams are expected to include questions that measure different levels of thinking and serve their purpose (Aliustaoglu & Tuna,
2016). The questions prepared for an exam should enable students to think at a higher level. The MATH taxonomy was designed
for the field of mathematics education in order to develop high-order thinking skills (Dost et al., 2011). New-generation questions
are asked in LGS (Atasoy, 2019; Unal, 2019) to ensure a high-order mental process. In the present study, the new generation
questions were analyzed using the MATH taxonomy and attempted to determine whether they involve a high-order mental
process. Therefore, this study is essential for the exams to be prepared in the coming years. This study is also essential in providing
information to LGS question writers, teachers, and students about the structure of new-generation questions. The learning areas
examined the distribution of LGS questions in this study. By doing so, a tool was offered for curriculum writers to see the
accordance of the exams with the curriculum. Moreover, the analyzes in this study include the place of questions in more than
one learning area, which helps to see the relationship between learning areas.

Limitations and Assumptions of the Study

¢ The questions in the study are limited to those in 2021 LGS math exam.

¢ The study was limited to the groups and categories in the MATH taxonomy and the learning areas in the secondary school
math curriculum.

¢ In LGS 2020, the questions were only from the learning outcomes of the 1st semester due to the onset of the COVID-19
pandemic; so, LGS 2020 was not included in the comparison.

¢ The questions in LGS 2018 and 2019 were classified based on Farimaz's (2020) master's thesis and compared with those in LGS
2021 in terms of learning areas.

METHOD

The document analysis method was used in this descriptive study to analyze the mathematics questions in the High School
Entrance Exam (LGS), administered to 8th-grade students in 2021, according to the learning areas and cognitive processes.
Document analysis is the examination and analysis of documents containing information about a phenomenon at hand (Yildirim
& Simsek, 2013).

The research data consisted of the mathematics questions in the quantitative section of 2021 LGS. These questions were
obtained from the web page of the General Directorate of Measurement, Evaluation, and Examination Services, Ministry of
National Education. There were 20 “new generation questions” in the exam, and exam booklet A was used in the study.

In the study, the distribution of the questions was revealed according to the learning areas. Since the questions included
more than one learning area, the coding was done as "learning area" and "linked learning area." The questions were examined
regarding cognitive processes using the groups and categories in the MATH taxonomy. According to the reliability formula of
Miles-Huberman (1994), the researchers’ opinions showed an agreement of 85%, 90%, and 85% in pairs. The researchers
conducted joint studies on each coding that lacked a consensus, ultimately achieving a consensus.
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Since the research is based on document analysis, no ethics committee approval was required.

RESULTS

This part of the study presents the results obtained from the data of the study.

Analysis of the Data Associated with the First Sub-Question
Graph 1 shows the results for the first sub-question of the research, that is, “What is the distribution of the math questions in
2021 LGS by learning areas?”
40%
35%
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20%
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" . ]
0%

Numbers and Algebra Geometry and Data Probability

Operations Measurement  Processing

2021

Graph 1. Percentage distribution of the math questions in 2021 LGS by learning areas

As can be seen in Graph 1, the learning area “geometry and measurement” (35%) was found to have the highest number of
questions in 2021-LGS, followed by “numbers and operations” (25%), “algebra” (25%), “data processing” (10%), and “probability”
(5%). Graph 2 shows the distribution of the mathematics questions in 2021 LGS by learning areas and linked learning areas. If the
question is directly related to a single learning area, it is coded with that learning area. However, if it was related to another
learning area linked to a specified learning area, then it was coded with two learning areas.
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Graph 2. Percentage distribution of the math questions in 2021 LGS by learning areas and linked learning areas

In order to better understand the coding, Table 2 gives some examples of how the math questions in 2021 LGS were coded
according to the learning areas and the linked learning areas. As seen in Graph 2, all the questions (25%) in the learning area
“numbers and operations” were found to be directly related to this learning area alone. On the other hand, while some of the
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questions in the learning area “algebra” (25%) were found to be directly related to this learning area alone (10%), some others
were related to the learning areas “geometry and measurement” (10%) and “numbers and operations” (5%) as well as the learning
area “algebra.” As for the learning area “geometry and measurement,” which had the highest number of questions (35%), some
of the questions were found to be directly related to this learning area alone (10%). Most of them were related to the learning
area “numbers and operations” (20%), and a minority of them to “algebra” (5%). Moreover, it was found that the questions in the
learning area “data processing” (10%) were found to be related to the learning areas “algebra” (5%) and “numbers and operations”
(5%), and the question in the learning area “probability” (5%) was found to be related to the learning area “numbers and
operations” (5%).

Table 2. Examples of coding and interpretation for the mathematics test questions in 2021 LGS according to the learning areas

Explanations for

Linked Learning the coding of

. Sample Mathematics Questions from 2021 LGS
Learning Areas

Areas . (Translation)
learning areas
&={) and m, n are integers.
an am - an—m and " aw;-».'
. . a’ -
. This questlorl In the table below, there are exponential numbers with a base of 2 and different
involves operations exponents, and E and F are one of these numbers.
on exponential Column T Column IT
numbers; -1 -2
Numbers and o 2 2
. therefore, it was E F
Operations . =
coded in the 93 21
learning area
“numbers and The product of 3 exponefitial numbers in the Column I is equal to a perfect square
operations.” positive integer and the product of those in the Column IT 15 also equal toa
perfect square positive integer.
So, what is the least possible value of E + F?
A) 33 B)17 )9 D)3
Slope is the ratio of the vertical length to the horizontal length.
The hypotenuse of a right triangle is the side opposite the nght angle. In a right
triangle, the square of the length of the hypotenuse equals the sum of the squares
of the lengths of the other two sides.
A
. X ¢ b a2+ E=p?
This question asks
the slope and A
requires the
knowledge about The gate of a park is modelled as follows.
Pythagorean
theorem; » Verncal bne
. ed 100 em
Geometry and therefore, it was i _
Algebra . red Wearod
Measurement coded in the

learning areas

“algebra” and the :Ell: T J;I: l
linked learning N 1104 :I# l‘“#[

area “geometry
and
measurement.”

352 cm Honzentad

In order to build the gate, 6 iron rods with a length of 100 cm will be spliced as
seen in the model above. The length of the gate 1s 352 cm. The vertical line in the
model splits the gate into two equal parts. The 1+ rod is perpendicular to the
surface. The 2+ rod has a slope of 75%.
So, what is the slope of the 3/ rod?

5

A 75 83 03z 03
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Explanations for

Linked Learning the coding of

Learning Areas

Sample Mathematics Questions from 2021 LGS

Areas . (Translation)
learning areas
Efe will use an inelastic rope to put in order the angle measures of the triangle
ABC. N
B Cc
) ) When Efe puts one end of the rope on;
This question o the comer A and superpose it on [AB] and [BC], the other end of the
involves the tf}:epe feﬂCheBSal:;d PP
. . . d comer S se 1t on ar A, e er oI the
triangle inequality; rope reaches R, perpe ;
therefore, it was e the comer C and superpose it on [CA] and [AB], the other end of the
Geometry and - ’
y coded in the Tope reaches S,
Measurement .
learning area A
“geometry and
measurement.” s
R
B 3 c
If BP > AS> CR, what is the comect order of the intemmal angle
measures of the triangle ABC?
A)m(A)>m(C)>m(B) B)m(B) > m(C)>m(A)
C)m(C) > m(B) > m(A) D)m(A) > m(B) > m(C,
( BLOCK A A)
CLO(‘KC C ) \ BLO(h
c | o )
J
. . BLOCK B
This question :)
involves the ability The figure above is the seating plan of a stadium. 80% of the tickets of the match
to interpret tables is sold. The table below shows the ticket prices for each block, and the graph
. . below shows the distribution of the unsold tickets by block.
and circle graphics -
and use a |ge bra; Table: Ticket Prices by Block Graph: Distribution of the unsold tickets by block
. 5 Block [ Priceof
Data Processing Algebra therefore, it was s one
coded in the ticket
learning area “data X 901)
processing” and B 20
the linked learnin < i
& D 10
area “algebra.”
If the total price of the unsold tickets is 15000 TL, what is the number of tickets
put up for sale for this match?
A) 5000 B8) 6000 C) 7200 D) 8400
270 and m, n are integers.
a” - d n\m nm
—=g""and (&) =d
a’?
This question
R i Probability of occurrence of an event = the number of favorable outcomes / the
involves the ability total mumber of possible outcomes
to calculate
probability and use The figure below shows a rectangular cardboard with the lengths of 2% and 8.
the exponential 2 mm] [
. numbers; [
Probability Numbers and . "
. therefore, it was . o
Operations coded in the This cardboard is cut into equal squares with a length of 2% and colored in yellow,

learning area
“probability” and
the linked learning
area “numbers and
operations.”

red, blue, green, and orange in a pattern. Then, all the square cardboards are put
inabag.

H O O 0O OlEEN

What is the probability that a randomly selected square cardboard is red?
A) 25 g1 o3 e
) 128 )5 )64 ) 32
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Analysis of the Data Associated with the Second Sub-Question

Graph 3 shows the results for the second sub-question of the research, that is, “What are the distributions of the math
questions in 2018, 2019, and 2021 LGS by learning areas?”
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Graph 3. Distributions of the math questions in 2018, 2019, and 2021 LGS by learning areas

As can be seen in Graph 3, the learning area “geometry and measurement” was found to have the highest number of
questions in 2018, 2019, and 2021 with 50%, 35%, and 35%, respectively. This learning area was followed by “numbers and
operations” and “algebra.” While the percentage of the questions from the learning area “numbers and operations” in 2019 was
slightly higher than that in 2019 and equal to that in 2021. The learning areas “data processing” and “probability” were found to
have the least number of questions. No questions were asked from the learning area “data processing” in 2018, and its percentage
was low in 2019 and 2021 (5% and 10%, respectively). Similarly, the percentage of the learning area “probability” was also low in
2018, 2019, and 2021 (5%, 10%, and 5%, respectively).

Analysis of the Data Associated with the Third Sub-Question

Graph 4 shows the results for the third sub-question of the research, that is, “What is the distribution of the math questions
in 2021 LGS by the groups and categories in the MATH taxonomy?”
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Graph 4. Distribution of the math questions in 2021 LGS by the categories of MATH taxonomy

As can be seen in the Graph 4, the math questions in 2021 LGS were mostly from the category C2 (50%), followed by the
categories C1 (20%), B2 (15%), B1 (10%), and C3 (5%). There were no questions from the category A. In order to better understand
the coding, Table 3 gives some examples of how the math questions in 2021 LGS were coded according to the groups and
categories in the MATH taxonomy.
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Table 3. Examples of coding and interpretation for the mathematics test questions in 2021 LGS according to the MATH Taxonomy

The Math Questions in 2021 LGS
(Translation)

MATH Taxonomy Category

Explanation for Coding

The figure below shows a square plot. A square part (with a
length of x m) of this plot is planned as a sports ground, and
another square part (with a length of v m) is planned as a

café. The remaining parts are left for playground.

Sports ground Playeround

ym

xm

Playzround café

So, what is the algebraic expression in m? for the sum of the

areas of the parts left for playground?

A) xy B) 2xy C)3xy

In a bakery, a mixture of rye flour and wheat flour is
used to bake bread. The graph below shows the linear
relationship between the amounts of the rye and
wheat flours in this mix.

Graph: Amounts of the Rye and Wheat Flours
Rye Flour (kg)

o 1’5 Wheat Flowr (kg)

The rye and wheat flours were confused with one
another and a mixture of 120 kg was prepared. Only
wheat flour will be added to the mixture in order to
correct this mistake and ensure a linear relationship
between the amounts of rye and wheat flours shown
in the graph.

So, how many kilograms of wheat flour should be
added to the mixture?

A) 120 B) 380 C) 480 D) 520

B1 - Information Transfer

B2 - Application in New
Situations

This question requires the ability
to transform the model into
algebra (Transforming
information from one form to
another)

This question asks how the linear
relationship can be restored
after the flours are misused.
So, the question requires the

ability to see the constant ratio
based on the linear relationship
and to make a calculation for the
new situation (Applying
appropriate methods or
information to new situations).
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The Math Questions in 2021 LGS
(Translation)

MATH Taxonomy Category

Explanation for Coding

270 and m, n are integers.
a” n-n d n\m nm
=g and (d')" =d

n

Probability of occurrence of an event = the number of favorable outcomes / the
total mmber of possible outcomes

The figure below shows a rectangular cardboard with the lengths of 2% and 84.
25mm[ I

8*mm

This cardboard is cut into equal squares with a length of 2* and colored in yellow,
red, blue, green, and orange in a pattern. Then, all the square cardboards are put
nabag.

H O O 0 OlEEE

What is the probability that a randomly selected square cardboard is red?
A) 25 1 13 zZ
)28 B35 C 5 0) 33

3, b are natural numbers.

avb =~a’b
A

b 9 10

3 4 5 6 7

N4

The figure above shows a circle cardboard with a
diameter of KL and a 10 cm ruler. When the point
2 on the ruler is put on the point K, the point L
corresponds to somewhere between 6 and 7, more
closeto 7.

So. what is the possible length of the line KL in
cm?

A)2+5 B)2+6 C)3v3 D) 4v3

The figure below shows a rectangular running track and the rectangular
tribunes K, L, M, and N placed on the long length of this running track.

The finish line and one of the sides of the tribune N is linear. The
lengths of one side of the tribunes and the distances between the
tribunes are given in the figure. The yellow line is parallel to the long
side of the running track.

Yellow line  «—

FINISH LINE

While one of two athletes running on the yellow line towards the finish
line passing in front of the tribune K, there is a distance of 46 m
between this athlete and the leading athlete.

So, which of the following is absolutely wrong about the location of the
leading athlete?

A)  Crossed the finish line

B) Infront of the tribune M

C) Between the tribune L and M
D) In front of the tribune L

C1 - Justifying and Interpreting

C2 - Implications, Conjectures,
and Comparisons

C3 - Evaluation

This question requires the ability
first to find the probability value,
then make a transition to all
possible situations by using the
exponential numbers (128
possible situations), and finally
to interpret how many pieces
will be red in all possible
situations by making use of the
pattern (Justifying and
Interpreting).

When the operations are
performed in the question, it is
found that the length of the line
segment KL is between 4 and 5.
Based on the conjecture that it
should be closer to 5, it is
decided which length can be a
possible option (implication,
conjecture, and comparison).

The question requires the ability
to make a judgment based on
the given information
(Evaluation).
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Analysis of the Data Associated with the Fourth Sub-Question

Graph 5 shows the results for the fourth sub-question of the research, that is, “What are the distributions of the math
questions in 2018, 2019, and 2021 LGS by the groups and categories in the MATH taxonomy?”
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Graph 5. Distributions of the math questions in 2018, 2019, and 2021 LGS by the groups and categories in the MATH taxonomy

Graph 5 shows the distribution of the groups and categories of MATH taxonomy for 2018, 2019, and 2021. The groups A, B,
and C were analyzed separately in order to examine how the distribution of the groups of the MATH taxonomy changed over the
years. Graph 6 shows the distribution of the questions from the group A by years.
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Graph 6. Distributions of the math questions in 2018, 2019, and 2021 LGS by the categories of the group A of the MATH
taxonomy

As can be seen in the Graph 6, 45% of the mathematics questions in LGS 2018 and 40% of those in LGS 2019 were from the
categories of the group A. In 2021, there were no questions from any category of the group A. When the questions from the group
A'in 2018 and 2019 were analyzed, it was found that the categories A3 and Al were dominant. Graph 7 shows the distribution of
the questions from the group B by years.
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Graph 7. Distributions of the math questions in 2018, 2019, and 2021 LGS by the categories of the group B of the MATH
taxonomy

As can be seen in the Graph 7, 15%, 45%, and 25% of the mathematics questions in LGS 2018, 2019, and 2021 were from the
categories of the group B, respectively. The percentage of the questions from the category B2 was found to be higher than that
of those from the category B1 in all three years. Graph 8 shows the distribution of the questions from the group C by years.
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Graph 8. Distributions of the math questions in 2018, 2019, and 2021 LGS by the categories of the group C of the MATH
taxonomy

As can be seen in the Graph 8, 40%, 25%, and 75% of the mathematics questions in LGS 2018, 2019, and 2021 were from the
categories of the group C, respectively. In 2021, a significant increase was observed in the number of the questions from the
category C. Moreover, while there were no questions from the category C3 in 2018 and 2019; for the first time, LGS included a
question from the category C3 in 2021. When the percentages of the questions from the categories C1 and C2 were compared, it
was found that the percentage of those from the category C2 was higher than that of those from the category C1 in all three years.

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

In this study, the math questions in 2021 LGS were examined in terms of their distribution by the groups and categories of the
MATH taxonomy and the learning areas, and then the result was compared with those of 2019 and 2018 LGS. First of all, when
the mathematics questions in 2021 LGS were analyzed in terms of their distribution by the learning areas, it was found that the
questions were mainly from the learning area “geometry and measurement,” followed by “numbers and operations,” “algebra,”
“data processing,” and “probability.” It can be asserted that this distribution is generally compatible with the learning outcome
related to each learning area in the secondary school mathematics curriculum and the time allocated for teaching that learning
outcome. The learning areas “data processing” and “probability” were found to have a minor share in the curriculum in terms of
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both the number of learning outcomes and the allocated time. The learning areas “geometry and measurement,” “numbers and
operations,” and “algebra” were found to have a similar share in terms of the distribution of the learning outcomes in the
curriculum and the allocated time for them.

” u

In this study, if a math question in 2021 LGS involved more than one learning area, these additional areas were considered
“linked learning areas.” As a result of the analysis, it was found that most of the questions related to the learning area “geometry
and measurement” were also related to “numbers and operations,” and some of them to “algebra.” Similarly, the questions
related to “algebra” were found to be also related to “geometry and measurement” and “numbers and operations.” Erdogan
(2020) examined the relationship between mathematical skills and mathematics learning areas and reported that students who
correctly answered the questions related to the learning areas "numbers and operations" and "algebra” also had a high ratio of
correct answers in the questions related to the learning area "geometry and measurement.” This result supports the existence of
a link between the learning areas. The same applies to the learning areas of “data processing” and “probability.”

On the other hand, it was found that the questions directly coded in the learning area “numbers and operations” were not
related to other learning areas. For example, a question about exponential numbers directly involves only the learning area of
“numbers and operations.” However, the link between “geometry and measurement” and “numbers and operations” is essential.
For example, a question related to “geometry and measurement” requires the ability to use the Pythagorean theorem and the
knowledge of exponential numbers from the learning area “numbers and operations.” Based on these results, we believe the link
between learning areas should be considered in the teaching process. A question can involve more than one learning area;
therefore, learning areas should not be considered in isolation.

When the distributions of the mathematics questions in 2021, 2019, and 2018 LGS were compared in learning areas, they were
found to have a similar distribution. In all three years, the learning area “geometry and measurement” was found to have the
most number of questions, and the learning areas “data processing” and “probability” the least. The learning areas “numbers and
operations” and “algebra” were found to have a very close or equal number of questions. It can be asserted that this is generally
in harmony with the secondary school mathematics curriculum. These three learning areas have a similar distribution in the
curriculum and the LGS questions examined in this study. However, it was found that the percentage of the questions from the
learning area "geometry and measurement” was more than its share in the curriculum.

Another point to be noted here is the interrelationship between the learning areas. A question related to “geometry and
measurement” also involves other learning areas; therefore, this distribution has no problem. Ekinci and Bal (2019) also reported
that the distributions of questions in 2018 and 2019 LGS were similar in learning areas, which was in harmony with the curriculum.

On the other hand, the mathematics questions in 2018 LGS did not involve all learning areas, but those in 2019 and 2021 did.
Ekinci and Bal (2019) and Farimaz (2020) also reported the same result for 2019. This result shows that 2019 and 2021 LGS were
more aligned with the curriculum than 2018 LGS. Based on the analysis of the questions in 2018 and 2019 LGS, Farimaz (2020)
asserted that the number of questions related to the learning areas “data processing” and “probability” should be increased in
future exams. However, the number of questions is in harmony with the curriculum; therefore, it can be asserted that there is no
need to increase the number of questions. On the other hand, based on the analysis of the questions in 2021 LGS in terms of
linked learning areas, it can be asserted that more associations should be built between the learning areas “data processing” and
“probability” and the other learning areas. Once this association is built, the learning areas “data processing” and “probability"
will be covered by more questions.

When the math questions in 2021 LGS were examined in terms of the groups and categories in the MATH Taxonomy, it was
found that there were questions from groups B and C but not from group A. Group C was found to have the most number of
questions, with the category C2 (Implications, Conjectures, and Comparisons) having the highest number of questions. Based on
these results, the math questions in 2021 LGS were mainly from the higher levels of the MATH taxonomy. When the distributions
of the math questions in 2018, 2019, and 2021 LGS were compared in terms of the groups and categories in the MATH taxonomy,
it was found that the number of questions from group C increased as the years progressed. Only LGS 2021 included questions
from category C3. The previous studies on TEOG (the former equivalent of LGS) reported that the questions from group C needed
to be more present in TEOG. The recent increase in the number of questions from group C supports that as the years have
progressed, more importance has been attached to measuring the students’ high-level skills. Farimaz (2020) asserted that no
questions from category C3 were included in the 2018 and 2019 LGS, and this category was neglected. This need was fulfilled in
2021. Similar to the results of the present study, Glrbiiz (2021) also reported a decrease in the number of questions from group
A and an increase in those from groups B and C.

The share of the mathematics questions from category C was the highest in 2021 LGS, and there were no questions from
category A. This means that students were faced with questions that required them to use their high-order thinking skills. This
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result was in line with that reported by Ekinci and Bal (2019). They analyzed the math problems in the 2018 LGS using the revised
Bloom’s Taxonomy. They reported that the math problems in LGS aimed at measuring students' high-order thinking skills, such as
evaluation and interpretation. According to the MATH taxonomy, the math questions in 2021 LGS measure high-order thinking
skills, and we believe that such questions will contribute to the development of students’ mathematical thinking. Asking questions
that do not require students to use their higher-order thinking skills will lead them to think more superficially (Selguk, 2000).

LGS 2021 included fewer questions from group B than LGS 2019 but more than LGS 2018. The reason for this was the increase
in the number of questions from group C. In other words, LGS 2021 included more questions from the top level of the taxonomy
than the others. As for the questions from group A, it was found that no questions were included in 2021, and the numbers of
questions were similar in 2019 and 2018, but there were fewer questions in 2019 than in 2018. This shows that the number of
questions from group A decreased over the years while the number of questions from higher-level groups increased. Compared
to years, more importance has been attached to measuring high-level skills.

Students in Turkey take the international exams held by Trends in International Mathematics and Science Study (TIMSS) and
the Program for International Student Assessment (PISA). The structure of TIMSS and PISA exam questions requires students to
have high-level skills in problem-solving, such as creative thinking, logic and judgment, reasoning, mathematical communication,
correct use of mathematical language, and strategy building (Tas et al., 2016). The TIMSS and PISA results show that Turkey is not
sufficiently successful in this regard. There are many reasons for this failure, and one of them is that students do not encounter
such questions sufficiently and are not used to them (Aydogdu iskenderoglu & Baki, 2011). When the distribution of LGS questions
in the MATH taxonomy is analyzed by years, an increase is observed in the number of questions measuring high-level skills
(categories B and C). We think that the increase in the number of questions from categories B and C will make the students more
used to these types of questions, and this will contribute positively to the success of Turkey in the TIMSS and PISA exams held in
the coming years.

One of the particular objectives of the secondary school mathematics curriculum in Turkey is to provide the following skills to
students: mathematical literacy, associating mathematical concepts, problem-solving, reasoning, expressing mathematical
language correctly and appropriately, using metacognitive knowledge and skills, making generalizations, expressing mathematical
concepts using different representations, and communication (MoNE, 2018). Similarly, NCTM (2000) asserts that besides students'
success, their skills, such as applying mathematics in daily life, problem-solving, reasoning, self-confidence in mathematics, and
communication about mathematics should also be measured. In other words, students must have higher-order thinking skills and
apply them to problems. According to the MATH taxonomy, the number of questions measuring higher-order thinking skills in LGS
has increased in recent years. This overlaps the objectives of the secondary school mathematics curriculum and NCTM, which is a
positive development.

Based on the results of the research, we recommend that:

the central exams be analyzed according to the MATH taxonomy in order to understand the question structures that can
measure more than one knowledge and skill,

the textbooks be prepared in a way to include the higher-order thinking skills of the MATH taxonomy,
the teachers be trained on how to prepare questions that involve the higher-order skills of the MATH taxonomy,
the linked learning areas should be considered in future studies on coding learning areas.
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Abstract

This research aims to determine the value themes in the examples of Turkish Folk Music registered in the TRT Turkish Folk
Music repertoire and whose source person is Asik Davut Sulari and to raise awareness in the context of the use of our Turkish
Folk Music examples within the scope of values education given in Music, Turkish and Literature courses.

The material group of the study consists of 18 Turkish folk songs registered in the TRT repertoire and whose source person is
Asik Davut Sulari. These folk songs, which constitute the central theme of the study, were determined through a literature
review. The study has a qualitative structure, and content analysis method, one of the qualitative research methods, was used
to determine the value themes in folk songs. As a result, 19 different value themes were investigated in the folk songs whose
content analysis was made.

As a result of the content analysis, the value that was found to be processed the most (in 17 songs) was the “love” value, and
the values that were found to be processed the least (1 song each) were “mercy”, “compassion”, “modesty”, “forgiveness” and
“austerity”. The folk song in which the most value was determined in the lyrics (7 values) was determined as “Vardim Kirklar
Kapisina” and the folk songs with the least value (2 values) were determined as “Bir Yigit Gurbete Diisse”, “Durnam Gelir Bizim
Elden”, “Ey Hamamci Bu Hamam”, “Sepke’nin Kavaklar”, “Yaban Gulu misin Sarp Kayalarda” and “Yaz Aylari Geldi Gegti”.
Another finding obtained as a result of the content analysis is that the values of “respect,” “sobriety” and “generosity” are not

used in any folk songs.
6z
Yapilan bu arastirmanin amaci TRT Tirk Halk Mzigi repertuvarina kayith ve kaynak kisisi Asik Davut Sulari olan Turk Halk

Muzigi 6rneklerindeki deger temalarini tespit etmek ve Turk Halk Muzigi 6rneklerimizin Mizik, Turkge ve Edebiyat derslerinde
verilen degerler egitimi kapsaminda kullaniimasi baglaminda farkindalk olusturmaktir.

Arastirmanin materyal grubunu TRT repertuvarina kayitl ve kaynak kisisi Asik Davut Sulari olan 18 tirki olugturmaktadir.
Calismanin ana temasini olusturan bu tirkiller literatlr taramasi yoluyla tespit edilmistir. Calisma nitel bir yapida olup,
tiirkiilerdeki deger temalarini tespit etmek icin nitel arastirma yéntemlerinden igerik analizi ydntemi kullanilmistir. icerik analizi
yapilan turkulerde 19 farkli deger temasi arastirilmigtir.

Yapilan igerik analizi neticesinde en fazla islendigi tespit edilen deger (17 tirkiide) “sevgi” degeri, en az islendigi tespit edilen
degerler ise (1’er turkide) “merhamet”, “sefkat”, “tevazu”, “affedicilik” ve “kanaatkarlik” degerleri olmustur. Sozlerinde en
fazla degerin tespit edildigi turkl (7 deger) “Vardim Kirklar Kapisina” turkis, en az degerin tespit edildigi tirkdler ise (2 deger)
“Bir Yigit Gurbete Dugse”, “Durnam Gelir Bizim Elden”, “Ey Hamamci Bu Hamami”, “Sepke’nin Kavaklar”, “Yaban Gult masin
Sarp Kayalarda” ve “Yaz Aylari Geldi Gegti” olarak tespit edilmistir. Yapilan igerik analizi sonucu elde edilen bir diger bulgu ise

“saygl”, “itidal” ve “comertlik” degerlerinin higbir turkiide islenmedigi seklindedir.
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INTRODUCTION

Factors and forms the basis of identity-personality in adult life. People meet the concept of value at a very early age in the family
institution. In the future, it will develop through a social environment, school, Etc. Although value is an abstract concept, it plays
a vital role in shaping people's relationships with people, people with society and societies with societies. According to Bacanli
(2011), referring to the etymological structure of the word value, which derives from the verb to touch, means falling to the
desired place, reaching, being in return, and coming across. As a concept, value can be defined as the set of rules that enable a
society to live in order and togetherness by complying with the regulations of society. Principles such as love, respect, compassion,
and friendship, which each individual will learn naturally from their social life without needing academic education, constitute
one's first value judgments. From a sociological point of view, the concept of value is accepted as the basic moral principles and
beliefs to ensure the continuation of the unity and solidarity of society. Values accepted by the majority of this social group reflect
common feelings, goals and interests (Kizilgelik & Erjem, 1992).

Ozden (1998) defined the concept of value as “a common thought, purpose, basic moral principles or beliefs that are accepted as
true and necessary by the majority of its members in order to ensure and maintain its existence, unity, functioning and
continuation of a social group or society.” Kuter and Kuter (2012), on the other hand, defined social values and stated that
"helpfulness, solidarity, tolerance, hospitality, patriotism, honesty, goodness, cleanliness, hard work, honesty, love, respect,
sensitivity, fairness, sharing which are among the national, spiritual, social, moral and cultural values that form the basic structure
of social life.”

Values education, whose main goals are to raise honest people with character, morality, personality and self-control (Yilmaz &
Acar, 2021), is thought to have a higher effect as a role model since theoretical transfers are considered to be forgotten in a short
time (Bagcl, 2013: 5). In order to raise good individuals, it is necessary to determine the values to be prepared to strengthen some
values and contribute to the cognitive and social development of children (Arici & Er, 2017). Values education that shapes human
life (Yaman, 2014: 18) is crucial in this process.

The subjects included in values education can be listed as relations between individuals, personal roles, beneficial teachings, and
international values. The conclusion is that values education is not only formally an education given in schools but also directly
affects and concerns one's social life. There are many different teaching and transfer methods of values education. One of them
is the values learned from these sources, which are contained in the oral and written cultural elements transmitted from the past
to the present, as it can be understood from the explanations of Tiimertekin and Ozgii¢ (2002) that “basic information about the
lives of societies can be obtained from cultural sources. These resources are material and spiritual. While material cultural
elements are the tools and equipment we use in our daily life, clothing and dwellings, intangible cultural elements are folklore,
folk songs, stories, beliefs, proverbs, customs and social norms. Intangible cultural elements are generally considered within the
context of folk culture. They are passed on from generation to generation, either orally or in writing” our folk music can be
accepted as a cultural transmission element and can be used as a values education tool considering the social values it contains.
While Sager and Karago6z (2011) stated that it is crucial to transfer values education through music education, Yilmaz and Agar
(2021) drew attention to the importance of this study, Donmez et al. (2016) expressed their opinion that the art of music is an
educational tool that contributes to personal development by stating that “throughout history, the art of music has gained an
important place in the daily lives and education systems of nations, both individually and socially. Music was considered art and
has also been used as an educational tool to ensure individuals' emotional, mental and personality development”.

The culture of society contains elements that introduce it and narrate its past. Music culture tries to bring them, i.e., all cultural
aspects, to future generations by embroidering them. Sometimes unity and solidarity are emphasized; Unity, longing, patriotism,
and joy are seen in it. On the other hand, if you do not hear social harmony, social order and human values in your songs, there
should be more concerns about the future. Since whatever your songs say, you live it (Akarsu & Yilmaz, 2016).

Turkish Folk Music is an element of folklore that takes its source from the lives of the Anatolian people, in which the social events
and subjects such as love, bravery, war, famine, abundance, and migration are handled by the Anatolian people and their main
elements are melody and words. TDK (2019) defines values as “the whole of the material and spiritual elements that cover a
nation's social, cultural, economic and scientific values .” Yilmaz and Agar (2021) emphasize that these values are seen in the lyrics
of folk songs belonging to each region. Containing many values such as love, respect, honesty, justice, tolerance and humility, folk
songs convey the values, joys, pains, lifestyles, beliefs, customs and traditions of oral culture from generation to generation. In
this respect, it is known that folk songs are effective in helping students gain value judgments due to their content and embodying
these values with their melodies (Arici & Er, 2017).

The main topic of this research, which is carried out in line with the information given above, is to determine the value themes
in Turkish folk songs of which Asik Davut Sulari is the source person in the dimension of the transfer of social values and discuss
and emphasize the importance of the value themes in Turkish folk songs, which are one of our most adopted folklore elements.
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The value themes intended to be determined in Turkish folk songs that are the subject of the research are determined in the table
below.

Table 1. Values Table

1 Love

2 Respect

3 Justice

4 Integrity-Honesty
5 Patience

6 Mercy

7 Compassion
8 Tolerance

9 Assurance
10 Responsibility
11 Modesty
12 Forgiveness
13 Friendship
14 Courage
15 Gratitude
16 Sobriety
17 Altruism
18 Generosity
19 Austerity

1.1. Asik Davut Sulari (1925-1984)

Asik Davut Sulari, whose real name is Davut Agbaba, was born in the Cayirli district of Erzincan. Sulari, who went to primary
school in Gayirli, became a minstrel by drinking wine at 17. He took baglama, poetry and folk song lessons from his grandfather,
Kaltuk Mehmet Aga. After getting help from Pasa Dogan, a relative, about the baglama and minstrel tradition, he started to play
and sing. Siilari also contributed to the formation of the Konya minstrel festival. For four years, he also worked as a master regional
artist in Istanbul and Ankara radios. Sulari, who has an excellent talent for call-and-response duets, folk lyrics, and Tirkish folk
songs, has an important place in his field, especially among lovers of Alevi origin. The richness of his folk songs has developed
thanks to this feature significantly. Sulari, who went to many parts of Turkey and sang folk songs and beauties on his horse,
traveled around European countries and impressed many people with his unique folk songs. He has mastered many minstrels such
as Daimi (1932-1983), Beyhani (1933-1971) and Kelkitli Serdar. He played and sang with Asik Reyhani in Turkey and in countries
such as Iran, Syria and Irag. Davut Sulari, who gave concerts in European countries in the 1970s, died in Erzurum during a minstrels'
assembly and was buried in Cayirli, where he was born. (https://www.turkedebiyati.org/sairler/davut-sulari.html).

1.2. Purpose of Research and Problem Status

This research aims to determine the values in the values education curriculum in the folk songs included in the TRT repertoire and
noted as the source person of Asik Davut Sulari.

For this purpose, the problem sentence of the research is formed as; What are the Turkish folk songs values that Asik Davut Sulari
made as a source person and included in the TRT repertoire?

2. METHOD

2.1. Research Model

The research is a qualitative study. The lyrics thought to have a value theme in the examined folk songs were determined by
making descriptive content analysis, one of the qualitative research methods based on content analysis. Support and opinion were
obtained from language experts when analyzing content. The values determined at the end of the study were presented to the
views of field experts again. The method of descriptive content analysis means the in-depth examination and editing of qualitative
and quantitative studies conducted independently of each other on a particular subject or field. The results obtained in this
method are expected to guide future studies on targeted issues (Ultay, E., Akyurt, H., Ultay, N., 2021). Ultay et al. (2021) explained
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the general purpose of content analysis as providing a determination that falls within the scope of the subject discussed and that
is made to guide the academic studies to be carried out afterward.

2.2. Sample Group

Asik Davut Sulari is the source. The songs are listed in alphabetical order.

Table 2. Turkish Folk Songs Samples

The research sample group consists of 18 Turkish folk songs from the Erzincan region, registered in the TRT repertoire, of which

Repertoire . . Source
Number Song Name No. Region Notated by Complier Person

1 Bana Bu ilim irfani 4204 Erzincan/Tercan Mehmet Erenler Turan Engin Asik Davut
Veren Sulari

2 Ben Bir Glizel 4203 Erzincan Suleyman Yildiz TRT Music Dept. Turkish  Asik Davut
Sevdim Gonlim Folk Music Directorate Sulari

icinde

3 Benden Sorulursa 5000 Erzincan/Tercan lhsan Ozturk Asik Davut Sulari Asik Davut
Asik Olanlar Sulari

4 Bir Glizelin Asiglyim 3653 Erzincan Zafer Gindogdu From recording Asik Davut
Erenler Sulari

5 Bir Yigit Gurbete 2067 Erzincan/Tercan Yicel Pagmakgi TRT Istanbul Radio Asik Davut
Digse Turkish Folk Music Sulari

Directorate

6 Coktan Beri Yollarini 1502 Erzincan/Tercan Arif Sag Ali Ekber Cicek Asik Davut
Gozlerim Sulari

7 Durnam Gelir Bizim 4906 Erzincan/Tercan ihsan Oztiirk/Hakan TRT Music Dept. Turkish Asik Davut
Elden Unal Folk Music Directorate Sulari

8 Ela Gozlerini 147 Erzincan/Tercan Muzaffer Sarisézen Muzaffer Sarisézen Asik Davut
Sevdigim Dilber Sulari

9 Ey Hamamci Bu 1999 Erzincan/Tercan Nida Tufekgi TRT Music Dept. Turkish  Asik Davut
Hamami Folk Music Directorate Sulari

10 Giz Senin Derdinden 1039 Erzincan/Tercan Muzaffer Saris6zen Muzaffer Sarisézen Asik Davut
Sulari

11 Kara Kaglar Siyah 659 Erzincan/Tercan Kubilay Dokmetas Kubilay Dékmetas Asik Davut
Gozler Bedir Uze Sulari

12 Seher Vakti Kalkan 3632 Erzincan/Tercan Kubilay Dékmetas- From recording Asik Davut
Kervan Engin Degirmenci Sulari

13 Siyah Per¢cemini 2748 Erzincan/Tercan Erkan Sirmen TRT Music Dept. Turkish  Asik Davut
D6kmis Yaziine Folk Music Directorate Sulari

14 Sepke’nin Kavaklari 1198 Erzincan/Tercan Ahmet Yamaci Ali Ekber Cicek Asik Davut
Sulari

15 Ulu Daglar Gibi Kar 2745 Erzincan/Tercan Erkan Sirmen Ayhan Cabuk Asik Davut
Olan Basim Sulari

16 Vardim Kirklar 3923 Erzincan/Tercan Yiicel Pagmakg! Turan Engin Asik Davut
Kapisina Sulari

17 Yaban Guli masin 4095 Erzincan/Tercan Omer San Omer San Asik Davut
Sarp Kayalarda Sulari

18 Yaz Aylari Geldi 3609 Erzincan/Tercan Hamdi Ozbay TRT Istanbul Radio Asik Davut
Gecti Turkish Folk Music Sulari

Directorate

2.3. Data Collection

The folk songs subject to the research were obtained through a literature review. By scanning the TRT Turkish Folk Music
repertoire, firstly, the Turkish folk songs of Asik Davut Sulari were determined. Then the upper identity analyzes of the identified
songs were made and the folk songs whose source person was Asik Davut Sulari were defined.
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2.4. Data Analysis

The content analysis method was used to determine the value themes in the lyrics of the songs subjected to the research. The
main purpose of content analysis is to reach concepts and relationships that can explain the collected data. The summarized and
interpreted data is subjected to a deep process in content analysis, concepts and themes can be discovered as a result of this
analysis. Concepts take the researcher to themes, and thanks to themes, facts can be better edited and made clearer (Yildinm &
Simsek, 2011). The themes of value sought in the Turkish folk songs that are the research subject were obtained from a book study

by Hokelekli (2013).

3. FINDINGS

The values determined in the folk songs, which are the research subject and of which Asik Davut Sulari is the source person,

are given in the table below.

Table 3. The Table of Folk Songs whose Source Person is Asik Davut Sulari and Values in Folk Songs

s o o = a a o Z -
> > 2 =
. & ¢ 8 8 2§ &gz 3 2 2 3 § £ g ¥ 3 § FE 3 £ g
v ey > o = w @ s = © © © c 9 [ ke o© = = = o 9] 3
Ke) o o 0 %) v S 5 ] o ] S o + T = c =] =] o) s = 3 o
E  ©» 4 g 3 £9 % = £ 5 § & £ w g o & 9 £ 2 3 F
B o - £ o S 2 2 4] = S = o 1G] n < 3] >4
2 (@] o w (0]
1 Bana Bu ilim v Vv v Vv a4
irfani Veren
Ben Bir Guzel v v v v 4
2 Sevdim
Gonlim iginde
Benden v v v v 4
3 Sorulursa Agik
Olanlar
Bir Glizelin v v v v 4
4 Asiglyim
Erenler
5 Bir Yigit v v 2
Gurbete Dugsse
Coktan Beri v v v 3
6 Yollarini
Gozlerim
7 Durnam Gelir v v 2
Bizim Elden
Ela Gozlerini v v v 3
8 Sevdigim
Dilber
9 Ey Hamamci v v 2
Bu Hamami
Giz Senin v v v 3
10 B
Derdinden
Kara Kaslar v v v 3
11 Siyah Gozler
Bedir Uze
Seher Vakti v v v v 4
12
Kalkan Kervan
Siyah v v v 3
Pergcemini
13 Dokmiis
Yizine
14 Sepke’nin v v 2
Kavaklari
UluDaglar v v v v v 6
15 Gibi Kar Olan
Basim
16 Vardim Kirklar v v v v v v v 7
Kapisina
Yaban Gulu v v 2
17 misiin Sarp
Kayalarda
18 Yaz Aylari v v 2
Geldi Gegti
Total 17 3 0 6 7 2 1 1 6 4 3 1 1 2 2 0 3 0 1
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As seen in Table 3, 18 Turkish folk songs were analyzed. It has been determined that the value of “Love” is used in 17 folk
songs, value of “Patience” in 7 folk songs, value of “Integrity and Honesty” in 6 folk songs, value of “Assurance” in 6 songs, value
of “Respect” in 3 songs, value of “Mercy” in 2, “Compassion” in 1, and “Tolerance” in 1 song, “Responsibility” value in 4 folk songs,
“Modesty” value in 3 folk songs, “Forgiveness” value in 1 folk song, “Friendship” value in 1 folk song, “Courage” value in 2 ballads,
“Gratitude” value in 2 folk songs, “Altruism” value in 3 folk songs and the value of “Austerity” in 1 folk song in the examined folk
songs. In addition to these findings, there is no song that deals with the values of “Justice”, “Sobriety” and “Generosity”.

When Table 3 is examined, it is seen that the folk song with the most value is “Vardim Kirklar Kapisina” with 10 different value
themes. It has been found that 6 values are used in the folk song “Ulu Daglar Gibi Kar Olan Basim”, 4 values in the folk songs “Bana
Bu ilim irfani Veren”, “Ben Bir Giizel Sevdim Génliim icinde”, “Benden Sorulursa Asik Olanlar”, “Bir Giizelin Asigiyim Erenler and
“Seher Vakti Kalkan Kervan”, 3 values in the folk songs named “Coktan Beri Yollarini Gézlerim”, “Ela Gozlerini Sevdigim Dilber”,
“Giz Senin Derdinden”, “Kara Kaslar Siyah Gézler Bedir Uze” and “Siyah Percemini Dékmiis Yiiziine” and 2 values in the folk songs

” o u

named “Bir Yigit Gurbete Diigse”, “Durnam Gelir Bizim Elden”, “Ey Hamamci Bu Hamami”, “Sepke’nin Kavaklari”, “Yaban Gilu
miislin Sarp Kayalarda” and “Yaz Aylari Geldi Gegti”.

3.1. Sample Turkish Folk Songs for Value Themes

3.1.1. Love
Seher Vakti Kalkan Kervan
Seher vakti kalkan kervan
iniler de zarilanir
Bir giizele diisen géniil
Ciceklerden korulanir

In the quatrain above, the value of “love” towards human beings is engraved in the line “bir giizele diisen gondl”. Ashiks express
society's common values in their poems by connecting with everyday events. They unite the people on the common points of
humanity by talking about universal values such as love, brotherhood and humanity. Their advice is divisive, not judgmental, but
rather unifying (Cited by Ozdemir, 2016).

3.1.2. Respect
Vardim Kirklar Kapisina
Davut Sular canlar cani
Mevlana Mahmut hayrani
Pirimdir Veysel Karani

In the quatrain above, Davut Sulari stated that he regarded Veysel Karani as a sage and also admired Rumi and Seyit Mahmut,
and expressed his respect for them and used the value of “respect”.

3.1.3. Integrity-Honesty
Bir Giizelin Asigiyim Erenler
Pir Sultan Abdal’im gamzeler oktur
Hezeran sinemde yaralar ¢oktur
Benim senden ézge sevdigim yoktur
inanmazsan ol Allah’a sal beni

Pir Sultan Abdal, addressing the woman he loved in the last two lines of the quatrain, stated that he did not love other than
her, that if she did not believe in his love, she could refer himself to God, and that he was so true and honest in his love for her.
One of the criteria that determines one’s relationships with other people is integrity. In order to be useful to people and not to
mislead them, it is significant for the person to be honest in their deeds and avoid fraudulent ways in the form of a “good person”
profile. For this reason, it is seen that the ashiks refer to the concept of integrity to raise qualified people who are suitable for
cultural values (Ozdemir, 2016).

3.1.4. Patience
Benden Sorulursa Agsik Olanlar
Kisisel olanlar kdinat tanir

| Kastamonu Education Journal, 2023, Vol. 31, No. 1|



44
Darb-1 Ask olanlar cihan dolanir

Gahi berrak akar gdhi bulanir
Olgun mertebede kalan asiktir

In this quatrain, which belongs to Asik Davut Sulari, it is seen that those who suffer from love and can remain at a mature level
without compromising their stance, despite their life going on with uncertainties, express the value of “patience” while expressing
that they are true lovers. In one of the studies, Ozdemir (2016) explained the theme of patience in a stanza of Asik Ruhsati by
quoting Kaya (1999) as “he says that there are different types of people in society and accordingly different behaviors, so one has
to be patient with troubles”.

3.1.5. Mercy
Kiz Senin Derdinden Derbeder Oldum
Adir G6l Dagindan Gahmut Yaylaya
Hangi giin inersen ¢ektirme gaya
Hayrani der senin giil yiiziin maya
Ag¢ g6ziin asikin gér de sonra git

In the second line of this song, of which Davut Sulari is the source person and whose lyrics belong to Asik Hayrani, the
expression “Hangi glin inersen g¢ektirme gaya” expressed his request to the woman he loved not to make him suffer gaya, i.e.
trouble, and therefore to show “mercy”.

3.1.6. Compassion
Ulu Daglar Gibi Kar Olan Basim
Ulu daglar gibi kar olan basim
Gozlerimin yasi sel degil ya ne
Hep kalkip iniyor bu zayif diisiim
Beni tasa tutan el degil ya ne

In the quatrain above, it is understood that the lover is mentally weak due to the love he feels and receives constant criticism
from his surroundings for this situation and that he does not receive compassion from either his loved one or his surroundings.

3.1.7. Tolerance
Ben Bir Giizel Sevdim Génliim iginde
Ben bir giizel sevdim génliim iginde
Ayadi yok amma gézleri vardir
Dedim giizel nedir sendeki bu hal
Kiismesi yok amma nazlari vardir

In this quatrain of the folk song, whose lyrics belong to Davut Sulari, it is seen that in the line “ayagl yok amma gozleri vardir”,
he mentions that he loves a beautiful woman whose body integrity is not complete and emphasizes the value of “tolerance”.

3.1.8. Assurance
Siyah Per¢emini Dokmiis Yuziine
Yandirdin yaktin beni
Zalim aldattin beni
Ne dedim de darildin
Bir pula sattin beni

In the quatrain above, Davut Sulari stated that he trusted his loved one but that she had cheated on him, and that although he
did not make a statement that would upset or offend her, she had betrayed his trust with the phrase “bir pula sattin beni”, and
he embroidered the theme of “assurance” in these lines.

3.1.9. Responsibility
Yaban Guli musiin Sarp Kayalarda
Yaban giilii miisiin sarp kayalarda
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El degmeden solacadin belliydi
Ey vefasiz derde saldin basini
Tastan tasa vuracadin belliydi

In the last two lines of the quatrain above, it is seen that the value of "responsibility" is used in these lines, which are expressed
as causing trouble due to an unnecessary behavior, attitude, or action and later regretting it.

3.1.10. Modesty
Benden Sorulursa Asik Olanlar
Ben asik degilem yoksul ozanim
icimde dert kaynar biinyem kazanim
Bazi yalgin dadim bazi sazanim
Davut Sularinde kalan asiktir

In the above quatrain, it is seen that Davut Sulari is emphasizing the value of “modesty” by stating that he is not a master ashik
but only a poor bard.

3.1.11. Forgiveness
Vardim Kirklar Kapisina
Evvel Allah ahir Allah
Dénemem Estagfurullah
Bendeyem Allah eyvallah
imanim Amentiibillah

It is seen that the ashik believed in God in the quatrain above, that he could not return from his faith, and that he used the
value of “forgiveness” with the word “Estagfurullah”, which also means to ask God for forgiveness.

3.1.12. Friendship
Coktan Beri Yollarini Gozlerim
Coktan beri yollarini gézlerim
GOnliimiin ziyasi dost safa geldin
Su garip génliimiin bagi bostani
Ayva ile turung nar safa geldin

In the first two lines of the above quatrain, it is seen that the ashik uses the value of “friendship”.

3.1.13. Courage
Ey Hamamci Bu Hamama
Ey hamamci bu hamama giizellerden kim geldi
ince belli, dudu dilli, seker halli yar geldi
Al hangeri, ¢al sineme, gér sinemde neler var

In the quatrain above, it is seen that the expression “Al hangeri, ¢al sineme”, which is used to express the feelings in the heart,
emphasizes the value of “courage”.

3.1.14. Gratitude
Kiz Senin Derdinden Derbeder Oldum
Senin sevdan ile ¢ekerim aci
Hekim der ki sendedir dert ilaci
Bagban bir giil verse benim duaci
Kendi 6z bagindan der de sonra git

Since praying is an expression of gratitude, it is seen that the ashik has used the value of “gratitude” by stating that he will pray
for all those who do good for his own troubles in the phrase “bagban bir gll ver benim duaci” in the quatrain above.
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3.1.15. Altruism

Coktan Beri Yollarini Gozlerim
Yoksa karsimizda oturan misin
Serimi sevdaya yetiren misin
Adir yiiklerimi gétiiren misin
Katar maya ile yar safa geldin

Freedman et al. have defined altruism as the behavior of helping others without the expectation of reward in any way, and set
its limits by separating altruism from merely helping behavior with the expectation of benefit (Cited by Ersanli & Cabuker, 2015).
Based on this definition, in the lines “serimi sevdaya yetiren misin” and “agir yiklerimi gétiiren misin” in the quatrain above, it is
seen that the woman he loves has helped him to ease his troubles and emphasizes the value of "altruism”.

3.1.16. Austerity
Ulu Daglar Gibi Kar Olan Basim
Fasl-t muhabbeti bana yetiren
Ulu divan kurup hakka gétiiren
Ciimle miiskdil islerimi bitiren
Edep erkan ile yol degil ya ne

In the first line of the quatrain above, in the expression “bana yetiren”, it is seen that the ashik uses the value of “austerity” by
stating that the conversation phase is sufficient for him.

4. CONCLUSION AND RECOMMENDATIONS

According to the results obtained based on the findings of the research, the values of “love, respect, integrity-honesty, patience,
mercy, compassion, tolerance, assurance, responsibility, modesty, forgiveness, friendship, courage, gratitude, altruism and
austerity” are mentioned in at least one folk song, it has been determined that the values of “justice, sobriety and generosity”
are not mentioned in any of the folk songs. It was concluded that the value themes specified in the table were covered 61 times
in 18 Turkish folk songs with content analysis. As a result of another research on the subject, it has been determined that the
values of justice and restraint, which are not covered in the folk songs whose source person is Agik Davut Sulari, are used in
different folk songs whose lyrics and music belong to him and which are registered in the TRT repertoire. Recommendations that
can be submitted in light of these results are;

e  Effective use of Turkish Folk Music examples in values education,

e Examining the works of ashiks who have interpreted the feelings and thoughts of the people and bringing them into the
literature by revealing the values they cover,

e  Giving seminars to today's folk poets within the scope of values education and ensuring that they cover value themes
more intensively and consciously in the works they will produce,

e More scientific meetings on the tradition of minstrelsy and values education.
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Abstract

Purpose: Emergency distance learning that started in the middle of 2019-2020 education year caused a lot of uncertainties and
even chaos in many education settings around the world. However, conditions were different when the 2020-2021 education
year started fully online. This descriptive inquiry aims to explore the views, perceptions, and experiences of learners and
instructors, who started fully online distance education in the preparatory class of a School of Foreign Languages at a state
university and compare and contrast these experiences with the emergency distance education they had in the previous term.

Design/Methodology/Approach: The participants of the study included 247 students and 27 instructors who were administered
open-ended questions as the data collection tool. Hence, the study utilized qualitative data collection and analysis methods.

Findings: The results provided insights about the participants’ experiences from various aspects and showed that both parties
were conscious of the benefits and challenges of the online courses.

Highlights: Different from emergency remote learning, online classes in 2020-2021 academic year were seemingly organized
with better planning, which also contributed to instructors’ and students’ adaptation.

6z

Calismanin amaci: 2019-2020 egitim 6gretim yilinin ortasinda baslayan acil uzaktan 6gretim, diinyada ¢ogu egitim ortaminda
birgok belirsizlige ve hatta kaosa sebep olmustur. Ancak 2020-2021 egitim 6gretim yili tamamen online egitime basladiginda
kosullar farkhydi. Bu betimsel galismanin amaci, bir devlet Universitesinin Yabanci Diller Yiksekokulunda egitime online

baglayan 6grencilerin ve 6gretim elemanlarinin gérislerini, algilarini ve deneyimlerini incelemek ve bu deneyimlerini bir 6nceki
donemdeki acil uzaktan egitim ile karsilagtirmaktir.

Materyal ve Yontem: Galismanin katilimcilarini 247 6grenci ve 27 6gretim elemani olusturmustur ve veriler katilimcilara
y6neltilen agik uglu sorular araciligiyla toplanmistir. Dolayisiyla alismada nitel veri toplama ve analiz yontemleri kullanmistir.

Bulgular: Cahismanin bulgulari, katiimcilarin deneyimlerine gesitli agilardan 1sik tutmus olup her iki katihmci grubunun da online
derslerin faydalarinin ve zorluklarinin farkinda olduklarini géstermistir.

Onemli Vurgular: Acil uzaktan egitimden farkl olarak, 2020-2021 akademik yilinda online egitimin daha iyi bir planlama ile
yapildigi gorilmis ve bu durumun 6grencilerin ve 6gretim elemanlarinin uyum saglamalarina katkida bulundugu saptanmistir.

1 Preliminary findings of the instructors’ views were presented at International Conference: Teaching Foreign Languages during Pandemics, organized by Bartin

University on 19-20 June, 2021
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INTRODUCTION

Throughout the history, technology and foreign language learning and teaching practices have gone hand in hand. Access to
authentic materials and the importance of the exposure to the target language through various sources have made the use of
technologies an essential part of foreign language education. While technology could be utilized as supplementary to face-to-face
instruction through blended learning (Thronbury, 2006), instruction could also be provided fully online in cases when students
and teachers are in separate environments (Keegan, 1996).

Distance education can be implemented as synchronous and asynchronous; while the former is associated with the separation
of the instructor and learners in terms of place, the latter is associated with the separation of instructors and learners in terms of
both time and place; asynchronous instruction enables users to adjust time and pace in line with their own needs (Clark, 2020;
Lew & Nordquist, 2016). In addition to these, hybrid methods enable using both forms in tandem; namely, partly synchronous
and partly asynchronous forms of delivery can be adjusted according to teaching and learning purposes (Karaaslan, Kilic, Guven-
Yalcin & Gullu, 2018). Blended learning also enables to combine traditional classroom training with e-learning activities, and it is
considered to help students to access knowledge at their own pace and location (Singh, 2003).

Although the notion of distance education has been in the agenda of researchers for a long time (Keegan, 1990; Sweet, 1989;
Willis, 1993), the extraordinary circumstances caused by the pandemic has made it compulsory worldwide, and Turkey is no
different. In April 2020, when the World Health Organization announced the case as pandemic, educational institutions
encountered a big uncertainty. All on-going activities needed to be turned to a long-term solution without face-to-face interaction.
Hence, education practices at various levels were moved to online platforms in most institutions. This temporary shift of alternate
delivery mode caused by a crisis is referred as Emergency Remote Teaching (ERT).

Under the extraordinary circumstances the world was in, changing only the learning platform and maintaining learning
activities using innovative methods could be considered something positive (Karatas and Tuncer, 2020). Besides, flexibility of the
learning practices in terms of time and place is also perceived an advantage (Biasutti, Frate, and Concina, 2019). However, the
shift was so sudden and it has brought serious challenges. As stated by Hodges et al. (2020), “the speed with which this move to
online instruction is expected to happen is unprecedented and staggering” (p.2).

Previous studies showed that when they were asked whether online teaching or face-to-face teaching was effective, both
instructors and students reported to benefit less from online teaching and learning due to factors including but not limited to
technical problems, lack of necessary equipment, and lack of concentration (ispinar-Akgayoglu & Dislen-Daggél, 2021). This result
is somewhat expected because of the careful design process that was absent in the emergency shift. Effective online learning
results from careful instructional design and planning as well as the use of a systematic model for design and development (Branch
and Dousay, 2015). The hurried move made many instructors and students think that online learning was only a weak option.

There were still some uncertain issues when the new education year began in September, 2020; whether having face-to-face
education or hybrid models or going fully online affected all the planning options in the education institutions around the world.
Specific to the School of Foreign Languages, clearer rules and a more organized framework needed to be provided, which required
taking issues recommended by Means, Bakia, and Murphy (2014) into consideration. In their book entitled Learning Online: What
Research Tells Us about Whether, When, and How, Means et al. (2014) mentioned nine dimensions in the design and decision-
making processes in online education, which included: 1) modality, 2) pacing, 3) student-instructor ratio, 4) pedagogy, 5) instructor
role online, 6) student role online, 7) online communication synchrony, 8) role of online assessments, and 9) source of feedback.

Emergency online learning did not make it possible to take actions in line with these details. Establishing a system that supports
distance learning took time to identify and build. Hodes et al. (2020) states that it takes six to nine months to plan, prepare, and
develop time for a fully online university course. Lacking this background, the emergency remote teaching process ended with
everyone doing the best they can but questioning the effectiveness and resisting its challenges.

The rapid approach to delivering courses online due to the extraordinary conditions should not be mistaken for long-term
solutions; it was a temporary solution to an immediate problem (Hodges et al., 2020). Its effectiveness was initially assessed by
comparing it face-to-face version. However, such comparison provides no real value because as suggested by Surry and Ensminger
(2001), any medium is merely a way to deliver information; different media and the way people learn with different media should
be understood well; and there are too many variables associated with the validity of the results of any comparison. The world is
still affected by the circumstances caused by the pandemic. However, the new year started with new, more carefully designed
decisions. The response of learners and instructors to the changes with the changing variables is a topic worth exploring and is
believed to fill a gap in the literature. Therefore, the purpose of this study is to identify the views, perceptions, and experiences
of learners and instructors who started educations fully online in the School of Foreign Languages of a state university and compare
and contrast these experiences with the emergency distance education they had in the previous term.
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METHOD/MATERIALS

Research Design and Participants

This study utilized a phenomenological study design, which is qualitative in nature. Qualitative research is a systematic and
subjective approach to explore daily life experiences and give them meaning (Burns and Grove, 2009) and discover the
complexities of the situation through a holistic framework (Holloway and Wheeler, 2002). In this study, students’ and instructors’
experiences in a unique period when all the respondents in this study went through fully online education. Reality is subjective
and perceived differently by individuals (Creswell, 2007). Phenomenological study design plays a crucial role in collecting rich and
in-depth data to understand the phenomenon under study and enables to examine how people make sense of their life
experiences and allows the nuanced explication of participants’ experiences (Smith, Flowers, & Larkin, 2009).

This descriptive inquiry utilized a qualitative research design. The study included English language instructors (n=27) and prep
school students (n=247) who were enrolled in the preparatory program of a School of Foreign Languages at a state university.
Purposive Sampling method was utilized for the selection of the study group. Since the aim of the study was to elicit views of both
instructors and students about distance education in language learning and teaching process, only the prep school instructors and
students were included in the study.

Data Collection Instruments

The qualitative data were gathered through open-ended questions administrated to both instructors and students. The
instructors were asked six open-ended questions, which included 1. What kind of difficulties have you experienced in online
classroom teaching this semester? 2. Compared to last semester, what kind of strong points of online classrooms can you identify
for this semester? 3. What skills do you think the students developed best during online distance teaching this semester? 4. What
skills do you think the students developed least during online distance teaching this semester? 5. Compared to last semester, what
differences have you observed in student attitudes and behaviors towards distance learning? 6. What factors had effects on the
changes in students' attitudes towards distance education, if any?

The participating students were also asked six open-ended questions, which included 1. Considering your experience of being
a prep student this year, what kind of advantages do you think the distance education has 2. Considering your experience of being
a prep student this year, what kind of disadvantages do you think the distance education has? 3. How do you solve the problems
that you encounter in distance education? 4. If you had any chance to choose, would you prefer traditional classes or online
learning classes? Why? 5. Considering your experience of being a prep student this year, in which areas do you think you improved
most? 6. What are your suggestions or the things that you would like to state about your experience of distance education this
year?

Data Analysis

The gathered data were analyzed qualitatively and subjected to content analysis. The present study applied conventional
content analysis in which the coding categories were directly developed from the text data (Hsieh & Shannon, 2005). The themes
and their frequencies driven from the data were presented in tables. All answers of the all participants were included into the
content analysis process.

FINDINGS

The findings of the study are presented in two parts: findings of the instructors’ views and findings of the students’ views.

Findings of the Instructors’ Views

The instructors were posed six open-ended questions, and findings concerning their responses to those questions are given in
tables below. Table 1 is about the instructors’ views on the difficulties experienced in online classroom teaching and the strong
points of online teaching as compared to emergency distance learning abruptly transferred into at the beginning of COVID-19
pandemic

Table 1. Difficulties and strong points of online classroom teaching

Difficulties Experienced in Online Teaching Strong Points of Online Teaching

Themes f Themes f
Technical problems 8 Using a different, more interactive platform 13
Students’ refusing to have camera on during the lesson 7 More interaction 9
Lack of participation 6 Using a different platform for assignments 7
Difficulties in motivating the students 6 Increased readiness for online classrooms 6
Time constraints 5 Higher participation rates 5
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Difficulties Experienced in Online Teaching Strong Points of Online Teaching

Low attendance levels 5 Higher attendance rates 4
Students’ lack of necessary equipment 4 Increased motivation

Assessment 4 Z(z;iisetr:lcjeczured and clearly set teaching and learning )
Lack of interaction 3 More smooth implementations 2
Difficulties in monitoring students’ learning 2 Better assessment of teaching and learning 2
Workload 2

Distractors (kids, knocking doors, etc.) 2

The instructors expressed their views regarding the difficulties experienced by teachers in the online classroom teaching during
the first semester of the new education year that started to be implemented fully online. Technical problems (f=8) was the top-
indicated factor. Other most frequently mentioned items included students’ refusing to have camera on during the lesson (f=7),
lack of participation (f=6), time constraints (f=5), low attendance levels (f=5), students’ lack of necessary equipment (f=4),
difficulties in motivating the students (f=4), difficulties in getting to know students, and assessment (f=4).

The teachers were also asked to compare their teaching experience in the new semester with their emergency teaching
experience last semester. As the new year started with new decisions, the instructors’ responses to this question reflected the
effects of these decisions. The biggest change was found to be the change in the teaching platform. Being more familiar with
online teaching in the new semester, instructors observed more interaction (f=9) and higher participation (f=5) and attendance
(f=4) rates. From the affective perspective, increased motivation (f=3) and increased readiness (f=3) were among the strong points
of online teaching cited by the instructors. From the instructional aspect, instructors reportedly conducted their classes in a more
clear and structured way (f=2) and made a better assessment of teaching and learning process (f=2).

As far as the students’ skills developed through online learning are concerned, instructors’ views ranged from language skills
to study skills as shown in Figure 1 below.
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Figure 1. Instructors’ Views about skills the students developed best

The instructors were asked what skills they thought their students improved most during the education in the pandemic
process. The instructors thought that the students developed mostly autonomy (f=8), listening (f=8), time management (f=7), and
writing (f=6) skills. Although the findings showed that the students improved their language skills (writing, speaking, and reading
respectively), the answers also indicated improvements beyond language skills. Other responses included computer skills (f=4),
research skills (f=2), presentations skills (f=2), organizational skills (f=2), and self-study skills (f=2).

In addition to skills developed best in online education, participating instructors were asked about the skills the students
improved least during online distance teaching. Their responses are displayed in Figure 2.
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Figure 2. Skills the students developed least during online distance teaching this semester

Apart from the language skills such as speaking (f=9), listening (f=2), reading (f=2) and writing (f=2), the instructors’ responses
centred on the skills that implied interaction and cooperation such as communicative skills (f=3), collaboration (f=2), interpersonal
skills (f=2), and discussion skills (f=2).

The instructors were also asked about probable differences in students’ attitudes and behaviours towards distance learning
compared to last semester as well as the perceived factors behind these changes. The results are presented in Table 2.

Table 2. Changes in student attitudes and the perceived factors behind these changes

Differences in student attitudes Factors on the changes in students’ attitudes

Themes f Themes f
More adaptation 17  Getting used to the new conditions 23
Higher motivation to learn 12 More technical and mental readiness

Higher participation rates 10 Teachers’ attitudes and behaviors

New assessment criteria Assessment criteria and obligatory attendance

Less confusion about what to do The new, more interactive platform

(SO

Students’ higher responsibility about their own learning Students’ being technically prepared

Completion of the assignments regularly

NN W &>

Less plagiarism

Participating instructors in this study had two distance learning experiences. While they began to teach online in the middle
of the education year in the first year (2019-2020), they started fully online at the beginning of the following education year (2020-
2021). When the instructors were asked about the differences they observed in student attitudes and behaviours towards distance
learning between these two experiences, they stated that the students were more adapted (prepared) this year (f=17); they were
more motivated to learn (f=12); they had higher participation rates (f=10); new assessment criteria helped students to form better
attitudes (f=4); they seemed to take more responsibility of their own learning (f=3), and they seemed to fight with the reality of
distance education less (f=2). Some teachers also mentioned factors such as less confusion (f=2), doing assighments more regularly
(f=2), less plagiarism (f=2), and the role of the new platform (f=2). The instructors remarked their opinions about the possible
factors that influenced changes in students’ stance towards distance learning.

Getting acquainted with online learning was the most frequently cited factor that caused shifts in students’ attitudes (f=23).
In addition, the instructors’ being technically and mentally ready and more organized (f=8), their attitudes (f=4), increased
experience in distance education (f=4), making attendance obligatory (f=4) and more interactive platform (f=3) were listed as
other factors leading changes in students’ attitudes.

Findings of the Students’ Views

The students were also posed six open-ended questions. Table 3 presents participating students’ views on the advantages and
the disadvantages of distance education in language learning.
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Table 3. Advantages and Disadvantages of Distance Education in Language Learning

Advantages Disadvantages

Themes f Themes f
No advantages 65  Technical problems 64
More chances to study individually 40  Not finding courses beneficial 56
Studying more comfortably at home 39  Lack of speaking practice 47
More time-saving 23 Lack of communication/socialising 34
Instant access to resources online 16  Lack of interaction 23
Having less expenses 10  Concentration problem 17
More healthy these days Lack of classroom atmosphere 15
Less anxiety Fewer class hours 12

Easier attendance to the classes Distance education itself

Easy access to the course recordings Physical and psychological distance from school

Teacher support Limited activities

Efficiency Lack of participation

Better use of technology Physical problems such as headache and tiredness

Online assignments Abundance of assignments

No problem of transportation/ accommodation Lack of motivation

No problem of being late Lack of self-confidence

More self-regulation Improving slowly

NfwWwWlw| (Dl |N|O|O|[|WL|LO

Increased concentration on class Lack of attendance

Adaptation problem

Distractors

Feeling uneasy in front of camera

Feeling as if listening to radio

Disregarding the course

RININfWWIW(W APl |ULW|LO|[WOL|O

Lack of university’s readiness

When the students were asked about the advantages of the distance education in language learning, a great majority was
found to think that distance education had no advantages (f=65). Those who found it advantageous stated its benefits from
different perspectives that were not limited to language learning. The students cited more chances to study individually during
online learning process most frequently (f=40), which was followed by studying more comfortably at home (f=39). Having more
time (f=23), accessing online resources during the course instantly (f=16), having less expenses at home (f=10), staying healthy at
home (f=9), being less anxious (f=9), attending classes easily (f=8), and being able to listen to the course recordings later (f=8)
were the frequently cited advantages of online learning. The students also remarked that distance education allowed them to use
technology better (f=5) and regulate their own learning process (f=3). Their responses concerning the disadvantages are displayed
in the following table.

When the students were asked about the disadvantages of distance education in language learning, although some students
remarked no disadvantages (f=13), most of the students gave various responses regarding the issue. For example, majority of the
students complained about the technical problems (f=64) and many students did not find online classes beneficial (f=56).
Concerning the language skills, the students believed that online learning led to lack of speaking practice (f=47), causing difficulties
in listening-speaking skills and pronunciation. Another significant problem was cited as lack of communication/socializing (f=34)
and lack of interaction (f=23). Difficulties in concentration (f=17), lack of classroom atmosphere (f=15), fewer class hours (f=12)
and limited activities in class (f=9), physical and psychological distance from school (f=9), physical problems (f=6), lack of
motivation (f=5) and self-confidence (f=4), slow improvement (f=4) and distractors (f=3) were the other disadvantages indicated
by the students. Although cited once, lack of institution’s readiness for distance education stood out as a noteworthy drawback.
In addition to the problems, students also stated their own solutions they found against the problems experienced in online
learning.
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Table 4. Students’ solutions to the problems experienced in distance education

Themes f

Consulting the teacher 57
Consulting peers 49
Benefitting from internet 18
Using different tools such as phone, notebook 17
Consulting others who have more knowledge 12

Consulting family members 5
Using extra sources 5
Studying/ doing in-class activities at home/ Making preparations beforehand 5
Buying the required tools 3
2
2
2

Watching the recordings
Getting tuition
Organizing the learning environment

Some students were found to have no problems in distance education (f=18) while some of them experienced nothing except
for technical problems (f=22). In face of the problems students experienced in online learning, they seemed to prefer consulting
the teacher (f=57) and peers (f=49). Seeking such help from people was followed by seeking help from the internet (f=18). In case
of technical problems, they appeared to incline to use different tools such cell phones or notebook (f=12). When it comes to study
skills, the students were found to use extra sources (f=5) and make more effort (f=5), including application of in-class activities at
home and making preparations beforehand. Watching the course recordings (f=2) and environment structuring (f=2) were also
cited among students’ problem-solving skills.

Table 5. What would you prefer if you had any chance to choose?

Traditional class (173)

Online learning class (57)

Hybrid (3)

More beneficial (57)

More communication (23)

More speaking practice (17)
Classroom atmosphere (11)

No technical problems (8)

More fun and candid (7)

More concentration (6)

More active learning (5)

More motivation (3)

More disciplined (3)

Too much homework in online (2)
Less problematic (2)
Psychologically and physically better (2)
Easy and fast problem solving (1)
More attendance (1)

More self-confidence (1)

Peer support (1)

Less inequality of opportunity (1)

Health reasons (15)

More comfortable (5)

More time to study (4)

Lack of waste of time (4)
Beneficial (5)

More practical (4)

Less anxiety (3)

No transportation problem (2)
Free of possible problems at school
atmosphere (2)

Easy Access to classes (2)

Fast Access to information (2)
Learning-centred (1)

Better use of technology (1)
Environment structuring (1)
Being more active in class (1)
One-to-one communication (1)
Better for working students (1)

For applied activities (1)
Appropriate for the conditions of the era (1)
Better for working students (1)

The findings of the students’ preference for traditional or online classes showed that more than half of the students had

tendency towards traditional classroom (f=173). Participating students found traditional classroom more beneficial (f=57) and
believed that it promoted more communication (f=23) and more speaking practice (f=17). Additionally, the students were found
to experience the classroom atmosphere more in traditional learning environment (f=11). Traditional classroom was also regarded
to boost fun (f=7), concentration (f=6), active learning (f=5) and motivation (f=3). Lack of technical problems (f=8) was also a factor
that attracted students to the traditional classrooms more. Those who preferred online learning (f=57) cited health reasons most
frequently (f=15). Comfortable (f=5), time-saving (f=8), practical (f=4) and secure (f=2) side of online learning was also specified
by the students. Easy access to classes (f=2) and information online (f=2) were among the tendencies for distance education. Few
students proposed the application of hybrid learning environment, mix of both traditional and online classes.

Participating students were asked what improvements they perceived in their learning. The results are shown in Figure 3.
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Figure 3. Improvements in English as Perceived by Students

Most students thought that they improved their speaking skills (f=91), and almost half of the students thought that they
improved their writing skills (f=52). A group of students noticed improvements in their grammar and reading skills (f=36 each),
and another group of students (f=29) believed that they improved in all skills. Despite their perceived improvement in English
through online learning, the students had some suggestions for more improvements in distance education.

Table 6. Students’ suggestions for improvement

Themes f
Going back to face-to-face education 55
No suggestions 34
Less assignments 18
Going on online education 16
More speaking practice out of lessons 14
More interactions with teachers and administrators 11
Increased lesson hours 7
Lower passing grade 6
More activities to increase motivation 5
Hybrid education 5

Less equipment and connection problems 5

When the students were asked whether they had any suggestions for improvement, while 34 students had no suggestions
(f=34), around half (f=55) stated that they wanted to have face-to-face education, but several students stated that they wanted
to go on online education (f=16). While some students thought that too much homework is assigned (f=18), another group stated
that SFL provided good learning opportunities (f=15). However, the need for more interaction with teachers and administrators
were also indicated as they wanted to have more speaking practice out of lessons (f=14) and interact with teachers and students
more

DISCUSSION

Covid-19 Pandemic caused a lot of educational institutions including universities to move into online learning abruptly in 2019-
2020 academic year spring semester; however, the rapid spread of the pandemic prevented universities from conducting the
classes face-to-face in the 2020-2021 academic year as well. Therefore, both students and instructors were more aware of the
synchronous online learning this year in comparison to the emergency distance education where they found themselves without
any preparation in the previous year. Considering this issue, the present study explored the views and experiences of the students
and instructors on synchronous online education within the frame of foreign language learning and teaching. Twenty-seven English
language instructors and 247 prep-school students participated in the study and remarked their perceptions of online language
education in various respects.

The instructors’ views focused on difficulties experienced in online language teaching, strong points of online teaching
compared to emergency distance education, the skills students improved best and least, probable differences in students’
attitudes towards online learning compared to last semester, and the perceived factors causing those differences. According to
the participant instructors, the greatest difficulties in online teaching were technical problems and students’ refusal to keep their
cameras on during the lesson. Other studies in the literature (Gok, 2015; Kog, 2020; Perveen, 2016) also identified technical
problems as one of the challenges of distance learning. Therefore, while preparing a lesson plan for online classes, a room could
be spared for such possible technical issues which cannot be controlled by instructors or students. Regarding the camera issue,
Gherhes, Simon and Para (2021) highlighted the instructors’ complaint about students’ discomfort with keeping their cameras on,
and found the anxiety, shyness, privacy issues and physical location as the main reasons. In this regard, instructors could address
students’ concerns more and understand their refusal while at the same time encouraging their interaction more by offering
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alternatives. This learner-centered approach could also be useful for lacks of motivation and interaction that the instructors
viewed as other challenges of synchronous online learning because in another study (Ke & Kwak, 2013), as critical constructs of
learner centeredness, active learning and learner autonomy predicted students’ perceived satisfaction with online courses at a
statistically significant level. Assessment presented itself as a factor causing difficulty as well.

Use of more interactive platforms such as Google Meet and Google Classroom was regarded as the strong points of this year
in online education. Higher interaction, participation and attendance compared to last year were also reported to be positive
sides. One of the significant positive changes was found to be increased readiness for online learning this year. Educators should
pay attention to such kind of a change because, as Engin (2017) claims, readiness leads to changes in learners’ behavior and it is
important for a student to have online readiness to be able to benefit from online learning settings. Thus, readiness is a key factor
(Cabi & Kalelioglu, 2019) and it could even increase students’ satisfaction of online learning (Topal, 2016). Since the second year
in distance education during Covid-19 pandemic was more planned by the institutions, students could get adapted to the e-
learning process better, and this finding turned out to be a positive change.

As for the skills the students developed best through the eyes of instructors, extra lingual skills presented themselves as
autonomy and time management. As a matter of fact, autonomy occupies a more significant place in distance education (Fotiadou,
Angelaki & Mavroidis, 2017) and the nature of online learning setting requires autonomy (Cullen &Harris, 2018). Similar to the
present study, Baru, Tenggara and Mataram (2020) found greater autonomy through the use of online learning media in EFL
setting. Language skills, on the other hand, included listening and writing. However, possibly due to the nature of the online
learning, skills such as speaking, communication and collaboration were reported to be developed least.

When compared to emergency remote learning last year, the instructors observed some changes in students’ attitudes
towards distance education this semester such as increased adaptation and experience with online learning and higher motivation.
This also contributed to an increase in participation and a decrease in confusion. Another significant positive change in students
was higher responsibility they took for their own learning. According to instructors, increased familiarity with online learning, and
mental and technical readiness for the process were the possible factors that led to these changes.

When it comes to students’ views, they centered on the advantages and disadvantages of online learning, possible solutions
for the challenges, preferences between traditional or online classroom, their perceived improvement in English through distance
education, and suggestions for possible steps to take to make online learning more efficient. Within the frame of advantages, a
great majority of the students found no positive sides in online learning. In another study conducted with 762 participants,
disadvantages outnumbered the advantages, as well (Coman, Tiru, Mesesan-Schmitz, Stanciu & Bularca, 2020). However, more
chances to study individually and comfortably at home, time management, instant access to online resources and less financial
problems were the most frequently cited advantages of online learning. Easier attendance to the classes and access to the course
recordings were also noted as positive sides. As a matter of fact, flexibility proved to be one of the key benefits of online learning
(Buselic, 2016; de Oliveira, Penedo & Pereira, 2018; Young, 2006). Despite low frequency, better use of technology and more self-
regulation were among the significant points of online learning. As for the disadvantages, technical problems were found to be
the greatest drawback of the distance education as indicated in the instructors’ responses. Likewise, a number of students did not
find the courses beneficial as suggested by other studies (Elshami, Taha, MAbuzaid, Saravanan, Al Kawas & Abdalla, 2021; Ullah,
Asraf, Asraf & Ahmed, 2021). From a communicative aspect, students were not pleased with the lacks of speaking practice,
communication/socializing and interaction. Similarly, EFL learners were found to have lower motivation levels owing to lack of
social interaction in online learning (Mese & Sevilen, 2021). Physical and psychological distance was also a problem for the
students. The study conducted by Park and Bonk (2007) also identified the students’ need for the sense of community and social
presence in online learning. According to Trespalacios and Uribe-Florez (2020), multimodal and scaffolding activities could be a
tool for sense of community, which could even impact success and retention of students in distance education. Inclusion of social
media tools such as Facebook, twitting and blogging (Young & Bruce, 2011) and games, online discussions and peer teaching
(Shackelford & Maxwell, 2012) into the curriculum could further enhance social presence and sense of community. Although
activities planned for lessons mainly focus on academic success of students, social needs of students should not be disregarded in
online learning setting. Thus, an online class based on Vygotsky’s (1978) social constructivism, which highlights active involvement
and interaction, could help educators to build an isolation-free learning atmosphere. Similarly, difficulties in concentration, lack
of classroom atmosphere, fewer class hours and limited activities were cited as negative sides of online learning. Though not cited
frequently, distractors were also among the class-related problems. In affective respect, lacks of motivation and self-confidence
and sense of uneasiness in front of camera caused students to feel negative about online learning, which was also remarked by
the instructors.

Despite the challenges of online learning, students seemed to cope with the problems they experienced, and the most
frequently used solution was found to be consulting the instructors and the peers. The students seemingly benefitted from
internet and extra sources.

Given all the benefits and drawbacks of distance learning, a great majority of students reportedly preferred traditional
classrooms since they found it more effective. Likewise, another inquiry by Alawamleh, Al-Twait and Al-Saht (2020) indicated that
students preferred face-to-face classrooms due to lacks of motivation and comprehension, decrease in communication and sense
of isolation in online setting during COVID-19 pandemic. However, the present study also revealed that health conditions were
the greatest reason for those who were in favor of online learning. Although online learning could help students to save their
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health, they do not find it as efficient as conventional classes (Yuzulia, 2021). Minority of the students recommended the use of
hybrid learning for applied activities and for the students who needed to both work and attend school.

As to the linguistic improvements, students observed a progress in all language skills; nonetheless, they perceived an
improvement in productive skills as speaking and writing. Although instructors observed students’ speaking as the least developed
skill, students viewed their speaking improved in online learning. This implies that criteria for progress in both parties’ minds are
not same, and the students’ self-evaluation and the teachers’ evaluation of the students may yield different results and thus lead
to different expectations. Moreover, students may not be aware of self-assessment strategies because the findings of the study
by Thawabieh (2017) emphasized that students, if not provided with feedback on self-assessment, could tend to evaluate their
performance higher than their teacher.

Considering various aspects of online education, students suggested going back to face-to-face classrooms to make the

learning process more fruitful. However, it should be noted that when implemented well with experience and appropriate study
skills, distance learning could be quite useful for students, instructors, and institutions.

CONCLUSION AND RECOMMENDATIONS

Considering the students’ and instructors’ views and experiences, the present study attempted to get insight into the online
learning in English courses at the tertiary level in the second year of the COVID-19 pandemic. Both parties were conscious of the
benefits and challenges of the online courses. Different from emergency remote learning, online classes in the 2020-2021
academic year were seemingly organized with better planning, which also contributed to instructors’ and students’ adaptation.
Given the perceptions of the instructors and students regarding the online learning experience, the study has some
recommendations. Firstly, the readiness issue should not be neglected by the educators and policy makers since it could
profoundly affect the learning process itself. It may represent the key step in rendering the process more meaningful and
purposeful. Second, challenges should be identified clearly and possible precautions should be taken considering the context and
circumstances. Meanwhile, the instructors should address the students’ concerns, and the institutions could organize an
orientation program or training for instructors and students to lessen the uncertainties. Different online programs or tools could
be offered to make learning more active and interactive. Last but not least, viewing this extraordinary condition as an opportunity,
instructors should encourage students to gain autonomy and lifelong learning skills.

LIMITATIONS

The present study included only qualitative data collected from a single institution; therefore, it could be supported by a
quantitative data collection tool. Additionally, the number of the participant instructors could be increased to elicit a more general
picture of their views
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Abstract

Purpose: This study aims to examine pre-service preschool teachers’ music education self-efficacy levels in terms of their
gender and grades.

Design: The research has been designed as descriptive research based on the survey model. The data collection tool includes
the 'Music Education Self-Efficacy Scale for Preschool Teacher Candidates' developed by Yildiz (2017). The study group includes
221 pre-service preschool teachers.

Findings: Research indicates that pre-service preschool teachers' music education self-efficacy is at a 'good level.' Considering
grades, it is found that as the grade level increases, there is an increase in the self-efficacy beliefs of pre-service preschool
teachers related to music education. The lowest music education self-efficacy levels belong to freshman pre-service preschool
teachers, and the highest music education self-efficacy levels belong to senior pre-service preschool teachers. However, it is
found that the music education self-efficacy levels do not significantly differ according to gender.

Highlights: 1t draws attention to a significant increase in the music education self-efficacy belief levels of the 3rd and 4th
grade pre-service preschool teachers who took 'Early Childhood Music Education' as a compulsory course in the 2nd year of
undergraduate education.

6z
Bu arastirmada okul 6ncesi 6gretmen adaylarinin mizik egitimine yonelik 6z yeterlik inang dlzeylerinin sinif ve cinsiyet
degiskenleri agisindan incelenmesi amaglanmistir.

Arastirma tarama modeli temel alinarak hazirlanmis betimsel bir arastirma olarak desenlenmistir. Arastirmanin galisma
grubunu 221 okul 6ncesi 6gretmen adayi olusturmustur. Veri toplama araci olarak Yildiz (2017) tarafindan gelistirilen ‘Okul
Oncesi Ogretmen Adaylarinin Miizik Egitimi Oz-Yeterlik inanci Olgegi’ kullanilmistir.

Arastirma bulgulari okul 6ncesi 6gretmen adaylarinin muzik egitimi 6z yeterlik inang diizeylerinin ‘iyi dizeyde’ oldugunu ortaya
koymustur. Sinif degiskenine gore; sinif duizeyi ylkseldikge muzik egitimine iliskin 6z-yeterlik inang diizeylerinin de yikseldigi,
en dusuk muzik egitimi 6z-yeterlik inang duizeyi puanlarinin birinci sinifta 6grenim gérmekte olan okul 6ncesi 6gretmen
adaylarina, en yuksek muzik egitimi 6z-yeterlik inang diizeyi puanlarinin ise dérdinci sinifta 6grenim gérmekte olan okul 6ncesi
6gretmen adaylarina ait oldugu tespit edilmistir. Bununla birlikte muzik egitimi 6z yeterlik inang diizeylerinin cinsiyet
degiskenine gore anlamli bir farklihk géstermedigi tespit edilmistir.

Onemli vurgular: Lisans egitiminin ikinci senesinde zorunlu ders olarak ‘Erken Cocuklukta Miizik Egitimi’ alan 3. ve 4. sinif okul
oncesi 6gretmen adaylarinin muzik egitimi 6z yeterlik inang diizeylerinde ortaya gikan anlamli artis dikkat gekmektedir.
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INTRODUCTION

Self-efficacy is one of the basic concepts that Albert Bandura -the developer of social cognitive theory- thought practical on
behavior. While Bandura (1986) defines self-efficacy as “the individual's judgment about his/her capacity to organize and
successfully perform the necessary activities to show a certain performance” (as cited in Senemoglu, 2005, p. 216,230), Senemoglu
makes a definition of self-efficacy as “to what degree an individual can overcome difficult situations that s/he may face in the
future.” She describes it as “one’s judgment and belief about himself/herself that s/he can be successful.” According to Senemoglu,
self-efficacy is not a function of an individual's skills but a product and result of his/her judgments about what s/he can do with
his/her skills (Senemoglu, 2005, p. 230,231). According to Bandura (1980), four essential sources affect individuals' self-efficacy
judgments. These resources include (1) the information that the individual has obtained as a result of successful or unsuccessful
activities that he has done directly, (2) the successful or unsuccessful activities of other people who are similar to himself/herself,
and the 'indirect experiences' of the individual, which can be explained as the judgment of whether s/he can achieve the same
activities himself. (3) 'Verbal persuasion,' which can be explained as advice, advice, and incentives that an individual has received
regarding whether he or she can succeed or fail to succeed. (4) Psychological state. Individuals with a high perceived self-efficacy
level are less afraid of trying anything and are more insistent on trying more to overcome any task (Cited by Senemoglu, 2005,
231).

Self-efficacy motivates teachers for their work and supports them in developing self-confidence in their professional lives. A
high self-efficacy belief is also fundamental for teachers to create an effective learning environment (Oztutgan, 2018, p. 576).
Teachers' self-efficacy beliefs towards fulfilling their duties are related to their classroom management skills, the methods they
prefer and students’ effort levels to be successful (Kurt, 2012, p. 202). Teacher self-efficacy belief can be defined as teachers' inner
beliefs about how well they can do the activities, and they can produce solutions for possible problems they may encounter in
their education processes (Kagar & Beycioglu, 2017, p. 1755). According to Duy (2014), teachers with a high perception of self-
efficacy work hard even if there are students who resist learning. Teachers with high self-efficacy are committed to teaching.
Teachers with high self-efficacy perceptions have confidence in themselves and their students (cited by Kagar & Beycioglu, 2017,
p. 1755).

All development areas' skills and personality roots are laid in the preschool period (Ugal, 2003, p. 14). Therefore the child needs
a suitable environment and preschool education in which qualified cognitive stimuli, rich language interactions, and positive social
and emotional experiences are offered (Ministry of National Education of Turkey [MEB], 2013, p. 12). One of the fields that has an
important place in this multidimensional preschool education process is children's musical education. The child's musical
development is a product of the interaction of heredity and environment (Yildiz, 2002, p. 3). Since this educational process will
directly affect the child's knowledge and skills about music, it is an issue that should be carefully considered (Génct, 2010, p. 356).
Such a musical education is only possible with well-trained and equipped preschool teachers (Yildiz, 2017, p. 398). Preschool
teachers need high levels of competence and self-efficacy in music education to apply music activities as progressive and
intertwined with different disciplines and also by the characteristics of early childhood.

Bartel and Cameron (2002) refer to self-efficacy in music education, stressing that self-efficacy is socially constructed and that
music practices and teaching processes are social. They emphasize that individuals’ self-efficacy perceptions in these processes
are partially formed through their interactions with other individuals and music (p. 1). According to Russell-Bowie (2010), pre-
service preschool teachers' musical backgrounds and experiences improve their musical perceptions and enable them to reach a
certain level of self-efficacy in music teaching. Many teachers who do not have a musical background feel inadequate for musical
experiences (as cited in Burak, 2019, p. 259). In the study of Akpinar (2021) with preschool teachers, it was found that the music
education self-efficacy belief levels of the teachers who took place in seminars or training on music education were higher than
those of the preschool teachers who have not (p. 87). The findings of the research conducted by Vannatta-Hall (2010) with
preschool teachers also support this finding. The research results reveal a holistic increase in the self-efficacy levels of pre-service
preschool teachers who took lessons on music teaching methods for fifteen weeks (p. 151). Considering the literature, the
relationship between preschool teachers' music-related experiences and their music education self-efficacy belief levels makes it
essential for preschool teachers to take music education as an undergraduate course. Within the scope of 'Early Childhood Music
Education and 'Early Childhood Rhythm, Dance and Orff Education courses, which have music and music education-related course
contents determined by the Council of Higher Education in Turkey [YOK] (2018) within preschool education undergraduate
program, the following contents are included:

“The importance of music in preschool education, the relationship between music and education,
“Planning, implementing and evaluating musical activities following the preschool education program.”

“Playing-singing-listening with the Orff Approach.” All course topics are available in the same program (p. 8,22).
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When the competency/skill expressions that constitute the music education self-efficacy beliefs of preschool teachers are
examined, it is observed that these skills are closely related to the achievements of music education courses they have taken
during their undergraduate education. Some of these music education self-efficacy competency expressions are given below:

...l can plan a musical activity suitable for the child's musical development characteristics,
...l know the musical development characteristics of children... (Yildiz, 2017, p. 406,407),

...l know Orff instruments, | have knowledge about how to use them, and | can use this information in my professional life...
(Oztutgan, 2018, 581).

The successful implementation of qualified music education programs in early childhood mostly depends on teachers' beliefs
in music teaching self-efficacy, in other words, their beliefs in their ability to teach music and produce positive results (Vannatta-
Hall, 2010, p. 4,5). According to Afacan (2008), there is a relationship between teachers' self-efficacy in teaching music and student
success. Afacan (2008) stresses that when teachers are aware of their competencies, are self-confident and believe they can
succeed, this situation increases their desire to learn and try and apply methods that will make their students more successful.
Afacan emphasizes that there is a relationship between teachers’ success and their self-efficacy -who can endear music and
themselves and teach knowledge by experiencing it through music, like playing a game (p. 2). Research findings in the study of
Akpinar (2021) with preschool teachers also support the views of Afacan (2008). Research findings reveal that the self-efficacy
belief levels of preschool teachers who use contemporary teaching methods and approaches while performing music activities
are higher than those who do not utilize these methods and approaches (p. 88).

When the literature in Turkey is reviewed, several studies examining the music education self-efficacy belief levels of preschool
teachers and pre-service teachers and obtaining different results for different dimensions (Sali, Akkol, & Oguz, 2013; Koca, 2016;
Ersoydan, Sahin, & Calisandemir, 2018; Oztutgan, 2018). When the international literature is examined, it is observed that the
studies on the music education self-efficacy beliefs have been mainly carried out with the classroom teachers working at the
elementary education level and the pre-service teachers in the field (Bartel & Cameron, 2002; Buckner, 2008; Garvis, 2013); on
the other hand, there are carried out few studies carried out with pre-service and in-service preschool teachers (Rajan, 2017;
Susic, 2018).

Ozkut and Kaya (2012) examine the effects of the music education that preschool teachers have taken during their
undergraduate program on their professional life; they emphasize the importance of music education courses in preschool
education departments and also stress that the content knowledge and experience acquired by pre-service preschool teachers in
education faculties significantly affects their success in their professional life (p. 170). For this reason, pre-service preschool
teachers need to have self-efficacy beliefs towards music education, which can be considered as one of the predictors of being
practical and thriving in the process of music education they will carry out throughout their professional life. The research aims to
identify music education self-efficacy levels and examine gender and grade variables. Additionally, since there are very few studies
examining the perceived self-confidence and competencies of pre-service preschool teachers in music education in the
international literature (Vannatta-Hall, 2010, p. 150,151), it is aimed with this research to contribute to the national and
international literature.

Research problems in this study include:

1. What is the general level of pre-service preschool teachers’ music education self-efficacy?

1.1. Do pre-service preschool teachers' music education self-efficacy levels differ according to gender?

1.2. Do pre-service preschool teachers' music education self-efficacy levels differ according to their grades?
METHOD/MATERIALS

Research Model

This research is survey research which is descriptive by nature to identify participants’ music education self-efficacy levels.
According to Karasar (2005), survey research is a type of research approach that aims to describe a past or present situation as it
is. The event that is the subject of the research is not attempted to be changed or affected in any way. It is only attempted to be
defined in its context (p. 77). For this purpose, within the scope of the research, it is aimed to identify music education self-efficacy
levels of first, 2nd, 3rd and 4th-year undergraduate pre-service teachers studying in the department of preschool education and
to examine their self-efficacy levels in terms of gender and grade variables.
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Study Group

The study group of the research is selected by the homogeneous sampling method, one of the purposive sampling methods.
As a type of purposive sampling method, the purpose of homogeneous sampling is to “identify a distinct subgroup by creating a
small homogeneous sample” (Patton, 1987 as cited in Yildirim & Simsek, 2016, p. 118,120). For this purpose, the research includes
1st, 2nd, and 3rd 4th-year undergraduate pre-service teachers studying in the department of preschool education at a state
university in the 2021-2022 academic year. Table 1 presents descriptive statistics for the study group:

Table 1. Descriptives of participants by gender and grade level

Frequency Percent Valid Percent Cumulative Percent
Female 173 76,5 76,5 76,5
Valid Male 53 23,5 23,5 100,0
Total 226 100,0 100,0
Frequency Percent Valid Percent Cumulative Percent
Freshman 55 24,3 24,3 24,3
Sophomore 48 21,2 21,2 45,6
Valid Junior 54 23,9 23,9 69,5
Senior 69 30,5 30,5 100,0
Total 226 100,0 100,0

When Table 1 is reviewed, it is seen that 226 pre-service pre-school teachers at total [173 females and 53 males] are included
in the study. Of the pre-service teachers participating in the study, it is seen that 24.3 percent (n=55) include freshmen, 21.2
percent (n=48) include sophomores, 23.9 percent (n=54) include juniors, and 30.5 percent (n=69) include seniors.

Data Collection Tool

In this study, the “Music Education Self-Efficacy Scale for Preschool Teacher Candidates” developed by Yildiz (2017) has been
used to identify the music education self-efficacy levels of pre-service pre-school teachers. The Cronbach Alpha reliability
coefficient of the scale has been found as 0.94, and this scale has one factor (p. 403,404). Table 2 presents the Cronbach Alpha
internal reliability coefficient regarding the reliability of the measurement tool in this study:

Table 2. The result of the Cronbach's Alpha coefficient for the Measurements

the Cronbach's Alpha coefficient of the the Cronbach's Alpha coefficient in this scale
N original scale

33 0.964 0.915

When Table 2 is examined, the value obtained in the original study regarding the internal consistency coefficient is found as
(a)= 0.964. In this study, the internal consistency coefficient of the scale is found to be (a)= 0.915. Considering that the internal
consistency coefficient required to indicate that a scale is reliable is at least 0.70 (as cited in Nunnally, Liu, 2003, p. 211), it is
observed that there is a high reliability of the measurements in this study.

Data Analysis

This section gives information about the method to analyze the quantitative data collected to examine the music education
self-efficacy levels of pre-service preschool teachers. In order to determine the tests to be used in the data analysis, it is first
examined whether the parametric assumptions are met. In order to use parametric tests, the data must be normally distributed.
The Kolmogorov-Smirnov test, one of the normality tests, is used to determine the conformity of the data to the normal
distribution, and the Q-Q Plot is also examined. Kolmogorov-Smirnov test results are given in Table 3:

Table 3. Kolmogorov-Smirnov Test related to normality of the research data

Kolmogorov-Smirnova Shapiro-Wilk
Statistics df p Statistics df p
,052 226 ,200" ,989 226 ,076

Music Education Self-Efficacy

When Table 3 is examined, it comes out that the data in this study met the assumption of normality distribution as a result of
the Kolmogorov-Smirnov test (p>05). The result of the Q-Q plot graph regarding the data of the study is given in Figure 1:
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Figure 1: Q-Q Plot Graph about whether the data of the study are normally distributed

When Figure 1 is examined, it is observed that there are no extreme values that disrupt normality in the data of the research,
and that the data meets the assumption of normality distribution. As the parametric assumptions are met, parametric tests have
been preferred namely t-test for independent samples and One-way ANOVA tests.

FINDINGS

In this section, research problems are attempted to be answered by applying statistical tests. First, descriptive statistics such
as mean, median and standard deviation are presented to identify the music education self-efficacy levels of pre-service
preschool teachers. Then, the results of the parametric tests are given.

Table 4. Descriptive statistics related to pre-service pre-school teachers' music education self-efficacy levels

Statistic Std. Error

X 120,9311 1,07662
. ] Lower Bound 118,8096
95% Confidence Interval Upper Bound 123.0527
5% Trimmed Mean 121,1614
Median 121,0000
Variance 261,960
Music Education Self-Efficacy Std. Deviation 16,18517
Minimum 80,00
Maximum 155,00
Range 75,00
Interquartile Range 21,78

Skewness -,143 ,162

Kurtosis -227 ,322

When Table 4 is examined, it is revealed that the mean of total scores of pre-service preschool teachers' music education self-
efficacy is X= 120.93. In other words, it is observed that pre-service preschool teachers have a good level of music education self-
efficacy. The lowest self-efficacy score taken from the scale is 80.00; the highest self-efficacy score is 155.00. Independent Samples
t-test is conducted to identify whether the pre-service preschool teachers' music education self-efficacy levels differ in gender
variable. Table 5 presents independent samples t-test results related to gender variables:
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Table 5. Mean scores of pre-service pre-school teachers' music education self-efficacy according to gender variable

Gender N X Std. Deviation Std. Error
Music Education Self-Efficacy Total Female 173 121,9336 16,05035 1,22029
Scores Male 53 117,6590 16,34372 2,24498

When Table 5 is examined, it is revealed that the mean score of female pre-service preschool teachers' music education self-
efficacy is X= 121.93. In contrast, the mean score of male pre-service preschool teachers' music education self-efficacy is x= 117.65.
When the mean scores are examined, it is observed that female pre-service preschool teachers' music education self-efficacy
levels are higher. Table 6 presents the independent samples t-test result regarding whether this difference is significant in terms
of gender variable:

Table 6. Independent samples t-test result of pre-service pre-school teachers' music education self-efficacy levels according to gender variable

Levene test for equality of t-test
variances
F p t df p Mean Std. Error 95% Confidence Interval
Difference Difference Lowest Highest
Music Equal ,003 ,954 1,689 224 ,093 4,27463 2,53063 -, 71226 9,26153
Education Self- variances
Efficacy assumed

When Table 6 is examined, it is found out that the music education self-efficacy levels of female pre-service pre-school teachers
(x=121.93) do not significantly differ compared to male pre-service pre-school teachers (x=117.65) [t( 224) = 1.68, p >.05].

Table 7 presents the mean of total score of pre-service pre-school teachers' music education self-efficacy depending on their
grade levels:

Table 7. The mean of total score of pre-service pre-school teachers' music education self-efficacy beliefs depending on their grade levels

Grade X Standard Error
Freshmen 113,31 1,8966
Sophomores 115,30 2,2139
Juniors 124,00 2,0288
Seniors 128,51 1,8602

When Table 7 is examined, it has been identified that the lowest music education self-efficacy scores belong to the pre-service
preschool teachers studying in the first grade (freshman), and the highest music education self-efficacy scores belong to the pre-
service preschool teachers studying in the fourth grade (senior). It is observed that as the grade level increases, the music
education self-efficacy belief levels also increase. A one-Way ANOVA test has been performed to determine whether these
differences between grades are statistically significant. Table 8 presents the One-Way ANOVA test result:

Table 8. One-Way ANOVA test result related to pre-service pre-school teachers' music education self-efficacy levels depending on grade
variable

Music Education Self-Efficacy Levels Depending on Grade Variable

Sum of Squares df Mean Square F p
Within group 9180,848 3 3060,283 13,653 ,000
Between groups 49760,120 222 224,145
58940,968 225

Total

When Table 8 is examined, the result of One-Way ANOVA test indicates that music education self-efficacy levels of the pre-
service pre-school teachers differ significantly according to the grade level [F(3,222) = 13.65, p<.05]. Table 9 presents the result of
Bonferroni test -one of the post hoc tests- which has been performed to determine between which groups there exists a significant
difference:
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Table 9. Bonferroni Post Hoc test result for multiple comparisons

Bonferroni
() Grade (J) Grade Mean Difference (I- Std. Error p 95% Confidence Interval
! The lowest The highest

Sophomore -1,98481 2,95720 1,000 -9,8572 5,8876

Freshman Junior -10,68448* 2,86813 ,001 -18,3198 -3,0492
Senior -15,19182* 2,70626 ,000 -22,3962 -7,9875
Freshman 1,98481 2,95720 1,000 -5,8876 9,8572

Sophomore Sophomore -8,69967" 2,96993 ,023 -16,6060 -,7934
Senior -13,20701" 2,81392 ,000 -20,6980 -5,7160
Freshman 10,68448* 2,86813 ,001 3,0492 18,3198

Junior Sophomore 8,69967" 2,96993 ,023 ,7934 16,6060
Senior -4,50734 2,72017 ,594 -11,7487 2,7340
Freshman 15,19182* 2,70626 ,000 7,9875 22,3962

Senior Sophomore 13,20701" 2,81392 ,000 5,7160 20,6980
Junior 4,50734 2,72017 ,594 -2,7340 11,7487

* p=.05

When Table 9 is examined, as a result of the Bonferroni test, it is revealed that music education self-efficacy levels of the pre-
service pre-school teachers studying in the fourth grade are higher than the pre-service pre-school teachers studying in the first-
grade [difference of the mean=15.19, p<0.05]. Secondly, it is found that music education self-efficacy levels of the fourth-grade
pre-service teachers are higher than the music education self-efficacy levels of the second-grade pre-service teachers [difference
of the mean=13.20, p<0.05]. Thirdly, it is found that music education self-efficacy levels of the preschool teachers studying in the
third grade are higher than the music education self-efficacy levels of the pre-service pre-school teachers studying in the first-
grade [difference of the mean=10.68, p<0.05]. Finally, it is found that music education self-efficacy levels of the pre-service
preschool teachers studying in the third grade are higher than music education self-efficacy levels of the pre-service preschool
teachers studying in the second grade [difference of the mean=8.69, p<0.05].

DISCUSSION

Within the scope of the research, it comes out that the mean of total scores of the pre-service preschool teachers' music
education self-efficacy is found as X=120.93. This mean score is interpreted as good when evaluated from the highest total score
obtained from the scale (x=165). When the literature is examined, there are studies supporting this finding and others that do not
compromise with this finding. In the study conducted by Ersoydan, Sahin, and Calisandemir (2018) with 354 pre-service preschool
teachers studying in the 3rd and 4th grades of three different public universities in the 2017-2018 academic year, the music
education self-efficacy of the pre-service preschool teachers is examined. It is found that their music education self-efficacy levels
are above the average value. When examined in detail, research findings indicate that pre-service preschool teachers feel more
ready and more competent in transforming the theoretical knowledge of music into a life skill, being willing to use knowledge and
skills in music, and having self-confidence in the music education processes.

In contrast, they feel less ready for their ability to practice music education, and they feel less competent (p. 61,63,66).
Similarly, in the study conducted by Oztutgan (2018) with 253 pre-service preschool teachers, self-efficacy levels of pre-service
preschool teachers regarding music education are examined, and it is interpreted that their self-efficacy levels are high in general.
It is observed that pre-service preschool teachers had the highest level of music education self-efficacy in motivating students
toward the field of music. In contrast, they had the lowest music self-efficacy level regarding time management in music activities
(p. 574, 583). The study conducted by Koca (2013) with 120 pre-service preschool teachers studying at a public university found
that the pre-service preschool teachers' music education self-efficacy levels are low (p. 897,898).

When the music education self-efficacy levels of the pre-service preschool teachers are analyzed by gender, there is no
significant difference between the scores. The research finding is similar to the findings of the studies carried out by Oztutgan
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(2018), Koca (2013), Burak (2019) and Ersoydan, Sahin, and Calisandemir (2018). In the study conducted by Oztutgan (2018) with
pre-service preschool teachers, when the self-efficacy levels of pre-service preschool teachers are examined according to gender,
it is revealed that there is no significant difference between the scores according to gender (p. 584). Similarly, in the study
conducted by Ersoydan, Sahin, and Calisandemir (2018) with 354 pre-service preschool teachers, the music education self-efficacy
levels of the pre-service teachers are examined in terms of various variables. The research findings indicate no significant
difference between the pre-service preschool teachers' music education self-efficacy perceptions depending on their gender (p.
60,61,67). The sample of research in which the music education self-efficacy levels of pre-service preschool teachers are examined
by Koca (2013) consists of 120 pre-service preschool teachers. When the music education self-efficacy levels of the pre-service
teachers are examined, it is identified that there is no significant difference between the scores depending on gender (p.
897,898,899). In addition, the research conducted by Burak (2019) has similar findings. The study conducted with 395 pre-service
classroom and preschool teachers aimed to examine the effects of factors such as gender, age, years of education, and musical
experience on their musical skills and music education self-efficacy. The research findings reveal that there is no significant
difference between the scores when the music education self-efficacy levels of the pre-service teachers are examined by gender
(p. 257,265).

When the music education self-efficacy levels of the pre-service teachers are analyzed depending on their grades, it is found
that the higher the grade level of the pre-service preschool teachers, the higher their self-efficacy levels regarding music
education. It has been identified that the lowest music education self-efficacy scores belong to the pre-service preschool teachers
studying in the first grade (freshman), and the highest music education self-efficacy scores belong to the pre-service preschool
teachers studying in the fourth grade (senior). This conclusion may have been found out because the music-related courses in the
curriculum may have had an impact on the music background they had in the 1st grade and they had in the 4th grade. The results
of this study show similarities with the research findings of Burak (2019) in some dimensions. In the study by Burak (2019), when
the music education self-efficacy scores of the pre-service teachers are examined according to the grade level, it is revealed that
there is a significant difference between the scores depending on their grades. The research findings indicate that music education
self-efficacy levels vary significantly according to the years of education at the university. It has been identified that as the grade
level increases, the music education self-efficacy levels also increase (p. 257,262,266).

Similarly, in the study conducted by Yegiil (2014) with pre-service music, classroom, preschool and music teachers, when the
music education self-efficacy perceptions of pre-service teachers are examined in terms of grade variable -although it is not
statistically significant- it comes out that as the grade level increases, the self-efficacy level in teaching music also increases (p.
587). In the study conducted by Celenk and Sen (2019) with 361 pre-service teachers studying in the preschool and classroom
education departments, the music education self-efficacy perceptions of the pre-service teachers (according to the mean scores
of the self-efficacy items) do not significantly vary depending on grade variable (p. 139,146). When the music teaching self-efficacy
levels of pre-service preschool teachers are examined in terms of the grade variable, it is observed that different results are
obtained in studies conducted with different study groups.

Considering the relationship between the musical experiences of pre-service preschool teachers and their music education
self-efficacy levels, it is assumed that the deficiencies in the process of music education of the pre-service preschool teachers are
part of the factors affecting the pre-service teachers' self-efficacy levels toward music education. This may create some reasons
for the differences in research findings conducted with different study groups. In the study of Vannatta-Hall (2010), there is an
increase in self-efficacy levels of pre-service preschool teachers who took lessons on music teaching methods. Vannatta-Hall
emphasizes pre-service preschool teachers' experiences in practices such as singing, listening, moving, and integrating music with
other disciplines and stresses the importance of being involved in activities and that these practices should be the primary focus
of the preschool music education curriculum (p. 151,156). In this context, one dimension of the differences in music education
self-efficacy levels may be related to how the pre-service teachers teach the music education courses during their undergraduate
curriculum and the physical opportunities-conditions they have. Adequacy of requirements such as having a music classroom,
instruments and course materials suitable for activities specific to preschool music education (playing an instrument, listening to
music, performing individual and collective playing and singing activities, performing creative movement and dance practices,
drama activities, Etc.), It is one of the impressive factors in reaching the achievements for music education in preschool teacher
training. In addition to the deficiencies of these opportunities and conditions, there may be deficiencies in the target skills to be
acquired in music education. In addition, although preschool music education is included in the literature as a field of expertise,
there still needs to be a field-specific undergraduate education program (preschool music teaching) in Turkey. For this reason,
instructors who are not experts in the field of preschool music education may be teaching undergraduate-level courses for
preschool music education. For this reason, some of the deficiencies appear in reaching course gains.

CONCLUSION AND RECOMMENDATIONS

To conclude, pre-service preschool teachers' music education self-efficacy levels are reasonable. There is no statistically
significant difference between their music education self-efficacy levels regarding gender. However, there is a statistically
significant difference in music education self-efficacy regarding grades. As the grade level increases, the level of self-efficacy
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regarding music education does, too. It comes out that the lowest music education self-efficacy level belongs to the pre-service
preschool teachers studying in the first grade, and the highest music education self-efficacy level belongs to the pre-service
preschool teachers studying in the fourth grade. This study reveals a significant increase in the self-efficacy beliefs of 3rd and
4th-grade pre-service teachers compared to 1st and 2nd-grade pre-service teachers. Pre-service preschool teachers must
complete the 'Early Childhood Music Education' course in the spring semester of the 2nd year of undergraduate education. As a
result of this research and the findings of the central studies in the literature draw attention to a significant increase in the music
education self-efficacy belief levels of the 3rd and 4th-grade pre-service preschool teachers who took 'Early Childhood Music
Education.' Additionally, When the literature is examined, it is observed that there are studies supporting the findings of this
research and studies with different results.

Considering the results of this research, the following suggestions can be made within the scope of this study;
e A meta-analysis study can be carried out by collecting quantitative studies with different results.

e It can be suggested to examine the music education self-efficacy levels of pre-service preschool teachers by conducting
comprehensive comparison surveys with preschool teachers studying at different universities (state and private
universities).

e It would be helpful to conduct research with more participants and universities to see the situation in Turkey.

e Pre-service preschool teachers' music education self-efficacy levels can be examined using qualitative or mixed research
methods.

e In Turkey, the Council of Higher Education renewed the preschool teaching undergraduate program in 2018.
Experimental studies should be conducted to examine the effects of the new program and the music course and music
education course (their content and course hours were also updated) on the music education self-efficacy levels of pre-
service preschool teachers.
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Abstract

Purpose: This study aims to reveal the abstraction processes developed in the minds of pre-service mathematics teachers in
problems in which the Limit is designed contextually. The abstractions developed by the pre-service teachers in this process
will contribute to teaching the concept of Limit. In this respect, it was aimed to reveal which epistemic actions of the RBC+C
abstraction model exhibited in the process of abstracting the concept of Limit while solving the contextually arranged Limit
problems.

Design/Methodology/Approach: The case study was used in this study. The research participants are 52 (30 female and 22
male) primary school mathematics teacher candidates. Interviews were conducted with three participants selected by the
purposive sampling method. In these interviews, five questions were asked by the researchers to reveal the mathematical
thinking levels and abstraction processes of the participants. Semi-structured interviews and observation methods were used
to collect data. The data were videotaped and transcribed. Transcripts were analyzed and interpreted according to the
cognitive actions of the RBC+C model.

Findings: It was determined that the pre-service teachers who were interviewed developed an understanding of limits and did
not experience any difficulties in using this concept in mathematical operations. However, they needed help in transferring the
limit information presented in context to new situations, explaining and proving them mathematically. In addition, it was
determined that they had difficulty adapting the formal definition to the new situation when faced with the contextual situation
in which they could make the formal definition of the Limit. However, it has been observed that a specific conceptual schema
is formed in their minds. This shows that they cannot entirely create limit information in their minds. Pre-service teachers
structure the formal definition by rote. It was observed that the participants in the excellent category performed the epistemic
action of Construction compared to the others.

Highlights: Contextually designed Limit problems show that pre-service teachers have memorized the formal definition of
Limit in their minds. They needed help transferring the concept of Limit to different situations and finding solutions to limit
problems in contextual situations using the formal definition of the Limit concept. The RBC+C abstraction model is an
effective tool in the analysis of contextually designed problem-solving processes.

6z

Calismanin amaci: Bu ¢alismada, limitin baglamsal olarak tasarlandigi problemlerde matematik 6gretmen adaylarinin
zihinlerinde gelistirdikleri soyutlama siireclerinin ortaya cikarilmasi amaclanmistir. Ogretmen adaylarinin bu siiregte
gelistirdikleri soyutlamalarin limit kavraminin 6gretimine katki saglayacagi dusuntlmektedir. Bu bakimdan 6gretmen adaylari
baglamsal olarak diizenlenmis Limit problemlerini ¢ozimlerken limit kavramini soyutlama slrecinde RBC+C soyutlama
modelinin hangi epistemik eylemlerini sergiledikleri ortaya ¢ikarilmak istenmistir.

Materyal ve Yéntem: Bu calismada nitel arastirma tirlerinden biri olan durum ¢alismasi kullaniimistir. Bu arastirmanin
katilimcilarini 52 (30 kadin ve 22 erkek) ilkokul matematik 6gretmen adayi olusturmaktadir. Amagl 6rnekleme yontemi ile
segilen tg katilimci ile gérismeler yapilmigtir. Bu gériismelerde arastirmacilar tarafindan katiimcilarin matematiksel diisinme
dizeylerini ve soyutlama slreglerini ortaya ¢ikarmak igin beg soru sorulmustur. Veri toplamak igin yari yapilandiriimis gériisme
ve gozlem yontemleri kullaniimistir. Veriler videoya kaydedilmis ve yaziya dékilmistir. Transkriptler, RBC+C modelinin bilissel
eylemlerine gore analiz edilmis ve yorumlanmistir.

Bulgular: Gorusme yapilan 6gretmen adaylarinin limit anlayisi gelistirdikleri ve bu kavrami matematiksel islemlerde
kullanmakta herhangi bir zorluk yasamadiklari belirlenmistir. Ancak baglam iginde sunulan limit bilgilerini yeni durumlara
aktarmada, matematiksel olarak agiklamakta ve ispatlamakta zorlanmislardir. Ayrica limitin bicimsel tanimini yapabilecekleri
baglamsal durumla karsilastiklarinda bigimsel tanimi yeni duruma uyarlamakta zorlandiklari belirlenmistir. Ancak zihinlerinde
belirli bir kavramsal semanin olustugu gézlemlenmistir. Bu da limit bilgilerini zihinlerinde tam olarak olusturamadiklarini
gdstermektedir. Ogretmen adaylarinin formal tanimi ezber olarak yapilandirdiklari sdylenebilir. Ogretmen adaylari baglamsal
olarak tasarlanan limit problemlerinin ¢6zimiinde limitin tanimi ile ilgili farkh temsiller gosterebilseler de tanimdaki degiskenler
hakkinda yorum yapamamakta ve 6zgiin bir matematiksel yapi olusturamamaktadirlar.

Onemli Vurgular: Baglamsal olarak tasarlanan Limit problemleri géstermektedir ki 6gretmen adaylari Limitin formal tanimini
zihinlerinde ezber olarak yapilandirmislardir. Farkli durumlara Limit kavramini transfer etmede ve Limit kavraminin formal
tanimini kullanarak baglamsal durumlardaki limit problemlerine ¢ozim Uretmede zorlanmislardir. RBC+C soyutlama modeli
baglamsal olarak tasarlanan problem ¢6zme sireglerinin analizinde etkili bir aragtir.
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INTRODUCTION

Limit is among the most basic concepts of calculus, as it is directly related to many important concepts such as derivatives,
integrals, continuity, and approximation theory (Cornu, 1991; Girbiz et al., 2018). Although Limit has the characteristics of a basic
concept, only a tiny part of individuals in mathematics education can adequately understand the concept of Limit (Tall & Vinner,
1981; Sierpinska, 1987). Limit is a word of Latin origin used with various meanings; the number at which the images under the
boundary, Limit, maximum scope, endpoint, and function are stacked in numbers close to this number for a certain number. In
other words, knowing the Limit is a preliminary knowledge of many important mathematical concepts such as derivatives,
integrals, continuity and convergence. For this reason, it has an important place in mathematics teaching and programs. For non-
mathematics majors, the lack of understanding of the concept of limits may not be a severe problem for the study of advanced
mathematics courses; however, mathematics students and teachers' understanding of Mathematics will significantly affect their
ability to study further Analysis courses because all of these courses require Calculus as a prerequisite (Liang, 2016). Teaching
Limit knowledge in calculus recently is viewed in two ways: the theoretical calculus used in applications, often based on the
symbolism of Leibniz, enhanced by the work of Cauchy using infinitesimal techniques, and the formal mathematical analysis of
Weierstrass based on quantified set theory (Tall and Katz, 2014).

As in the emergence of other mathematical concepts, the concept of Limit emerged in producing solutions to real-life problem
situations and was developed by various mathematicians. Euclid and Archimedes are the first users of this concept. Archimedes
used the concept of Limit while calculating the area of the circle. Archimedes began the process by placing regular polygons with
increasing sides inside and outside the circle. As evidence, he uses the method of consumption, like the Ancient Greek geometers
(this method can be seen as a primitive form of calculus). He continued with the calculation of the area of the triangle in any
polygon. In his rationale, the area of the circle is associated with the area of a right triangle whose base is equal to the
circumference of the circle and whose height is equal to the radius of the circle (Hgyrup, 2019), and Archimedes calculated the
lower and upper limits in this process (Cajori, 2014). Studies shaped the current use of the Limit in the 17th century. Fermat
explains the reciprocal relationship between the Limit of a curve at a point on the graph and the tangent of that point of the curve
(Baki, 2008, p. 147). In the following years, Newton and Leibniz used limits to calculate integrals. It has been realized that
differential equations were born from Limit (Baki, 2014, p. 145). Cavalieri showed that the area under the curve in the range is the
Limit (Baki, 2008, p. 146). Then, the current application in mathematics is the Limit definitions specified by Weierstrass and Cauchy
(Arslan & Celik, 2015). The epsilon-delta definition of the Limit is the formalization of the limit concept (Balci, 2014).

The mathematical definition of the concept of Limit was expressed by Augustin-Louis Cauchy (1780-1857) as follows: “When
values successively assigned to the same variable, when approaching a constant value forever, end up differing from it as little as
desired, that constant is called the limit of all the others" (Dugac, 1973). Although Cauchy's definition of continuity and derivative
in terms of Limit is relatively modern, it would be entirely wrong to say that "he gave the first true mathematical description of
the limit and never needed modification." Another definition was made by Karl Weierstrass (1815—1897): “if for each there is at
least one real number for the real numbers providing the inequality of such that, then is called the limit of the function at a point
and is indicated by =" (Nakane, 2014).

Limits are not a simple matter, especially since they involve different operations involving infinity (Bastirk & Donmez, 2011;
Tangiil, Barak and Ozdas, 2015; Giirbiiz et al., 2018). The existence of infinite processes in the concept of Limit makes it difficult
for students to understand the concept of Limit. Most students have difficulty making sense of Limit knowledge in their minds
(Cildir, 2012). Durmus (2004); Gurbiz, Toprak, Yapici and Dogan (2011); In Tatar, Okur, and Tuna (2008) mathematics lessons, the
subject of Limit comes first among the subjects that students perceive as complex (Durmus, 2004; Girbiz et al., 2011). Revealing
the difficulties in understanding the concept of Limit is valuable in terms of its relationship with other mathematical concepts, and
there is a tendency in this direction (Bastiirk & Dénmez, 2011). Teaching the concept of Limit within the scope of the Mathematics
Lesson aims to provide students with skills such as calculating the limit values of various functions at a certain point and
understanding the relationship between graph and graph. He uses the Limit of a function, the theorems of the concept of Limit,
and can determine whether the Limit exists by formal definition. Undoubtedly, the ability of students to achieve these
achievements depends on their having a sufficient conceptual understanding of the formal definition of the concept of Limit
(Guven, Baki & Cekmez, 2012).

Studies on limit knowledge (Barak, 2007; Bastlirk & Dénmez, 2011; Denbel, 2014; Juter, 2006; Szydlik, 2000; Tangiil et al., 2015;
Memnun et al., 2017; Giirbiz et al., 2018; Zollman, 2014) identify students' difficulties and misconceptions in limit learning. The
misconceptions identified regarding the concept of limit were identified by Barak (2007) as epsilon-delta definition, limit
definition, the limit of a function at a point, limits approaching from the right and left, the relationship between limit and continuity
concepts, a function defined at a single point, graphing functions, understanding the concept of infinity and using the limit in
equations. Denbel (2014) stated that university students have similar misconceptions that they see a limit point as unreachable,
an approach, a limit or a dynamic process. Studies in the literature show that very few individuals adequately understand the
formal definition of the concept of limit through instruction (Ervynck, 1981; Quesada et al., 2008). The fact that the definition of
limit is too full and difficult to understand has led students to develop the idea of highlighting an informal definition and pushing
the formal definition into the background in teaching the concept of limit (Fernandez, 2004; Gass, 1992). On the other hand, many
researchers think differently and formally define the concept of limit as the main point of transition to abstract thinking, make
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inferences about formal mathematical expressions and use formal proof techniques (Ervynck, 1981; Swinyard & Lockwood, 2007).
Novak (1993) stated that the purpose of education is to direct students to meaningful learning. He defined meaningful learning as
the necessity of making connections between newly introduced concepts and previous knowledge. Concept learning is defined
differently for each approach. Some studies (Biber & Argiin, 2015; Bukova-Guzel, 2007; Cildir, 2012; Donmez & Bastiirk, 2010; Kula
& Bukova-Guzel, 2015; Roh, 2007; Girbiz et al., 2018) investigated how students learn about limits, and they included some
teaching studies in order to eliminate the difficulties and misconceptions about limit knowledge. In the teaching of limit
knowledge, teaching strategy (Akbulut & Isik, 2005; Donmez & Bastiirk, 2010), activity-based teaching (Akkoyunlu et al., 2003;
Kula & Bukova- Giizel, 2015), technology use (Cildir, 2012) and various mathematical It has been stated that attribution (Biber &
Arglin, 2015; Tangiil et al., 2015) processes have a positive effect.

Our approach here is to explain the underlying nature of human perception and how our human aptitude for language and
symbolism (the language of mathematics) leads to forms of mathematical abstraction in (unique) contextual situations. Recent
theories of the development of mathematical thinking (Dubinsky, 1991; Gray & Tall, 1994; Sfard, 1991) focus on how humans carry
out mathematical operations, such as addition, sharing, calculating the limit of a sequence, differentiation and integration. At each
stage, we perform a process that occurs in time to produce an output that may also be conceived as a mental entity independent
of time. Counting gives rise to the concept of number; the process of adding 3 + 2 gives rise to a mental concept, the sum, which
is also written using the same symbol 3 + 2; sharing gives the concept of fraction; calculating a trigonometric ratio such as sin A =
opposite/hypotenuse gives the concept of sine; the process of differentiation gives the derivative; and the process of integration
gives the integral. In every case, a symbolic notation represents both a desired process and the resulting concept, such as 3 + 2,
a(b + c). Gray and Tall (1994) refer to this conception of a symbol that dually represents a process or concept as a precept, with
the additional flexibility that different symbols with the same output, such as a(b + c) and ab + ac, represent the same precept.
Analyzing a sequence () given by a specific formula involves calculating a set of terms and observing how the process leads to a
particular value - limit. Cornu (1981, 1991) described how students think of the shrinking process as producing an object that is
itself arbitrarily small but not 0. Tall (1988) defined it as a general limit. What is meant to be expressed here is different from what
the limit is, what it does or how it should be taught. The brain activity underlying this process is more fundamental. The connection
from the perceptual world of our human experience to the computational world of arithmetic and algebra was initiated by
Descartes and others. This paved the way for Newton and Leibniz to calculate naturally perceived phenomena, such as the
measurement of length, area, volume, time, distance, velocity, acceleration and their rates of change and growth, using the
computational and manipulable symbolism of calculus. Cantor and Weierstrass took the matter further by interpreting the number
line in terms of number, arithmetic, order, and completeness symbolism. However, what radically changed the way we think about
mathematical ideas was Hilbert (1900)'s introduction of formal axiomatic mathematics. He shifted attention from natural
phenomena that we perceive physically and mentally to properties of phenomena. Axioms determine a mathematical structure,
and deductions are made with mathematical proof. This frees mathematical thinking from the limitations of human perception to
the possibilities of formally defined systems and their outcome properties (Tall and Katz, 2014).

Tall (2004, 2008) formulated three fundamentally different ways mathematical thinking develops, which are related both to
the historical development of ideas and to the cognitive development of the individual from childhood to the mathematician:
embodied, symbolic and formal. Mathematical ideas begin with perceiving the embodied world (Tall & Katz, 2014). Thought is
refined through language's subtle experimentation to develop abstract concepts in an increasingly complex world of conceptual
organization. Nufiez et al. (1999) stated that the formal epsilon-delta continuum differs from the natural continuum based on
human arrangement and perception. Lakoff and Nufiez (2000), rejecting the views that mathematics is universal, absolute and
precise, explained that this situation would make mathematics inaccessible even to students with other fundamental interests
and skills.

This study aims to understand how pre-service teachers mathematically abstract the concept of limit in the face of problem
situations that require solving with the limit expressed in life situations. In this respect, it is desired to examine the abstraction
processes of pre-service teachers about how the examples of the limit given in living environments will be defined in the
mathematical world. In the literature, processes such as didactically explaining the meaning of the concept of limit (Juter, 2006),
examining the structures related to the concept of limit from an epistemological point of view (Bergsten, 2006), and constructing
the limit in the mind of the individual (Glirbiiz et al., 2018; Memnun et al., 2017) have been examined. In this study, the abstraction
process of mathematical knowledge is examined. Previous mathematical knowledge is the tendency of an individual to respond
to a perceived problem situation in a social context by constructing or organizing mathematical processes and objects in his mind
to cope with the situation (Cottrill et al., 1996).

The theoretical basis adopted for this study and terms used in terminologies such as construction and schema is reflected.
“The coordinated process scheme of a mathematical structure is difficult, and not every student can create it right away. As a
result, a contextual limit problem design was created that focused on enabling students to construct "specific mental constructs”
that are important for understanding the concept of limit. The research method is a cyclical process in which a genetic divergence
is developed through an epistemological analysis. After extensive observation and student consultation, a renewed cycle can lead
to design and, eventually, theory changes. In this way, it is desired to bring the research approach into a robust epistemological
component that interacts with the cognitive approach.

|Kastamonu Education Journal, 2023, Vol. 31, No. 1|



73

It is influenced by PISA, TIMSS...Etc educational research in recent years; prospective teachers interested in contextually
organized problems that have become more common in Turkish national ranking exams (required for secondary and higher
education entry) such as LGS, AYT, TYT Etc. His skills are intriguing. It is desired to investigate the abstraction skills of the pre-
service teachers regarding the contextually organized problems of the concept of limit. The abstraction process of the limit concept
will be examined with the Abstraction in Context (AIC) theory for contextual problems. Among the abstraction theories, AIC was
preferred because of its compatibility with contextual situations (Dreyfus, 2007; Glrbiz et al., 2018).

Contextual Limit/mathematic Concept

The role of contextualization in the understanding of science cannot be denied today. Various reform movements in education,
such as mathematical literacy, science for all, critical thinking, constructivism and contextual teaching, can be seen as a reaction
against the current way of presenting and organizing education. These movements often try to teach science content as well as
science. Teaching science means teaching how science is developed and how one concept relates to another, not just the factual
content of science. The idea of contextualizing the material taught has become a kind of consciousness for various reform
movements.

A remarkable feature of his education is that, to a lesser extent known in other fields, it was conducted through textbooks,
especially works written for students. Even books that focus on a single subject differ mainly in level and pedagogical detail, not
in content or conceptual structure (Kuhn, 1963). Expressed for the constructivist approach, “Knowledge is not a commodity that
is somehow outside the knower and can be transferred or instilled with a diligent perception, but the result of the constructive
activity of an individual subject.” (Glasersfeld, 1990, p. 37). According to this view, learning is a meaning-making activity in which
the learner tries to place new information into existing mental structures. Where conceptual overlap or context is the dominant
factor, new information is always linked to similar information. With this way of reasoning, the importance of context in the
learning process comes to the fore, since information cannot exist alone in long-term memory, and even in the reasoning process,
there are constant attempts to establish connections between concepts.

A context-based approach has its advantages (Tabach and Friedlander, 2008): It facilitates learning processes by giving real or
concrete meaning to an abstract concept or algorithm. Provides reference points; when work is done at a more abstract level, it
can create models that allow students to refer back at a later stage of learning. It increases student motivation and the student's
willingness to participate in learning. It strengthens the potential to use algebraic models and skills in other fields. It is both a
starting point for understanding the performance of concepts and operations in learning context-based mathematics, as opposed
to simply applying instructions in the process of solving a problem. Context is the main process of this situation. Wiest (2001)
defined the context as an important element in the construction of meaning from beginning to end and likened it to a ground that
facilitates the meaning of parts. Gravemeijer and Doorman (1999) stated that a pure math problem can be contextual, in any case
a contextual task must be experiential, real for the student, and serve as the basis from which a mathematical concept that is
important can be built. Context plays a role in the learning process by creating real or concrete meanings for an abstract concept.

The act of applying conceptual knowledge learned in a context to solve a problem in a new (unfamiliar) context is called transfer
or transfer (Ross, 1987). Studies have shown that transfer is a difficult process (Pan and Rickard, 2018). Students who are faced
with new problem scenarios manage to realize their applicability in only 10-30% of the time (Norman et. al. 2007). Successful
transfer process requires recognizing the structure of the abstract concept underlying the problem (Ross & Kennedy, 1990).
Research on transfer should move away from the analogic reasoning paradigm to adopt a more ecologically valid use of analogies
and context diversity during learning (Kulasegaram. et al. 2012). It aims to draw attention to the rich mathematical thinking
generated when students work on contextual mathematization tasks. We use the RBC+C abstraction approach to create reporting
methods that increase the visibility of this rich mathematical thinking and preserve and respect its complexity.

RBC+C Abstraction Model

Studies emphasizing conceptual learning more than procedural learning in limit teaching highlight mathematical abstraction
(Glrbiz et al., 2018). In addition, examining the abstraction processes in teaching limit knowledge has gained importance
(Memnun et al., 2017). In this respect, conceptual learning of a limit requires the abstraction process. For this reason, structuring
issues, which require the examination of the abstraction processes of a concept in the minds of individuals, are important research
topics in the learning field of mathematics. In addition, mathematics is a science of abstraction, and most mathematical concepts
are obtained through abstraction (Altun, 2014, p. 5). This makes it essential to overcome the abstraction process of concepts,
especially in mathematics education. For this reason, it is essential to determine how to develop abstractions and generalizations
that students will realize with the help of their prior knowledge (Bukova-Guzel, 2006, 2007). For all these reasons, this study
examines how pre-service mathematics teachers mathematize real-life knowledge in terms of the concept of limit and how they
structure and abstract it in their minds for the same concept.

Abstraction is a structural process; It is the process of transforming mental structures in context into mathematical structures
or constructing mathematical structures from mental structures. It isolates a concept based on its characteristics and directs a
comprehension process from the context to a series of correct (Dreyfus, 2007; Mitchelmore, 2002; Sierpinska, 1994; Tall, 1988;
Yilmaz, 2011). In mathematical abstraction, mathematical concepts are obtained as a result of a mental structuring process
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(Glrbiiz, 2021); in this respect, a transition between concepts is ensured, and understanding is provided through conceptualization
rather than memorizing procedural knowledge (Can, 2011). For this reason, research on mathematical abstraction has an
important place in mathematics education. Therefore, the theme of abstraction has an important place in mathematics education.
Since the abstraction process is not directly observable (Dreyfus, 2007), it has become necessary to identify observable actions
that provide information about the abstraction process. This model was defined as RBC (Recognizing, Building-with, and
Constructing) Abstraction Theory by Hershkowitz, Schwarz, and Dreyfus (2001) to analyze mathematical abstraction processes.
The Nested RBC Abstraction Model (Recognize, Construct, Build) Model emphasizes the need for abstraction and encouragement
(incentive) in the process of creating (forming) the concept in mind. Hershkowitz et al. (2001) defined the epistemic actions of the
abstraction process as recognizing, co-constructing and constructing. In RBC, it has been observed that when a person forms a
concept in his mind, epistemic actions are ordered non-sequentially (Dreyfus, 2007). It is emphasized that the actions have a
structure that can be intertwined and accommodate each other (Ozmantar, 2005).

RBC+C (recognizing, building-with, construction and consolidation) abstraction model, which was developed and used to reveal
the mathematical abstraction process from the context in the mind of the individual, reorganizes the old structures to reach a
new structure, establishes connections and relations between them and establishes connections and relations between them and
requires integration into a single thought process.

“Recognizing” in the RBC+C model is to attribute meaning to the mathematical structures in the learning environment by using
the formal or informal information available in the individual's repertoire (Hershkowitz et al., 2001). This includes recognizing the
structures that individuals are familiar with about the mathematical structure studied (Bikner-Ahsbahs, 2004; Hassan &
Mitchelmore, 2006); in other words, it is the use of structures when necessary (Dreyfus, 2007).

In the process of "building-with" in the RBC+C model, individuals who need familiar structures to generate new knowledge
create a viable solution to the problem by using their existing structural knowledge. This process, in which the act of building
together is intertwined with the epistemic act of recognition, requires associating the known with the new content (Bikner-
Ahsbahs, 2004; Hershkowitz et al., 2001). The construction of the individual with his action is a critical point in the abstraction
process, and when it is not observed, it can give a clue that will activate him (Dreyfus, 2007).

In the RBC+C model, “construction” is the process of restructuring the known structures by making a partial change and
creating new structures/meanings based on this action (Bikner-Ahsbahs, 2004). The reason is that the individual cannot construct
a new structure without performing other cognitive actions using his knowledge and experience. Construction occurs due to the
realization of the other two cognitive actions (Dreyfus, 2007). If the individual contemplates only a mathematical subject intensely,
a structure will be formed (Dreyfus, Hershkowitz & Schwarz, 2001).

Depending on the problem, the same problem enables a student to perform the knowledge construction action, while another
student can perform this process recognizing action (Giirbiiz, 2021). In other words, the occurrence of these actions is not clear
and precise. This depends on the student's past experiences, personal skills, and whether stimuli trigger the student's knowledge
(Dreyfus et al., 2001). However, Dreyfus (2007) stated that new structures constructed using abstraction are fragile, making it
difficult to maintain the new structure. Consolidation can occur when one person associates structures with another, uses
structures to create a new structure and reflects on these structures. The act of combining can occur when students study well-
known mathematical topics and, at the same time, use a situation or concept they have just abstracted for further abstraction
(Dreyfus & Tsamir, 2004).

Hershkowitz et al. (2001) found that abstraction occurs during problem-solving in their study with ninth-grade students.
Ozmantar and Monaghan (2007) stated the factors affecting the abstraction process in their study of the absolute value function.
Yesildere and Tirnukli (2008) examined the effects of different mathematical forces on the abstraction process. The RBC + C
model has been studied in different studies using various mathematical concepts: most enormous integer function (Altun & Yilmaz,
2008), properties of algebraic and arithmetic operations (Dreyfus et al., 2001; Giirbiiz, 2021), ratios and proportions (Hassan &
Mitchelmore, 2006), and probability (Dreyfus, Hadas, Hershkowitz & Schwarz, 2006; Hershkowitz, 2004; Schwarz, Dreyfus, Hadas
& Hershkowitz, 2004). In addition, functions (Hershkowitz et al., 2001), absolute value (Ozmantar, 2005), linear equations (Sezgin-
Memnun & Altun, 2012), infinity (Tsamir & Dreyfus, 2002), and triangles (Yesildere & Tiirnlkli, 2008) have also been investigated.
In addition, the RBC+C abstraction model has been compared with Sfard's theoretical model, and the issues that the RBC+C model
is effective in this process have been revealed (Girbiiz et al., 2018). It was decided to choose RBC during the analysis period since
vital situations where the reason for the emergence of RBC, and the original theory was an abstraction from the context.

The Study Aim

First, it is an undeniable reality that as an experienced instructor of calculus courses for more than 32 years, understanding
the concept of Limit is the basis for teaching concepts such as Continuity, Definite Integral, Differential Calculus, Etc. Higher
Mathematics is more than reconsidering the epistemic actions of Recognizing and Construction in terms of continuity, integration,
differentiability, Etc. and finding new properties and connections in the process of going from Recognizing to Construction or how
mathematical thinking works in this process. In this context, it is another fact that if this critical concept is not fully learned, it will
not be adequately understood in advanced concepts or only operationalized will be prioritized. This study is based on our previous
study, which investigated how the concept of Limit changes operationally and conceptually in the individual's mind (Giirblz et al.,
2018); unlike operational thinking, is to motivate students to draw attention to their conceptual context-based understanding of
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the concept of "limit" and to reveal abstraction processes in terms of RBC+C from this point of view. In a way, this study is a
continuation of our previous study.

This study aims to reveal the realization processes developed by pre-service mathematics teachers for problems in which the
Limit is organized contextually. It is thought that the abstractions developed by the pre-service teachers in this process will
contribute to teaching the concept of Limit. In this context, the research problem is “How do prospective teachers abstract the
concept of limit from contextually organized Limit problems?” has been determined. Answers were sought for the following sub-
problems:

1. What is the abstraction of prospective mathematics teachers in contextually organized limit problems?

2. What are the situations that pre-service teachers have difficulty abstracting in contextually organized limit problems?

METHOD/MATERIALS

Lester (2005) reasons why educational research needs to be pursued within a scaffolding framework. A framework is here seen
as “a basic structure of the ideas (i.e., abstractions and relationships) that serve as the basis for a phenomenon that is to be
investigated” (p. 458), representing its relevant features as determined by the adopted research perspective, and serving as a
viewpoint to conceptualize and guide the research. A research framework thus “provides a structure for conceptualizing and
designing research studies,” including the nature of research questions and concepts used and how to make sense of data. A case
study, one of the qualitative research types, was used in this study. Since the research has descriptive and explanatory features
(Yin, 2003) expected in a well-designed case study, it was concluded that this method is suitable for use. Case studies are suitable
for examining a particular phenomenon in detail, such as a person, a process, an operation, or an institution. In qualitative case
studies, the researcher(s) investigates a process, questions can address a situation description, and themes can be derived from
it (Creswell & Creswell, 2017, p. 130). The situation in this research is a detailed examination of pre-service teachers' concept
abstractions in contextually designed limit problems. The data obtained in case studies are vital in reality, and the findings are
open to interpretation (Cohen & Manion, 1994). The data was collected with the course's instructor and a participant. Participant
interviews were thought to help interpret mathematical thinking and abstraction during the interview. Therefore, it can be
considered a descriptive case study that requires detailed information about a phenomenon to provide data for future
comparative studies (Merriam, 2002).

The participants of this study are pre-service mathematics teachers at a university in the big city of Marmara, the geographical
region with the most Universities in Turkey. 52 (30 female and 22 male) primary school mathematics teacher candidates constitute
the sample of this research, which was carried out to reveal the ability of pre-service teachers to abstract from the context related
to limit problems prepared in the contextual format during the Analysis-1 lesson. It was determined that the participants were
first-year students studying in the primary school mathematics education program, and all the participants regularly attended the
Analysis-1 course. Among all students, students from three success levels were determined for interviews with the purposeful
sampling method. All three students are women. Evaluating the GPAs of the participants and the opinions of the course teacher,
they were classified into three categories: good, moderate and mediocre. A random student was selected from each category,
and interviews were conducted. In addition, these students participated in the study voluntarily. They had already learned the
series and functions necessary to acquire limited knowledge. The students were given the nicknames Ayse, Fatma and Hayriye.
The students in the study group of the research completed the calculus courses.

Data Collection Instrument

Although not all problems alone lead to an abstraction, the abstraction of a concept in the mind of the individual can only be
realized in the problem-solving process (Hershkowitz et. al. 2001). For this reason, four contextual problems were designed by the
researchers in order to determine the epistemic abstraction actions of pre-service teachers in the process of abstracting the
concept of limit from the context. These problems are derived from the contexts that the participants may encounter in daily life
in order to reveal the basic features of the limit concept, for example:

Question-1: Two people approaching a wall are talking, and they are telling each other about the numbers on the number line
on the floor. How can they know where the wall separating these people is, this is an example of what mathematical concept?
Briefly write the name of the concept and explain it.

i How would you explain this situation in a mathematical language?

ii. When you consider the mathematical concept mentioned in this question, what is the advantage of the approximation
method used to find the number under the wall? Why is this approximation method used mathematically?

Question-2: While traveling by car, the speedometer reads 85km/h. It shows the way to go in an hour. However, in the real
world, your speed is constantly changing over time, and the only real information you have is that you have traveled 150 km from
Ato B in exactly 2 hours. The number your speedometer gives you is the limit at t;moment of your trip.
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Here it shows the distance traveled until the time. How would you explain the mathematical expression shown here to someone
who doesn't understand? Please explain.

Question 3: Two friends are playing the game of keeping score. Ali kept the number c in his mind and his friend told him the
number c+ 6. Ali, on the other hand, told his friend that the value of f(c+ 6) is "€" higher than the value of f(c), which is the function
value of the number it holds. At this time, his friend said the number c-6, while Ali stated that the number he kept was as little as
“€” from the function value.

i Express the situation expressed here with the limit using the &- € technique.
ii. Draw the limit graph showing your approach method.
Question 4: It is desired to make a rectangle with the largest area with 36 meters long wire.

Perimeter of Rectangle= 2w+2|=36

Length(w) 8 8.5 9 9.5 10

Area(a) 80 80.75 81 80.75 80

i The limit value of the field will be 81 as the length “w” value approaches 9. Express the expression with the limit using
the 6- € technique.

ii. Explain why the "w" side must take the value 9 for the area of the rectangle to be the largest, using at least two of
the graphs or expressions of f(w)=area,f(w).

All the designed contextual limit problems are related to the mathematics teaching department Analysis 1 course learning
outcomes. Therefore, the problems are directed towards the abstraction of the limit concept.

The aim of the first problem is to know that the concept of limit can be approached from two different directions in the
construction of epistemic knowledge, to explain the approach method with a mathematical language and to measure the
conceptual reflection of the approach method, which is expressed mathematically. Pre-service teachers are expected to reflect
their knowledge of the concept of limit in order according to the three epistemic actions of RBC.

The purpose of the second problem requires that the Limit information be explained with different representation tools. In
this respect, pre-service teachers' demonstrations will show which of the RBC epistemic actions they will exhibit regarding the
concept of Limit.

The purpose of the third problem is to enable them to apply the epsilon-delta technique to a contextual situation and to derive
a complete mathematical definition from the contextual form of the limit. In this respect, the epistemic actions of the candidates
with their solutions will be determined.

The aim of the last problem is to adapt the epsilon-delta technique from the contextual situation to the mathematical form,
to show the epsilon-delta technique in mathematical form, and finally to associate the epsilon-delta technique with the context
by showing it in geometric form. The purpose of the problems and the RBC+C epistemic actions that teacher candidates are
expected to show in the problem-solving process was presented for expert opinion. The difficulty, sequencing, and epistemic
indicators of the problems were rearranged in line with their suggestions and justifications.

Procedure

At the center of the research is the process of abstracting the concept of limit from the context of pre-service mathematics
teachers. Semi-structured interviews and participant observations were used as data collection tools in determining the
abstraction processes of the candidates. In accordance with the academic calendar, within the scope of the Analysis Course,
education continued in accordance with the achievements until the midterm. Afterward, the purpose and scope of the research
were explained to the participants in detail before the application was made. Then, the volunteers were determined, and the
working group was determined. Interviews were held without any additional training for the candidates. The interviews were
recorded with a voice recorder. Their responses to semi-structured forms and supplementary papers were collected. All records
were analyzed as a whole. This is to allow the researcher to review them as often as he wishes, delaying a final decision until he is
sure of which points to emphasize in the analysis process.

Data Analysis, Reliability and Validity

The data were analyzed and interpreted using descriptive analysis of students' answer sheets, audio recordings, and observer
field notes. The purpose of the analysis is to organize the obtained data and present it by interpreting it within the theoretical
framework. The data obtained for this purpose are described systematically and clearly (Yildirim and Simsek, 2016). At this stage,
the dialogues recorded during the interview were listened to several times and translated into expressions/texts in the study.
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These data were analyzed, and the findings were divided into meaningful categories. Accordingly, the RBC+C model was applied
to the expressions in the abstraction process and these expressions were analyzed through the cognitive actions of this abstraction
model. In this context, the themes used and determined in the analysis of written interview expressions are recognition, co-
construction, construction, and reinforcement. In other words, these cognitive actions were observed and recorded collectively
by two researchers independently in the solution of each problem. Definitions of these cognitive actions for the problems in this
research and examples of these actions are given in Table 1. The analysis template prepared by the researchers for the interview
questions was adapted from the study (Gurbiz, 2021).

Table 1. Cognitive Actions of the RBC+C Abstraction in Context Model

Epistemic

. Indicator Example
Action P
It includes formal or informal information that an individual has Recognition of limit information,
previously acquired. They are attributing meaning to mathematical The meaning of the right and left approaches in
Recognizing elements in the teaching environment. It creates individual awareness finding the limit,
about what kind of prior knowledge is needed to learn new Relating the meaning of limit from context to
information. epsilon-delta
The use of limit information to solve the first
problem item i,
. . . . Using the limit information in the equation to
It is seen in the problem-solving process. It is an example of personal
. . . solve the second problem,
- . use of pieces of information that one already knows to create a .
Building- with In the third problem, the processes before the

workable solution to the problem. This is intertwined with cognitive

. . . formation of the structure,
epistemic actions.

Procedures before installing 6- € technique to
solve the fourth problem

Constructing a new mathematical structure
contextualized by using the epsilon-delta
technique in the first items of the third and
fourth problems, the formation of the formal
definition of the limit.

It is to partially change the known structures or to create a new

Construction . . . .
mathematical structure based only on preliminary information.

In the second item of the third problem, the
formal definition of the limit is reinforced
because a different notation is needed.

In the second item of the fourth problem, the
formal definition is reinforced in explaining a
new situation.

It requires developing a new structure in the mental process. It is the

Consolidation N .
elimination of the fragility of the new structure.

Students use their prior knowledge to solve the limit problems presented in context. With this preliminary information, it is
expected to perform building-with action for different purposes. Afterward, the thinking styles used in the process of constructing
the limit knowledge of the students are revealed. The extent to which the students have created their limit information and the
necessary preliminary structures are reported. Finally, interpretations were made according to the data in order to make sense of
the findings explained. The relationships between these findings and the conclusions drawn are presented in detail.

In this study, triangulation and inter-interpretive reliability methods were preferred to ensure reliability (Lincoln & Guba,
1985). In order to provide triangulation, the suitability of the categories to the steps of the theory was determined comparatively
by using the transcripts of the participants' written texts and audio recordings. While data from written texts were used
predominantly to define the categories, audio recordings were used to validate the categories. For example, based on written
texts, the appropriateness of the RBC model for epistemic actions was determined. The classifications took their final form after
being confirmed with audio recordings. For inter-interpretive reliability, participants' predictions, observations and explanations
were evaluated as raw data by two independent researchers. Researchers have assigned them to independent thematic categories
in connection with the steps of the theory. After the coding, it was seen that the consensus of the researchers was over 85%.
Researchers debated inconsistencies in these categories until a consensus was reached.

FINDINGS

The interview, which is the primary data source of the research, was carried out on pre-service mathematics teachers with
three different success levels who participated in the research. During this 60-minute process, these participants worked on four
different problems.
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The first problem (approaching from the left and right to find the limit at a point) was prepared for finding the limit at a point.
Participants are expected to recognize the limit in the contextual situation, and to remember an approach that uses finding the
limit at some point. In item i, the remembered mathematical structure is expected to be expressed in mathematical language,
that is, they are expected to exhibit the B epistemic action. In item ii, the answers of the participants determine the epistemic
action they exhibit. This is the nature of RBC+C. If the advantage of the approach method used in the process of finding the limit
is determined and the reasons for this approach are expressed mathematically, a C epistemic action can be observed.

Abstraction epistemic actions exhibited by students according to their problem solutions differed from each other.

Ayse 5: | think this concept is approximation. Approaching is for me the same thing as a half infinity.

Nadasma.l
A\
A demel
P

Approaching = é mean
Ayse 8: They are approaching point 33 from the right and left.

Fatma 3: Once the two say the numbers closest to the wall, it will be easy to guess the number in between. It is an example of
approaching the limit from the right to the left.

Fatma 6: The two of them are very close to that number, but they cannot see that number and they get support from each
other in this regard.

Hayriye 2: Instead of the wall, we can find it by saying the numbers as close to the wall as possible by the people on the right
and left.

Hayriye 5: because we try to get it from the closest place as possible, not from a far place at the limit, so that the result can be
found.

Hayriye 9: This is an example of the concept of limit in mathematics. If a limit variable x approaches a fixed-point ¢ and f(x)
approaches a value of L, it is said that the limit of “f” at point ciis L.

Three participants showed that they had limit knowledge. In addition, they all exhibit the epistemic action of R. While Ayse
exhibited a simpler R epistemic action, Hayriye showed a more layered epistemic action regarding limit knowledge. Ayse has
defined the approach method more shallowly. This shows that his approximation method thinks that the function f(x) will be
meaningful only for the "o=" value of x. Hayriye, on the other hand, expressed a mathematical definition for the value of the Limit
at a point. It gives rise to the idea that there is a dynamic point for all participants in finding the limit with the approach method.
In item i of the same question, the epistemic actions of the participants in using limit knowledge were investigated.

Ayse 14: There is a limit at 33 points.

o U = 400 i 4o = 400 T -QLU:-MO
X ZB* ,‘*33. X-33

Ayse made the above-mentioned definitions without any explanation. Fatma did not show any mathematical expressions.
Hayriye, on the other hand, made a limit definition based on the f(x) function.

Hayriyel6: These should be equal to each other so that we can reach a conclusion, but an important point is that the function
does not have to be defined at that point, that is, 33 point in this question, | would like to point out that.

o) 105
dn m \ (X) et 3 3 ~
- 7 L‘x-ﬁ,?g,-,,, I
Participants were able to exhibit the Building-with epistemic action for finding the Limit with a right and left approach.

However, only the good Hayriye exhibited a full Building-with epistemic action, while the participant in the mediocre category
showed a deficient Building-with epistemic action.

In item ii of the same question, the structure expected to be revealed by the participants was investigated. However, the
participants could not exhibit a full Construction epistemic action. They just exemplified this approach from their own repertoire.

Hayriye 20: There are some functions whose advantage cannot be found as a result. For example, when you write these
functions, the value may not come, or there may be functions that go to infinity. The limit makes it very easy for us to find them.

Although a full Construction epistemic action has not been revealed, the participants stated that an existing known structure
can be partially changed and its results. However, an action at this level was not observed for the participants in the average and
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middle category. In general, the participants made experiential connections with their past knowledge in the process of
constructing limit knowledge.

The second problem is the velocity-time variation in a given functionf (x). They were expected to find the limit of the function
at the time t, expressed in the problem. The focus of the problem is the mathematical explanation of how to find the limit
operation of the speed-time variation of a car in real life situation. Although the prominent abstraction process is seen as the
Building-with epistemic action, a Construction action is expected in the reflective explanation. Naturally, this process is directly
dependent on the answers given by the participants.

Ayse 30: To explain this to someone who doesn't understand, we need to simplify it. But | think it is at a level that cannot be
simplified. | cannot simplify that expression in my head.

Hayriye 42: Usually we use the limit to find the current speed. While using the limit, we try to keep the velocity, that is, the
time, close to zero so that we can calculate the current (it talks about t,) as much as possible so that we can find the current
result/speed.

agIKlay1niz. 0 oo kdorks 0 o daly

‘s Loreslon ase - =
aferbany 0 andels Wiz - 2aMN Sifve yoklsrkan («1+ raiafe Mesafze
Zorvon  depiSimi

—

distance traveled so far — current distance

current speed of the car = as time approaches zero(1 + -
p f P ( time change

Hayriye 48: The speedometer gives us the speed we are going at that moment and while doing this, it uses the closest time
interval.

Hayriye 52: For this reason, when calculating the limit, At is indicated by an arrow as going to zero.

In this problem, only the participant in the good category was able to show a full Construction epistemic action. In other words,
it is necessary to differentiate the function in the instantaneous velocity calculation. An explanation of how the function is derived
using the limit is given by the participant. This shows that limit information can be used to create derivatives and can perform
abstraction. Only the participant in the mediocre category could not reach this level.

In the third problem, one is expected to arrive at a formal definition of a limit using the § — € technique from a contextual
situation. Constructing a definition is a Construction epistemic act. However, if the preliminary information is written without
expressing it in accordance with the contextual situation, only action B is exhibited. In the second item of the same question, they
were asked to express the limit in a different form. The mathematical structures developed or constructed in the questions
answered so far need to be brought together and expressed in a different mathematical notation. In this respect, consolidation
action is expected depending on the answers of the participants.

When the answers given to the first item of the third question were analyzed, it was seen that the participants generally drew
graphs in accordance with the known limit definition and tried to make a formal definition using the § — € technique. For example,
Fatma, who is in the middle category, defined a f (c) function only for the c value in the abstraction process.

£ ve §%0 ken Oe\v-al ¢ otdug'undg Vo)=L olmasidyy,

However, it is seen that he could not integrate the data related to the limit state, which was expressed contextually, in accordance
with the definition. The process was completed as memorization by giving a definition. For this reason, it is seen that the limit
information is only in the epistemic action dimension of using. Participant Construction, who was at the middle level in the
abstraction of the contextually designed limit information, could not abstract in the epistemic action. Therefore, no Consolidation
was observed. For this question, although only the participant in the mediocre category could do an appropriate Building-with to
develop an appropriate abstraction, he did not exhibit an epistemic action at the Construction level and a complete abstraction
did not occur.

L-§ ¢ fn) ¢ Lre
_g Lhy-LLE
F—C-u\’l—\‘e

Ayse 40: cis a point on the x-axis. As ¢ - and c+, they are approached from the right and left. A is such a small number that one
could say 0.0001. Afterwards, Ayse could not associate the contextual situation with the formal definition.

[Tr -QLX) = -QLC)
R=2C

In general, the participants made solutions at the level of Building-with epistemic action and were able to express the formal
definition. However, because they could not take an epistemic action at the Construction level, an abstraction did not emerge.
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When the answers given to the second item of the third question were analyzed, it was seen that the participants were generally
able to make an abstraction similar to the first item of the same question. In summary, it has been observed that they express the

formal definition but cannot abstract from the contextual situation, that is, they show improvement at the operational level. A
graphical representation of Hayriye is shown in the figure below.

L L & ok
W e, {accne | NS ¥
c~§ ¢ C+§

Hayriye 64: | used deltas from the right and left of c. | said ¢ + § to the right of C. By the way, | wrote c on the x-axis. In short,
I wrote ¢ + & on the c axis to the right of c and c-8 on the x axis to the left, and the value of ¢ — § corresponds to f(c)—€.

When the answers given to the second item were analyzed, it was seen that they could make a clearer abstraction compared
to the first item. Geometrically, the abstraction of the § — € technique from the contextual situation was observed more clearly

than the algebraic one. Ayse answered the same question with an approach that contains some errors in its content.

(L+E) 1
LN E S i i =
p |
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Although Ayse was able to construct the formal definition of the limit geometrically, she could not fully express the change in
the f(c) function in the ¢ — &, ¢ and ¢ + § intervals during the construction process.

Ayse 49: cis a point on the x-axis. As ¢ - and c+, they are approached from the right and left. A is such a small number that one
could say 0.0001.

Although Ayse has gone through a complete construction process, it is seen that she has done this with some knowledge
deficiencies.

In the first item of the fourth and final question, they were asked to use a technique that was an application of the limit. In this
process, the desired derivative is obtained with the limit. However, since the participants were able to operate with memorized
information, a construction process did not emerge, and therefore an abstraction did not occur.

fn Hlw) =3\ x=-9]¢$
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Ayse 69: | may have mixed up the § and € values. But in the end, both are very close to zero, so | don't think anything will
change.

Ayse 79: | remember w and | must be close to each other for it to be the largest, after all, we found this using derivative.

Ayse could not make an abstraction in obtaining an implementation of the derivative using the limit. It has been observed that
he remembers some of his prior knowledge correctly, thus exhibiting the epistemic action in the § and € techniques, although
he could not obtain a function as in the second problem, despite placing the data correctly. In this respect, it is seen that he

remained at the B level and could not reach the Construction level. On the other hand, Hayriye made similar transactions with
Ayse. Similarly, epistemic action could be exhibited at the Building-with level.

In the second item of the fourth question, how they will relate the concept of derivative and limit and what kind of structure
will emerge in this process are examined. Participants tried to reach the solution by finding the vertex of the function through the
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applications of the derivative. In general, instead of constructing limit information, they turned to applications of derivatives,
which are memorized information.

Fatma 98: | went with the derivative first so that the area is the largest. | said that the derivative of f should have w=0.

Fatma 104: | took the derivative of the value in the field. In this derivative, w=9.

Ayse 90: Here we can take the derivative to find the maximum value of the field. coming out of here.

Llw)= -t 413w

D)= -2 + 1B w=9 +epe deIT

Ayse 96: At the peak value, namely 9, the area will have the largest value.

Ayse 100: When we show this graphically, we see that the peak is the highest at the point of the peak, that is, at the point 9,
the area will have the largest value as 81.
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Hayriye 108: The derivative of the function is usually used to find its maximum value. So this helps us with big and small area
calculations. Its derivative became 18-2w. | set this equal to zero. 2w, 18 is out and w is 9 out of here.

Alaniz 1Ew -w™
FOO=8w -w"
F X = 1g-2w =0
2w =18
w=9
Hayriye 112: However, it does not tell us that w is the maximum value. To prove that it has a maximum value, we need to draw

a graph.
L
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As can be seen from the answers of the participants in the last question, there was no abstraction for limit information. In
general, the participants used derivatives and applications to reach the result.

DISCUSSION

In this study, the processes of abstracting the concept of limit from the contextual situation of pre-service mathematics
teachers from three levels (good, medium and mediocre) were examined using the RBC+C abstraction model. The participants'
processes of abstraction from context were examined using four main contextual research problems and sub-problem items on
cognitive actions of recognition, co-construction, construction and reinforcement. These problems, designed by the researchers
to reveal students' mathematical thinking levels and abstraction processes, enabled students to use their prior knowledge and to
have a new structure.

The pre-service teachers who could construct the concept of limit in their minds in contextually designed problems were asked
to form the approach method for the limit point obtained at one point and to explain the situation mathematically. At this stage,
the step of knowledge came to the fore. However, in explaining the situation mathematically, examples from B+ and C steps are
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seen. In general, it was observed that the participants could not provide an appropriate explanation for the C level, while they
could easily do B+ at this stage. The general reason is that they do not build a complete abstraction of limit knowledge, and the
experientially acquired knowledge needs to be assimilated.

The second question was asked in a form in which both the approximation method and the derivative were obtained from the
limit information. The answers to the question showed that only the participants with good B+ knowledge, that is, able to practice
more through experience could realize an abstraction. Although the participants' ability to practice a lot to perform abstraction
has similar characteristics to the literature (Glrbiz et al., 2018; Bergsten, 2006; Sezgin-Memnun, 2017), it is seen that their ability
to form a complete structure is weak. In the second item of the same question, all participants were able to explain the situation.

In the third problem, a well-known limit metro is tried to be abstracted. Although all participants completed their tasks
successfully, it was observed that there were some information deficiencies in the explanation part, which affected the abstraction
process. This incomplete information showed that in constructing the concept, the participants caused errors in transforming
algebraic information into geometric information. The RBC+C abstraction model helped analyze and explain students' thoughts
when some answers were unexpected or inconsistent with previous answers. It seemed natural to serve as an explanatory tool
(Ron, Dreyfus, & Hershkowitz, 2010) for correct answers partially based on incorrect information and incorrect answers mainly
based on correct information. In short, the participants exhibit some lack of knowledge even when they work on a well-known
concept in the knowledge creation process. This situation affects the abstraction process. In the last contextual problem, all
participants could abstract from the contextual situation using the technique. However, it has been observed that no C or C+
specific to their disclosure has occurred. In general, they construct a C in the form of the development of R and B+ epistemic
actions. In the second item of the same problem, only the participant in the excellent category could perform an abstraction.

In contrast, the others were able to exhibit the b+ epistemic action. Mainly, the participants turned to concepts such as
derivative and peak value in constructing limit information. One reason is that they use implementations of the derivative, which
is an easier way of constructing limit information. While the participants were creating the mathematical structures they were
expected to construct in the problem-solving process, they tended to create new structures based on the structures they knew by
heart rather than forcing their minds.

The RBC+C abstraction model proved to be helpful in the process of explaining the path to soft information as opposed to just
learning. Hayriye, who has a high level of mathematical success, structured her limit knowledge as a result of the analysis of this
abstraction model's cognitive actions of recognizing, co-constructing, constructing and consolidating. Here, the structuring process
of knowledge is an abstraction. Participants at all levels could demonstrate appropriate epistemic actions regarding using limit
information presented in context. However, there has yet to be a complete success in writing this contextual limit information in
mathematical form, and thus in the opportunities that allow abstraction away from memorized information. This shows that the
development of students' mental structures confirms these cognitive actions. In related studies (Altun & Yilmaz, 2008; Sezgin-
Memnun et al., 2017; Girbiz et al., 2018) that focused on the abstraction of limit information in Turkey, students generally stated
that they formed the concept within themselves. In addition, it can be stated that the participants of this study do not have
misconceptions about limit knowledge. This confirms that pre-service mathematics teachers have had an effective learning
process for limit knowledge.

However, the participants had difficulties transferring the contextually designed limit information to a new situation, giving a
complete mathematical explanation, and explaining the limit information mathematically beyond memorization. For this reason,
except for Hayriye, who is at a reasonable level, the others could not achieve a complete abstraction. Although similar results
were obtained in Roh's (2007) study, participants needed help in a complete abstraction of limit knowledge in learning processes
organized with contextual problem-solving activities. Although most participants were successful in the questions containing the
active part of the limits, they could not achieve the same success in the questions containing the conceptual part. This research
result is like the literature studies (Barak, 2007; Queseda et al., 2008; Giiven et al., 2012; Glirbiiz et al., 2018). It was observed that
the participants exhibited the building with epistemic action better, but they had much difficulty constructing epistemic action.
This may be because conceptual learning and procedural learning are not balanced in mathematics, there is more conceptual
learning than procedural learning, and therefore students cannot apply the concepts or definitions they learn in mathematics
lessons (Soylu & Aydin, 2006).

CONCLUSION

Under its nature, it was used to investigate the process of structuring limit knowledge in the minds of pre-service teachers
through the RBC+C model of the process of abstracting mathematical knowledge from a contextual situation. In this process, it
was repeated that the RBC+C model was helpful in determining the components of limit knowledge in the minds of pre-service
teachers. It was determined that the pre-service teachers interviewed developed an understanding of limits and needed help
using this concept in mathematical operations. However, they had difficulties transferring the limited information presented in
context to new situations and explaining and proving it mathematically. In addition, it was found that they had difficulty adapting
the formal definition to the new situation when faced with a contextual situation in which they could make a formal definition of
the limit. Pre-service teachers understand the formal definition of memorization. However, it has been observed that a specific
conceptual schema is formed in their minds. This shows that they cannot form the limited information in their minds entirely. In
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summary, although the pre-service teachers could show different representations of the definition of the limit in the solution of
the limit problems designed contextually, they could not comment on the variables in the definition. They could not construct a
unigue mathematical structure.
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Abstract

Purpose: The main purpose of geography teaching in primary school is to give students a geographical identity, to introduce
and make sense of the local and global environment. Qualifying questions and geographical inquiry skills play an essential role
in achieving the goals as mentioned above of geography. The purpose of this research is to determine the level of primary
school teachers' questioning skills for teaching place and way-finding gains in terms of Revised Bloom's Taxonomy. The revised
Bloom Taxonomy consists of six categories: knowledge, comprehension, application, analysis, synthesis, and evaluation.

Design/Methodology/Approach: The research was carried out based on the document analysis pattern, one of the qualitative
research methods, by following per the purpose of the study. The research was carried out with 32 primary school teachers
working in public schools in different provinces of Turkey in the 2020-2021 academic year. To collect data in the research, the
"Questioning Skill Form about Finding Place and Way-finding Gains" was used. A total of 426 questions prepared by the
teachers were analyzed by descriptive analysis in terms of the cognitive process dimension of the Revised Bloom Taxonomy.

Findings: In line with the data obtained and the analyzes made, determined that the questions prepared by the teachers for
the location acquisitions were at a low cognitive level. In addition, determined that the questions prepared by the teachers
were mainly for the steps of understanding, remembering, and applying, respectively.

Highlights: Within the scope of the results obtained, suggestions are offered for primary school teachers' tendency to create
more questions about high-level cognitive areas in the teaching of place and direction, which is a functional subject, and for
further research.

Oz

Cahsmanin amaci: ilkokulda cografya dgretiminin temel amaci, 6grencilere cografi kimlik kazandirmak, yerel ve kiiresel cevreyi
tanitmak ve anlamlandirmaktir. Cografyanin sézi edilen amaglarina ulagsmasinda nitelikli sorular, cografi sorgulama ve mekani
algilama becerisi 6nemli rol oynamaktadir. Bu arastirmanin amaci ise ilkokul 6gretmenlerinin yer ve yon bulma kazanimlarinin
6gretimine yonelik soru sorma becerilerine sahip olma dizeylerinin Yenilenmis Bloom Taksonomisi agisindan belirlenmesidir.

Yenilenmis Bloom Taksonomisi bilgi, kavrama, uygulama, analiz, sentez ve degerlendirme olmak tzere alti kategoriden
olusmaktadir.

Materyal ve Yéntem: Arastirma, ¢alismanin amacina uygun olarak nitel arastirma yontemlerinden dokiiman incelemesi deseni
temel alinarak gergeklestirilmistir. Arastirma, 2020-2021 egitim 6gretim yilinda Turkiye’nin farkli illerindeki resmi okullarda
gorev yapan 32 ilkokul 6gretmeni ile gergeklestirilmistir. Arastirmada veri toplamak amaciyla “Yer ve Yén Bulma Kazanimlarina
iliskin Soru Sorma Becerisi Formu” kullanilmistir. Ogretmenler tarafindan hazirlanan toplam 426 soru Yenilenmis Bloom
Taksonomisinin biligsel slire¢ boyutu agisindan diizeyleri betimsel analiz ile ¢6ziimlenmistir.

Bulgular: Elde edilen veriler ve yapilan analizler dogrultusunda, 6gretmenlerin yer yon kazanimlarina yonelik hazirladiklari
sorularin disik bilissel dizeyde oldugu tespit edilmistir. Ayrica 6gretmenler tarafindan hazirlanan sorularin sirasiyla en fazla
anlama, hatirlama ve uygulama basamaklarina yonelik oldugu belirlenmistir.

Onemli Vurgular: Elde edilen sonuglar kapsaminda ilkokul 6gretmenlerinin, islevsel bir konu olan yer ve yén konusunun
6gretiminde Ust duzey biligsel alanlara yonelik daha fazla soru olusturma egiliminde olmalarina ve sonraki arastirmalara yonelik
oneriler sunulmaktadir.
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INTRODUCTION

Education is a process that covers many elements and complements real life. The educational program included in the
educational process consists of four essential elements: goals, content, learning-teaching strategies, measurement, and
evaluation. Although dynamic relationships exist between these items, changing one thing also affects other items. In this context,
the objectives item is essential in being a starting point for different things. The taxonomies, which emerged in the 1950s and
1960s in the determination of targets, attracted attention worldwide and became an indispensable element (Bimen, 2006).

Taxonomy, which plays an essential role in the development of curricula, is the gradual ordering of desired behaviors or
achievements from simple to complex, from easy to difficult, from concrete to abstract, and to be interconnected (S6nmez, 2004).
In this context, researchers made classifications. The most widely accepted of these classifications is the taxonomy of the cognitive
learning field developed by Bloom in 1956. Bloom's Taxonomy has a hierarchical order and progresses from low mental levels to
high mental levels (Birgin, 2016). Bloom's Taxonomy comprises six categories: knowledge, comprehension, application, analysis,
synthesis, and evaluation. These categories aimed to classify the education programs of teachers, administrators, experts, and
researchers, questions about assessment and evaluation, and education system objectives (Amer, 2006). Bloom's Taxonomy has
been revised due to the differentiation of education-teaching approaches within the framework of developing and changing
conditions, enabling educators to refocus on the original taxonomy and the need to combine current information about
development and learning psychology, teaching methods and techniques, measurement and evaluation with this taxonomy. Due
to the reasons mentioned above, the Bloom Taxonomy was renewed in 2001 by the working group chaired by Anderson and
Krathwohl (Biimen, 2006; Onlen, Tatan & ibret, 2020; Tutkun, Demirtas, Arslan & Giir Erdogan, 2015).

When the changes in the revised classification are examined, there has been a transition from one dimension to two
dimensions: "Knowledge Dimension" and "Cognitive Process Dimension." In the knowledge dimension, “Factual Knowledge” (Basic
elements that need to be known, discipline/solving problems), “Conceptual Knowledge” (Relationships that enable the essential
elements in a large structure to work together), “Procedural Knowledge” (How to do something, questioning methods, skills,
techniques, criteria for using methods), "Metacognitive Knowledge" (Metacognitive knowledge and awareness and knowledge of
one's cognition). The categories in the cognitive process dimension are preserved as six categories, as in the original number of
categories. However, the instructional objectives (categories) are formulated from nouns to verb forms (remembering,
understanding, applying, analyzing, evaluating, and creating). In addition, three categories were renamed (Knowledge: Recall;
Comprehension: Understanding; Synthesis: Creation), and the order of two categories (Synthesis/evaluation by creation) was
changed (Amer, 2006; Krathwohl, 2002). The Revised Bloom Taxonomy, which was put forward after the changes, is shown in
Appendix 1. In the revised taxonomy, the expression of targets becomes essential.

In addition, using the taxonomy table allows educators to learn what can be done by noticing the empty (not filled) cells in
the table (Bimen, 2006). In this context, it can say that the Revised Bloom Taxonomy is a vital planning, measurement, and
evaluation tool based on the constructivist approach (Birgin, 2016). Curricula based on a constructivist approach provide
alternative assessment and evaluation methods that measure high-level thinking skills (Arseven, Simsek & Giliden, 2016). First, it
is essential to teach students to think to develop higher-order thinking skills. In this context, questions are essential elements of a
process that enables and activates thinking and requires expression. Because seeking answers to questions requires mental
processing (Erdogan, 2017; Sanh & Pinar, 2017). Therefore, we should create a question of different types to enable higher-order
thinking skills. Skills within the scope of creating, asking, and answering questions play an important role in creating a research-
based learning environment. It is also essential in raising inquisitive individuals.

The questions asked by the teachers determine to what extent the students have achieved the targeted achievements. In this
sense, the question is the most excellent assistant of teachers in the learning and teaching process. In addition, it can say that it is
one of the essential tools that enable students to assume the role of a tiny scientist and to be cognitively active in the course
process (Cakici, Urek & Dinger, 2012; Caliskan, 2011). On the other hand, asking the right questions in the learning process is more
important than giving the correct answers (Yavuz, 2020). When teachers ask appropriate and practical questions, the learning
process will start by itself. In addition, the essential element in gaining cognitive behaviors is the questions asked. Teachers must
ask students questions at different levels (starting the lesson, developing, etc.).

In measuring student achievement, teachers should ask qualified and quality questions that can measure learning at different
levels. In this sense, qualified and quality questions play an important role in ensuring the active participation of students in the
lesson, keeping the interaction and communication active between teacher-student and student-student, and facilitating the
learning of the subjects covered by students (Caliskan, 2011; Dogru, 2022; Kog, S6nmez & Ciftci, 2013). The effects of meaningful,
remarkable, and arousing questions about the subject are excellent for the course to pass in a quality process. Especially for
primary school students who are at the age of learning by asking, the answers given by the teachers during the lesson are essential
in terms of their cognitive development. To complement this process, teachers should also ask qualified and high-quality questions
their students. Geography teaching within the scope of various courses in primary school should be developed with questions and
skills that require students to examine the local and global environment (Catling, 2001).

Geography education in primary school is carried out in life studies and social studies courses. The geography acquisitions in
these courses aim to present information and facts about the world, provide students with positive attitudes and behaviors toward
their environment, and provide them with cognitive skills (Demirbas & Demir, 2018). In addition, geography teaching given in the
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primary school age ensures that the students gain identity, perceive, recognize and make sense of their environment (Alaz, 2009).
Thus, geographical development, sense of place, awareness of the world, positive attitudes, and values are developed in students.
While informing students about people, places, and environments, they are provided with a more thoughtful and positive
approach to these elements (Catling, 2001). In this context, | can teach geography in primary school by gaining geographical
knowledge, geographical inquiry and spatial perception skills.

First, the correct answer to the questions in the geographical query depends on the correct and reliable geographical
information. Geographical information is a place’s physical and human geographic characteristics. Geographical inquiry skill,
defined as the evaluation of events and objects in the world from a geographical perspective, has an important place in geography
teaching. In this context, teachers should encourage students to be interested in the geographical events and objects around them
by highlighting their curiosity. In addition, they should ensure that they systematically research the answers to these questions by
asking geographical questions about these elements. When geographic inquiry becomes a habit by primary school students, it will
become effective in the educational process. It will be beneficial in producing solutions to the geographical problems they may
encounter after education. The ability to perceive space is a prerequisite for finding a place and direction. Students need to acquire
the skill of perceiving the place in terms of being able to determine a location, find a place and direction, adapt to the environment,
comprehend the geographical information about the place and use geographical questioning skills in their daily lives (Demirci,
2006; Dogru, 2022; Safi, 2010).

The first step of teaching geography in primary school can be arousing students' curiosity. In this context, the questions asked
by primary school teachers to students should be of a quality that can give them a different perspective. These questions lead to
students' formation and development of scientific inquiry and geographical inquiry skills. For this reason, it is essential to prepare
the questions asked in taxonomy to achieve quality and a standard (Topgu, 2017). Therefore, we can use the Revised Bloom
Taxonomy in deciding the level of the questions used while the acquisitions related to finding the place and way-finding in the life
studies and social studies lessons in primary school are given to the students. In addition, the classification of the questions asked
for these gains that are planned to be gained should be done following the mental development of the students. The levels of the
prepared questions according to the Revised Bloom Taxonomy should be known by the teachers (Giindiiz, 2009).

In the research, it is understood that the teachers prepare questions without considering the level of course outcomes and the
Revised Bloom Taxonomy (Sanh & Pinar, 2017, p. 958). For this reason, for a question to be included in the education process
effectively for students and teachers, it is necessary to consider specific criteria and to have knowledge about measurement and
evaluation (Topgu, 2017). The teachers need to prepare the questions they prepared by considering the Renewed Bloom
Taxonomy in terms of developing high-level thinking skills such as problem-solving, research, and critical and creative thinking
(Uymaz & Caliskan, 2019). Researching the revised Bloom Taxonomy in different classes and courses is necessary for our education
system (BlUmen, 2006). In this context, it is essential to analyze the teachers’ questions to understand the students’ mental
processes and determine their learning levels. In addition, analyzing the questions is also essential in determining the level of
asking teachers questions (Galiskan, 2011, p. 122).

According to the Revised Bloom Taxonomy, there are limited studies on the evaluation of questioning skills on geography
topics in the literature. For example, geography lesson was written exam questions (Arseven, Simsek, & Glden, 2016); The
questions in the 9th-grade geography textbook and various geography exam questions (Gegit & Yarar, 2010) and the 9th and 10th-
grade geography curriculum outcomes (ilhan & Giilersoy, 2019; Sézcii & Aydinézii, 2019) were evaluated according to the Revised
Bloom Taxonomy. When the studies are examined, it is seen that there is a need for a qualitative study to evaluate the level of
questioning skills of primary school teachers about geography. At the same time, there is a need to determine the levels of written
exam questions at the secondary education level. Unlike other studies, this research is considered necessary in analyzing the levels
of questions according to the Revised Bloom Taxonomy and determining the levels of questions asked by primary school teachers
in teaching location and direction subjects in particular. In addition, it is thought that the research will also benefit the
measurement and evaluation research in geography teaching in primary school.

This research aims to determine the cognitive levels measured by the questions by analyzing primary school teachers' ability
to ask questions about geography acquisitions in terms of Revised Bloom's Taxonomy. Within the framework of this purpose,
“Which cognitive process dimension level of the Revised Bloom Taxonomy is included in the questions asked by the teachers about
the subjects of finding a place and way-finding?” search for an answer to the question.

METHOD

Research Model

The research is analyzed according to the Revised Bloom Taxonomy of the questions asked by primary school teachers about
the acquisition of place and direction from geography subjects within the scope of life studies and social studies courses. Since it
is a study that determines the cognitive process dimension of the questions, it features document analysis from qualitative
research methods. Because document review is a research method that enables the examination of written and visual materials
containing information about the phenomenon or facts that are intended to be investigated, according to a particular system
(Yildirnm & Simsek, 2016), the research documents consist of forms in which teachers should write questions about each
acquisition.
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Study Group of The Research

The research study group consists of 32 primary school teachers working in public schools in various provinces of Turkey by
using easily accessible case sampling, one of the purposive sampling methods. In this sense, easily accessible case sampling
provides an opportunity to speed and practice the research and to select participants who are close to the researcher and easy to
reach (Yildirnm & Simsek, 2016). Demographic information of the teachers participating in the research is given in Table 1.

Table 1. Demographic information on the study group

Gender n
Female 26
Male 6
Age n
20-25

26-30 7
31-40 12
41 years and older 12
Education status n

Associate Degree

Undergraduate 27
Graduate 2
Professional experience n
1-5

6-10 7
11-15 10
15 years and above 10

As seen in Table 1, 26 of the teachers are female, and 6 are male. One of the teachers is between 20-25 years old, 7 of them
are between 26-30 years old, 12 of them are between 31-40 years old, 12 of them are 41 years old and older. Three of the teachers
have an associate degrees, 27 undergraduate, two graduate, and 5 of them are 1-5 years, 7 of them are 6-10 years, 10 of them
are 11-15 years, 10 of them are 15 years. And above professional experience.

Data Collection Tool and Data Collection

The research used “Questioning Skill Form Regarding Place and Direction Finding Outcomes” as a data collection tool. The first
part of the form created by the researchers consists of the personal information of the participants, and the second part consists
of the acquisitions and question writing area. In the second part of the form, teachers were asked to create at least one question
regarding the acquisitions related to geography in the Life Studies (1st, 2nd, and 3rd grade) and Social Studies (4th grade)
Curriculums. The achievements used in the form are given in Table 2 (MEB, 2018a, 2018b). While determining the achievements,
I thought that it would be troublesome and challenging to write the questions about the achievements for all geography subjects,
and only the achievements for the subject of finding a place and direction were determined in line with the expert opinions (1
geography educator, two social studies educators).

Table 2. Acquisitions used in the form

Class to Which the Lesson to Which the Acquisitions
Achievement Belongs Acquisition Belongs 9
1th Class Life science 1.2.3.Describes the location of his/his house.
1th Class Life science 1.6.6.0bserves the Sun, Moon, Earth, and stars.
2th Class Life science 2.5.1.Shows his/her country, capital, and place of residence
on the map and globe.
2th Class Life science 2.6.8.1t shows directions by observing the sun.
3th Class Life science 3.1.5.Their sketches her class and school.
3th Class Life science 3.2.3.Draws a sketch of the place where the house is
located.
3thCl . . - N .
ass Life science 3.6.3.Their finds directions by taking advantage of nature.
4th Class Social studies 4.3.1.It makes inferences about the location of any place

around it.

The created form aims to determine primary school teachers' ability to ask questions about location and direction
determination in terms of the cognitive process dimensions of the Renewed Bloom Taxonomy. To ensure the intelligibility of the
form, made a pre-application with 2 class teachers. After made the necessary corrections, collected the data online with the
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prepared form. After the researchers prepared the online form, shared its link (internet connection) with the teachers. Collected
the data from primary school teachers working in public schools in various provinces of Turkey in the 2020-2021 academic year.
Teachers participated in the research by filling out the prepared form.

Analysis of Data

In the research, analyzed the questions written by the teachers about the achievements by examining each question statement
to determine its place in the Revised Bloom Taxonomy, and analyzed its place in the cognitive process dimension with descriptive
analysis. Descriptive analysis summarises and interprets of the obtained data according to predetermined themes. The descriptive
analysis takes place in four stages (Yildirim & Simsek, 2016). The data obtained from the research were analyzed by following the
steps given in Figure 1.

4

4. Interpretation
of the findings

3.ldentification
of findings.

2. Processing of
data according
to the thematic

1. Creating a framework
framework for

descriptive
analysis

Figure 1. Stages of descriptive analysis of the data obtained from the study

The first stage of data analysis from the research created a framework for descriptive analysis. In this context, cognitive process
dimensions of the revised Bloom's Taxonomy were used to analyze the data (See Appendix 1). In the second stage, the data were
processed according to the thematic framework.

First of all, examined the expressions of the questions prepared by the teachers for the achievements discussed within the
scope of the determined framework. In this context, which categories of "remembering, understanding, applying, analyzing,
evaluating, and creating" were appropriate within the scope of the "Cognitive Process Dimension" of the revised taxonomy were
evaluated. A total of 426 questions were analyzed and classified according to the revised Bloom's taxonomy. The third stage of
descriptive analysis is the identification of the findings. At this stage, information and cognitive process dimensions of each
question examined according to taxonomy were determined, and frequency (f) and percentage (%) rates were given and included
in the relevant tables. The sample questions prepared by the teachers regarding the data obtained from the examinations are
included. While quoting the sample questions, the teachers (T-1) were coded as "T-Number." The final stage has been passed with
the interpretation of the findings. At this stage, interpretations and explanations were made for the findings.

Validity and reliability of analysis of data

To ensure the internal validity of the data obtained from the research, the teachers wrote expert opinions and examples of
questions. The researchers wrote the external validity of the study by describing all stages of the research process and the data
obtained in detail.

To ensure the internal reliability of the data analysis, researcher triangulation was used. Accordingly, data classification was
made by a different researcher (Patton, 2014) and, in addition, calculated the reliability formula "[Reliability = Consensus /
(Agreement + Disagreement) x 100]" proposed by Miles and Huberman (1994) for qualitative data analysis. Accordingly,
“Reliability = 79%” was determined, and the data analysis was accepted as reliable when the result was over 70% (Miles &
Huberman, 1994). On the other hand, external reliability was provided by confirming the results obtained by the researchers with
the data obtained.

FINDINGS and COMMENTS

In this section, the findings obtained from the analysis of the questions prepared by primary school teachers through
descriptive analysis are included. In the study, examined the taxonomy of the questions asked by the teachers, frequency and
percentage distribution according to the cognitive process dimension and the result is given in Table 3:
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Table 3. Frequency and percentage distribution of the questions asked by primary school teachers according to the cognitive levels of the
revised bloom taxonomy

Cognitive Process Dimension Frequency (f) Percentile (%)
Remember 152 35,7
Understand 193 45,3
Apply 80 18,8
Analyze 1 0,2
Evaluate - -
Create - -

Total 426 100

When Table 3 is examined, it is seen that 35.7% of the questions asked by the teachers are at the remembering level, 45.3%
at the comprehension level, 18.8% at the application level, and 0.2% at the analysis level. It observed that teachers asked very few
questions at the level of analysis, which is one of the higher cognitive levels, and did not ask questions at the level of evaluation
and creation.

In the study, examined the questions asked by the teachers according to the renewed Bloom Taxonomy, and the results of the
cognitive level of the questions regarding the achievements are given in Table 4:

Table 4. Distribution of questions asked by primary school teachers according to achievements and revised bloom taxonomy

Cognitive Domain Levels

e ©
2 &
k7S (] 2

§ 4 > S S o _

= e S © © 3 3

0] c Q c > s o
Gains = > < < w © =
Describes the location of her/his house. 21 24 9 54
Observes the Sun, Moon, Earth and stars. 24 21 1 46
Shows her/his country, capital and place of residence on the map and globe. 23 21 7 51
Shows directions by observing the sun. 22 23 10 1 56
She draws a sketch of her/his class and school. 11 26 20 57
Draws a sketch of the place where the house is located. 7 28 21 56
Their finds directions by taking advantage of nature. 22 27 8 57
Makes inferences about the location of any place around it. 22 23 4 49
Total 152 193 80 1 426

When Table 4 is examined, the teachers asked questions addressing 426 cognitive levels related to eight acquisitions.
“Describes the location of your house.” It is seen that 21 of the questions prepared for the learning outcome are at the level of
"remembering," 24 of them at "understanding," and 9 of them at the level of "application." “Observe the Sun, the Moon, the
Earth, and the stars.” It was determined that 24 of the questions prepared for the learning outcome were at the level of
"remembering, and 21 of them were at the level of "understanding" and "application." “Shows his country, capital and place of
residence on the map and globe.” While 23 of the questions prepared for the learning outcome were at the level of
"remembering," 21 of them were at the level of "understanding,” 7 of them were at the level of "application." “By observing the
Sun, he shows directions.” It is seen that 22 of the questions prepared for the learning outcome are at the "remembering" level,
23 at the "understanding" level, ten at the "application" level and one question at the "analysis" level. “She draws sketches of her
class and school.” It was determined that 11 of the questions prepared for the learning outcome were at the level of
"remembering," 26 of them were at the level of "understanding," and 20 questions were at the level of "application." “Sketches
of where the house is located.” It was determined that 7 of the questions prepared for the learning outcome were at the level of
"remembering, 28 at the level of "understanding," and 21 at the level of "application." “Finding directions by taking advantage of
nature.” While 22 of the questions prepared for the learning outcome are at the "remembering" level and 27 at the
"understanding" level, it is seen that eight questions are at the "application"” level. “It makes inferences about the location of any
place around it.” Of the questions prepared for the learning outcome, asked 22 at the level of "remembering, 23 at the level of
"understanding," and four at the level of "practice." It determined that among the questions asked by the teachers, asked only
one question at the "analysis" level, and asked no questions at the "evaluation" and "creation" levels, which are among the higher
cognitive levels.

The questions asked by the teachers in the research were analyzed considering the Revised Bloom Taxonomy and placed in
the appropriate category. Randomly selected examples of questions prepared by teachers according to cognitive levels are given
below:
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Examples of questions in the remembering level:

“Can you describe your house to your friends without using an address?” (T1)

"If we stretch our right hand in the direction of the rising sun, which direction will we face?" (T16)
“Which structures are located in the east and north of our school?” (T16)

“What do we see when we look at the day/night sky?” (T32)

Examples of questions at the comprehension level:

“Observe the sunset and tell us the direction of our school and what is happening to its north.” (T3)
“Where is our country in the world model?” (T12)

"According to the sketch, what is east of Ayse's house?" (T18)

“Draw a map and write down the city, country, and capital you live on.” (T18)

“Write by describing the most used way-finding methods.” (T28)

Examples of questions at the application level:

“Sketch of the floor where our classroom is located by using the floor plan on each floor of our school.” (T2)
“Sketch where you live.” (T2)

"Write the Sun, Moon, and Earth in order of magnitude and draw their shape." (T14)

“Sketch your house and indicate which road you can take to school closest to you.” (T24)

Examples of questions in the analysis level:

“Observe the shape of the Moon for 15 days and draw it in your notebook.” (T3)

When the sample questions asked by the above teachers to the students are examined, it is seen that the questions are general
knowledge level/simple, and they ask simple questions related to remembering and understanding.

CONCLUSION, DISCUSSION, and RECOMMENDATIONS

This study evaluated the questions asked by primary school teachers about the acquisition of place and way-finding from
geography subjects according to the revised Bloom Taxonomy. The teachers prepared the questions. It has been determined that
almost all of the questions asked by the teachers are at the level of remembering, understanding, and application (lower cognitive
level) (See Table 3). It determined that it asked only one question at the analysis, evaluation, and creation level (high-level cognitive
level), and this question was at the analysis level (See Table 3). This situation shows that the questions prepared by the teachers
do not include the metacognitive level. Therefore, when the distribution of question generation among the achievements is
examined according to the levels of the teachers in the cognitive process dimension of the taxonomy, it is seen that the questions
they prepare are mainly at a low level. According to the revised Bloom Taxonomy, when the studies in the literature are examined,
the questions in the lower steps are used at higher rates (Cepni, Ayvaci, & Keles, 2001; Dindar & Demir, 2006; Erdogan, 2017; Gegit
& Yarar, 2010; Isik Mercan, 2019; Kdgce & Baki). , 2009; Yildiz, 2015; Sanh & Pinar, 2017). However, teaching aims to acquire skills
that increase knowledge transfer. The effective transfer of learned information is related to the application, analysis, evaluation,
and creation steps rather than the remembering and understanding steps of the cognitive process dimension (ilhan & Giilersoy,
2019). In today's information age, it is impossible to qualify students who can read and memorize, write or express this information
when asked to be successful. Students who can establish a cause-effect relationship, interpret information, question what they
read, and use the information they have acquired daily are considered successful (Arseven, Simsek, & Giiden, 2016).

According to the results of the research, it is seen that the questions asked by primary school teachers about the acquisition
of place and way-finding measure the low-level cognitive process dimension, and questions about the high-level cognitive process
dimension are not asked. However, the use of geographical information, which is one of the reasons for the existence of
geography, in all kinds of social and economic activities in the planning and production stages (S6zci & Aydinézi, 2019) is related
to the levels of analysis, evaluation, and creation that enable high-level thinking. In addition, the findings obtained from the
research reveal that teachers do not ask questions at the upper levels of taxonomy, and they are insufficient in asking high-level
questions, which is the essential element in effective questioning. In studies similar to our research, it has been revealed that
teachers mostly prefer simple questions at the level of "understanding” and "remembering" and ask questions that require low-
level mental processes to a large extent (Akyol, Yildirim, Ates, & Cetinkaya, 2013; Koray, Altungeki¢c & Yaman, 2005; Ayvaci &
Tirkdogan, 2010; Can, 2006; Colak & Demircioglu, 2010; Erdogan, 2017; Isik Mercan, 2019; Sanli & Pinar, 2017). In the study
conducted by Uymaz and Caliskan (2019) on the questions asked by social studies teachers in exams, it is seen that the results of
the study are similar to the results of this research, as the questions are generally at the lower level of the cognitive process
dimension of the taxonomy. The questions corresponding to the upper level are very few. This situation can be interpreted as the
fact that the teachers did not take the Revised Bloom Taxonomy into account while preparing the questions and did not have
sufficient knowledge about measurement and evaluation. In addition, it can say that teachers ask low-level cognitive questions in
terms of both question preparation and high-level thinking skills and their competence to activate these skills.
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Based on the findings obtained as a result of the research, we can conduct research on why teachers ask questions
corresponding to the lower-level steps of the Revised Bloom Taxonomy in exams. It can suggest that primary school teachers
create more questions for high-level cognitive domains in teaching the functional subject of place and direction. The Ministry of
National Education should prepare high-level question samples for teachers. In-service training can be given by experts on the
subject so that teachers can create high-level questions.
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Abstract

Purpose: This study aims to investigate and evaluate the position of modal school songs used in singing activities in our schools,
and in music education, in line with expert opinions. For this purpose, a questionnaire was applied to music teachers, choir
conductors and academicians working in the field to investigate the teaching and learning situations of modal school songs in
music lessons.

Materials and Methods: Before the implementation, the items in the questionnaire were tested by consulting expert opinion.
Seventy-four experts were reached in the survey study, and their opinions were recorded. In the study, the song types in the
song repertoire were explained separately according to their genres, and it was stated which of these genres belonged to the
modal song type. A descriptive general survey method was used in the research. The content validity of each item in the
questionnaire was analyzed with the Lawshe technique. The experts answered all the items in the questionnaire, considering
the expressions corresponding to the numbers 1 to 5. In the findings and comment section, the solution to the research
problems was analyzed and evaluated with statistical methods.

Findings: In the expert opinions on the teaching of modal songs, it was determined that the students could quickly learn the
songs, they are catchy and are sung in a motivated way by the students, while it is determined that the modal school songs are
included in the music curriculum adequately and contain the necessary qualifications in terms of education.

Highlights: In light of the results, based on the music curriculum's approach to magam songs, the use of such melodies in
educational music composing classes, in composing studies in the form of Turkish music, in magam (hearing-speaking-writing)
works, in state broadcasting organs such as radio and TV, and in cultural activities carried out by the Ministry of Culture, It has
been suggested that the number of scientific studies on this subject should be increased and that modal song genre should
gain a universal quality with these applications.

6z
Calismanin Amaci: Bu galismada okullarimizda sarki séyleme etkinliklerinde gesitli kaynaklardan faydalanilarak kullanilan
makamsal okul sarkilarinin muzik egitimindeki yeri uzman gorusleri dogrultusunda arastirilip, degerlendirilmistir. Bu amag

dogrultusunda makamsal okul sarkilarinin muzik dersi igerisindeki 6gretme — 6grenme durumlarinin arastirilmasi igin sahada
calisan muzik 6gretmenlerine, koro seflerine ve akademisyenlere bir anket uygulanmistir.

Materyal ve Yéntem: Uygulama Oncesinde ankette yer alan maddeler yine uzman goriistine basvurularak sinanmistir. Anket
¢alismasinda 74 uzmana ulasilmis ve gorusleri kaydedilmistir. Calisma icerisinde sarki dagarinda yer alan sarki tirleri, turlerine
gore ayriayriagiklanmis, bu tirler igerisinde hangilerinin makamsal sarki tliriine ait olduklari belirtilmistir. Arastirmada betimsel
genel tarama yontemi kullanilmistir. Ankette bulunan her bir maddenin kapsam gegerliligi Lawshe teknigi ile analiz edilmistir.
Ankette bulunan tiim maddeler 1 ile 5 arasi rakamlara karsilik gelen ifadeler dikkate alinarak uzmanlar tarafindan
cevaplanmistir. Bulgular ve yorum bélimiinde arastirmaya yonelik problemlerin ¢6zimii istatistiksel yontemler ile analiz edilip
degerlendirilmistir

Bulgular: Makamsal sarki 6gretimine yonelik uzman gorislerinde sarkilarin 6grenciler tarafindan kolayca 6grenilebildigi, akilda
kalici oldugu ve 6grenciler tarafindan motive bir sekilde séylenildigi gibi sonuglara ulasilirken, makamsal okul sarkilarini mazik
mifredatinda yeterli sekilde yer aldigi ve egitim 6gretim agisinda gerekli yeterlilikleri barindirdigi belirlenmistir.

Onemli Vurgular: Sonuglar 1s1ginda; miizik miifredatinin makamsal sarkilarla ilgili yaklasimindan hareketle, bu tiir ezgilerin
egitim muzigi besteleme derslerinde, Tiirk muzigi formunda yapilan besteleme ¢alismalarinda, makamsal (isitme-séyleme-
yazma) ¢alismalarinda devletin radyo - tv gibi yayin organlarinda ve kultiir bakanhig tarafindan, bakanlik¢a yapilan kilttrel
faaliyetlerde kullaniimasi, bu konuyla ilgili bilimsel arastirma sayisinin artiriimasi ve bu uygulamalarla makamsal sarki tirlerinin
evrensel bir nitelik kazanmasi gerektigi onerilerinde bulunulmustur.

! Corresponded Author, Etimesgut Science and Art Center, Ankara, TURKEY; akanlikal@gmail.com, https://orcid.org/0000-0002-4973-2785
2 Gazi University, Faculty, Department of Music Education, Ankara, TURKEY; karabulut@gazi.edu.tr

Alinti Citation/: Kalkan, A. & Karabulut, M. (2023). The position of modal school songs in music education, Kastamonu Education Journal, 31(1), 97-
108. doi: 10.24106/kefdergi.1246442



98

INTRODUCTION

From the pre-school period to the secondary education period, music education has great importance in the development
and educational life of the individual. While music education develops the individual in many ways, it also has an important task
that provides the link between other courses and disciplines. Singing activities are the most critical activities that fulfill this task.

“Music education is a process of gaining a musical behavior, creating a musical behavior change, and developing a musical
behavior. In this process, the individual's (child/teen, student's) musical life is taken as the basis, and a planned, regular and
methodical path is followed in line with certain purposes. Certain goals are achieved in this way. Through music education, it is
expected that the communication and interaction between the individual and his/her environment, especially the musical
environment, will be healthier, more regular, more effective and more efficient” (Ugan, 2005, p.14).

Singing is the most preferred activity in education and training programs and most preferred by teachers. Along with the
singing activity, the individual's musical abilities such as voice dominance, sense of rhythm, choir habit, and musical memory are
developed, as well as supporting the acquisitions of many areas such as using his/her language, increasing his/her vocabulary,
acquiring numerical and geographical gains, and socialization. According to Aktas, some of the basic features that school songs
should have and should bring to students are as follows.

Since the music lesson is a collective lesson, care should be taken to ensure that the school songs to be taught are
collectively sung.

While selecting school songs, attention should be paid to the fact that the songs are broadcast by media organs such as
radio and television, and the school songs in such broadcasts should be recorded on radio and television and listened to by
students.

The lyrics of the selected school songs should be easy to understand and cute, and the lyrics should also be interesting.

The ages, abilities, and musical education levels of the group of students to whom the school song is taught should
correspond to the school song learned.

The lyrics of school songs should be by the discipline, taste and psychology of the child and should also be didactic.

The melodies of school songs should have original artistic value.

School songs should also be instructive in terms of historical and national anthems that will be repeated throughout life.
Thanks to school songs, students should be able to show themselves and gain a sense of self-confidence.

In addition to these items, the following can be said;

Songs with solo parts should also be included in the repertoire of school songs taught in music lessons in primary schools.
The environmental factor should also be considered while teaching school songs.

Attention should be paid to the accompaniment of the school songs taught, and the level of school songs should not be
lowered to be accompanied (Aktas, 2008).

It consists of composing songs used in music education at various levels, songs brought to our music education from foreign
genres, songs inspired by western music sound and harmony systems and transposed from Turkish folk music and classical music
genres. Especially after the 1950s, songs in Turkish folk music and art music genres started to take place frequently in our
repertoire. In the recent period, the songs that have been added to the song repertoire are the songs that were brought in by
the leading educational music composers of the period.

After 1950, new ideas were brought to school music education, and attempts were made to take folk music as a basis for
school music. As a result of these studies accelerated after 1960, the new school music education approach was adopted by
many music educators. (Sager, 2004)

Our country's songs used in education are divided into four main groups.

Transposition Songs: These are songs with foreign tunes and Turkish lyrics. The melodies of the transposition songs are
generally taken from the folk music and school music of some European societies.
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Figure 1. Example of Transposition School Song

When “Are you sleeping” When the song is examined, this song, which was produced in a foreign country, is included as a
transfer song in the Turkish school song repertoire.

Emulation Songs

They are school songs created by Turkish School Music composers, taking their source from the music of other societies. These
are songs made by Turkish composers in the major and minor scales and measures of western music, emulating Western societies'
aesthetic understanding and taste, but which are foreign to the Turkish people with their structure and essence.
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Figure 2. Example of emulation school song

Ziya Aydintan's song “Atam” (anthem) is an imitation song composed following western music form and harmony rules and is
frequently included in our music books.

Anonymous Songs (nursery rhymes, rhymes, lullabies, folk songs)

When anonymous songs are mentioned, it is necessary to give information about the elements of our culture, such as nursery
rhymes and rhymes, lullabies and folk songs. Nursery rhymes and rhymes are products of children's folklore. Children create them
according to the needs of children's life (especially play life). Lullabies are also folklore products. Mothers often create lullabies;
They are sung by women such as mothers, grandmothers, older sisters and aunts to put the child to sleep. It is clear what is meant
by the phrase folk songs. Our people have created these folk songs over the centuries, kept alive by filtering their taste and time,
with their scales - measures - structure - essence - word - sensibility...
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Altin Hizma Miilayim
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Figure 3. Example of Anonymous School Song

When examining the school song named "Altin Hizma Milayim" is a school song whose composer and lyricist are unknown,
written in the ¢argah modal, in the 10/8 beat, and suitable for the form and theory of Turkish music.
Turkish School Songs

They are school songs created by Turkish composers, which take their source from our folk music. These are original creations
made in Turkish music scales and measures, suitable for the taste of our people, developing it, taking its structure and essence
from our folk music (Sun and Seyrek, 1993).
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Figure 4. Example of Turkish School Song

When the Turkish school song above is examined, it is a school song written according to the form and characteristics of Turkish
music. Its modal is the Hiiseyni modal, and its mode (beat) is 5/8.

In short, when we examine the school song types of the four groups, we see that the transposition and emulation song types
contain western music form and harmony features. When we examine the anonymous and Turkish music schools, we see that
Turkish music has form and theory features.

From the period from the Republic's first years to the present day, there are periodic differences in the genres of the songs in
the song repertoire.
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Until the 1950s, Turan Sager listed names such as “Musa Siireyya, A. Muhtar, Zeki Ungbr, Veli Kanik, Hulisi Okdem, Halil Bedii
Management, Ferit Hilmi Atrek, Bedri Akalin” among the composers of educational songs. (Sager, 2002, p.2). In addition to the
composition works of these composers, foreign transposition songs have been added to our repertoire. From this period until
today, Turkish music songs have been added to our song repertoire by increasing year by year.

There are two main groups: the songs composed according to the transposition and western music forms in the school song
repertoire and the songs according to the modal Turkish music forms. Since there is no previous study on the scientific data
between these two different types, this subject arouses scientific interest. The opinions of music teachers, academicians and choir
conductors, who are the best observers of these two genres taught in singing activities in schools, form the basis of this study.

In this study, field experts' opinions and impressions about the situation of modal and tonal school songs in the learning and
teaching process are consulted.
Problem Status

There are both modal and tonal songs in our song repertoire. The process of these two song types in learning and teaching has
yet to be scientifically known. For this reason, expert opinions between the two types are essential. The problem sentence of this
research is “What does the position of modal school songs look like in music education?”

Sub Problems
What are the expert opinions on modal school songs?
What are the expert opinions on the position of modal school songs in the music lesson curriculum?
Aim of the research
This research aims to determine the expert opinions on the position of modal school songs in music education.

Importance of Research

With this research, the development of music education needs to determine the positive and negative aspects of using and
applying modal school songs in music lessons. Sound scientific studies on the species are essential in forming an idea for future
studies in this field.

METHOD/MATERIALS

Data Collection

At the data collection stage, expert opinions on the position of modal school songs in music education were determined using
a 5-point Likert questionnaire and entered into the data set. The suitability of the questionnaire for use was examined by faculty
members and music teachers working in the Ministry of National Education, and it was determined to be suitable for its purpose.
The experts' opinions determined the content validity rate of each item in the survey, and a survey item with a low content validity
rate was removed from the survey. The survey item was determined as 14.

Although the most common technique used for content validity is the Lawshe technique, other techniques have also been
developed. Of these, Davis (1992) grades expert opinions as (a) "Appropriate,” (b) "The item should be slightly revised," (c) "The
item should be reviewed seriously," and (d) "The item is not appropriate.” In this technique, the number of experts who chose
options (a) and (b) is divided by the total number of experts, and the "scope validity index" for the item is obtained, and a value
of 0.80 is accepted as a criterion instead of comparing this value with a statistical criterion (Yurdagdil, 2005).

Analysis of Data

A 5-point Likert scale was used to determine the scores given to the items in the questionnaire. The opinions of the experts
(n=73) were determined by taking the median value (median) of the scores given by the experts (n=73) between 1 and 5 for each
of the items in the questionnaire, which was created by taking into account the opinions of the experts. The expressions used in
response to the numbers between 1 and 5 are shown in Table 1.

Table 1. Numerical equivalents of expressions

Expert opinions Numerical equivalent
Strongly disagree 1
Disagree 2
Undecided 3
Agree 4
Strongly agree 5
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FINDINGS AND COMMENTS
Findings and Comments Regarding the First Sub-Problem

The first sub-problem of the study, "What are the expert opinions on modal school songs?" Findings and comments on the
question are given below.

In order to obtain data on the first sub-problem of the research, the experts in the survey;
| can teach modal songs more easily than tonal songs.

Students enjoy singing modal songs.

Students can memorize modal songs more easily.

Students are more prone to Turkish Music rhythm features.

Modal school songs meet the musical needs of students.

Modal school songs support students to use their voices effectively.

The modal school songs are within the limits of the students' voices.

The modal school songs are suitable for all grade levels.

Modal school songs can be taught within 1 lesson hour.

Table 2 was formed by taking the median of the scores given to the items.

Table 2. Median values of items related to the first sub-problems

Median

Items Value

»

| can teach modal songs more easily than tonal songs.

Students enjoy singing modal songs.

Students can memorize modal songs more easily.

Students are more prone to Turkish Music rhythm (5/8, 7/8, 8/8 Etc.) features.
Modal school songs meet the musical needs of students.

Modal school songs support students to use their voices effectively.

The modal school songs are within the limits of the students' voices.

The modal school songs are suitable for all grade levels.

© 0 N O Ul A W N P
o b A b b wWw v b

Modal school songs can be taught within 1 lesson hour.

Experts (n=74) said in the survey “I can teach modal songs more easily.” It is seen that the median value (median) of the scores
given to the item is 4 (agree).

Opinions of experts on the relevant item; Strongly Disagree: 8, Disagree: 11, Undecided: 13, Agree: 24, Strongly Agree: 18.

The data is graphically shown below.
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Figure 5. Distribution of experts' opinions on item "I can teach modal songs more easily."

|Kastamonu Education Journal, 2023, Vol. 31, No. 1|



103

Experts (n=74) stated that “Students enjoy singing modal songs.” It is seen that the median value (median) of the scores given
to the item is 4 (agree).

Opinions of experts on the relevant item; Strongly Disagree: 7, Disagree: 6, Undecided: 9, Agree: 30, Strongly Agree: 22.
The data is graphically shown below.
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Figure 6. The distribution of opinions of the experts on the item “Students enjoy singing modal songs.” in the questionnaire

It is seen that the median value (median) of the scores given by the experts (n=74) to the item “Students can memorize modal
songs more easily.” in the questionnaire is 5 (strongly agree).

Opinions of experts on the relevant item; Strongly Disagree: 1, Disagree: 2, Undecided: 4, Agree: 25, Strongly Agree: 42.
The data is graphically shown below.
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Figure 7. The distribution of opinions of the experts on the item “Students can memorize modal songs more easily.” in the
questionnaire

“Students are more prone to Turkish Music rhythm (5/8, 7/8, 8/8 Etc.) features.” It is seen that the median value (median) of
the scores given to the item is 3 ( Undecided).

Opinions of experts on the relevant item; Strongly Disagree: 5, Disagree: 20, Undecided: 24, Agree: 17, Strongly Agree: 8.
The data is graphically shown below.
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Figure 8. The distribution of opinions of the experts on the item “Students are more prone to Turkish Music rhythm (5/8, 7/8,
8/8 Etc) features.” in the questionnaire
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It is seen that the median value (median) of the scores given by the experts (n=74) to the item “Modal school songs meet the
musical needs of students.” in the questionnaire is 4 (agree).

Opinions of experts on the relevant item; Strongly Disagree: 8, Disagree: 11, Undecided: 13, Agree: 26, Strongly Agree: 16.
The data is shown in figure 9.
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Figure 9. The distribution of opinions of the experts on the item “Modal school songs meet the musical needs of students.” in
the questionnaire

It is seen that the median value (median) of the scores given by the experts (n=74) to the item “Modal school songs support
students to use their voices effectively.” in the questionnaire is 4 (agree).

Opinions of experts on the relevant item; Strongly Disagree: 11, Disagree: 6, Undecided: 17, Agree: 24, Strongly Agree: 16.
The data is graphically shown below.
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Figure 10. The distribution of opinions of the experts on the item “Modal school songs support students to use their voices
effectively.” in the questionnaire

Experts (n=74) included “The modal school songs are within the limits of the students' voices.” It is seen that the median value
(median) of the scores given to the item is 4 (agree).

Opinions of experts on the relevant item; Strongly Disagree: 16, Disagree: 8, Undecided: 11, Agree: 18, Strongly Agree: 21.
The data is shown in figure 10.
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Figure 11. Distribution of experts' opinions on the item " The modal school songs are within the limits of the students'
voices." in the questionnaire
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It is seen that the median value (median) of the scores given by the experts (n=74) to the item “The modal school songs are
suitable for all grade levels.” in the questionnaire is 4 (agree).

Opinions of experts on the relevant item; Strongly Disagree: 5, Disagree: 16, Undecided: 14, Agree: 19, Strongly Agree: 20.

The data is graphically shown below.
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Figure 12. The distribution of opinions of the experts on the item “The modal school songs are suitable for all grade levels.” in
the questionnaire

It is seen that the median value (median) of the scores given by the experts (n=74) to the item “Modal school songs can be
taught within 1 lesson hour.” in the questionnaire is 5 (I totally agree).

Opinions of experts on the relevant item; Strongly Disagree: 6, Disagree: 5, Undecided: 8, Agree: 24, Strongly Agree: 31.

The data is shown in figure 13.
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Figure 13. The distribution of opinions of the experts on the item “Modal school songs can be taught within 1 lesson hour.” in
the questionnaire

From the data obtained from Table 2 and the graphics above, it is seen that modal school songs can be taught more easily
than tonal songs, students enjoy singing modal songs, and they can memorize modal songs more easily. In addition, these songs
are suitable for the sound limits of the students, the songs can be applied at all grade levels in the schools, and the modal school
songs can be taught in the classroom within 1 class hour. However, it is thought that Turkish Music rhythms do not bring any
convenience or difficulty in teaching the song and that the modal school songs meet the musical needs of the students since the
experts in the survey gave an undecided opinion on the item related to Turkish Music rhythms (5/8, 7/8, 8/8 Etc.).

Findings and Comments Regarding the Second Sub-Problem

The second sub-problem of the research,“What are the expert opinions on the position of modal school songs in the music
lesson curriculum? Findings and comments on the question are listed below. In order to obtain data on the third sub-problem of
the research, the experts in the survey;

“Modal songs are sufficiently included in the music lesson curriculum.”

“The modal songs in the curriculum have educational qualifications.” Table 3 was formed by taking the median value (median)
of the scores given to the item.

Table 3. Median values of items related to the second sub-problems

Items Median Value
1 Modal songs are given enough space in the music lesson curriculum. 5
2 The modal songs in the curriculum have sufficiency in terms of education. 4
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It is seen that the median value (median) of the scores given by the experts (n=74) to the item “Modal songs are given enough
space in the music lesson curriculum.” in the questionnaire is 5 (Strongly agree).

Opinions of experts on the relevant item; Strongly Disagree: 9, Disagree: 4, Undecided: 9, Agree: 11, Strongly Agree: 41.

The data is shown in figure 14.
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Figure 14. The distribution of opinions of the experts on the item “Modal songs are given enough space in the music lesson

curriculum.” in the questionnaire

It is seen that the median value (median) of the scores given by the experts (n=74) to the item “The modal songs in the
curriculum have sufficiency in terms of education.” in the questionnaire is 4 (agree).

Opinions of experts on the relevant item; Strongly Disagree: 13, Disagree: 14, Undecided: 7, Agree: 30, Strongly Agree: 9.
The data is graphically shown below.
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Figure 15. The distribution of opinions of the experts on the item “The modal songs in the curriculum have sufficiency in

terms of education.” in the questionnaire

When the data obtained from Table 3 and the graphics, the modal school songs are sufficiently included in the music lesson
curriculum, and the modal school songs in the curriculum are sufficient in education.

CONCLUSION AND DISCUSSION

School songs, undoubtedly the most critical element and material of music education, can show differences due to the
features they contain. One of the most important of these differences is the modal school songs. Too many modal school songs
have been voiced for hundreds of years, handed down from generation to generation, and composed in accordance with this form
in our recent history.

As a result of this study which was carried out to find answers to questions such as how the modal school songs are
perceived/used by the lesson teachers in the music education process;

The modal school songs are loved and sung by the students,
Students learn most modal school songs more easily than tonal songs,
The modal school songs are catchy,

The students did not have difficulty in learning Turkish rhythm features despite being more complex than tonal song
rhythms,

Modal school songs both develop Turkish traditions and customs and teach the students,

There are enough modal school songs in their music, books and publications,
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e The school songs in the curriculum are of sufficient quality and equipment in terms of educational principles,
e The language development of the students is affected positively by the modal school songs,
e The modal school songs meet the musical needs of the students,

e The modal school songs will improve the voice characteristics of the students and support them in using their voices
effectively,

e |t has been concluded that modal school songs are suitable for all classes and levels.
RECOMMENDATIONS
In line with the results of the research, the following recommendations are presented:
e The modal school songs should be included in the following curriculum and book studies in a balanced as tonal songs,

e The Ministry of National Education's planning and activities to encourage school music composers to compose modal
school songs,

e TRT, Ministry of Culture Etc. Giving more place in public institutions for the promotion of modal school songs,
e  Supporting with solfege exercises apart from the modal school songs,
e  Music teachers to be more encouraging towards modal school songs,

e Particularly in the first years of education, more place to be given to modal school songs, as they can be quickly learned
and memorized,

e Since the teacher is more encouraging, accompanying the songs with the instrument,

e Supporting the student with extracurricular exercises and studies as it develops the student in many ways,

e Families reinforce their children in this regard and support them in this area,

e Organizing parades, concerts, Etc. to support school songs in modal schools,

e Academicians and researchers should focus on more detailed and wide-ranging studies on modal school songs,

It is necessary to carry out studies to include our country's modal school songs in the curricula and music books of other
countries, as is the case with the transposed songs of other countries cultures, which are among the tonal songs. It is
recommended that modal school songs, which are a part of Turkish culture, reach the level of similar examples in the world and
introduce them.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this
article.

Funding
The author(s) received no financial support for the research, author-ship, and/or publication of this article.
Statements of publication ethics

I/We hereby declare that the study has not unethical issues and that research and publication ethics have been observed
carefully.

Researchers’ contribution rate
The study was conducted and reported with equal collaboration of the researchers.
Ethics Committee Approval Information

This study does not include an ethics committee report, as it is derived from "Instead modal expert opinions toward training
school songs music in education" published in 2015.

REFERENCES

Albuz A. (Ed.). (2017). ilkégretim miizik 7. Ankara: Milli Egitim Bakanligi.
Akkas, S. (1995). ilkégretim okullari icin miizik 6. Ankara: Ocak
Akkas, S. (1995). ilkégretim okullari icin miizik 8. Ankara: Ocak.

Aktas, S. (2008). ilkégretim ikinci Kademe Okul Sarkilarinin Odrencilere Uygunludunun  incelenmesi. Yiiksek Lisans Tezi, Sakarya Universitesi
Sosyal Bilimler Enstitiist, Sakarya.

Bastiirk, Z. (Ed.). (2019). Ortaokul ve imam hatip ortaokulu miizik 7. Ankara: Milli Egitim Bakanhgi.

Sager, T. (2002). Cumhuriyetten giiniimiize okul sarkilari iizerine bir inceleme. Doktora Tezi, Gazi Universitesi Egitim Bilimleri Enstitiisii,
Ankara.

Sager, T. (2004). Okul Sarkilarinin Konulari Agisindan Dederlendirilmesi. 1924-2004 Musiki Muallim Mektebinden Glnimiize Miuzik
Ogretmeni Yetistirme Sempozyumu Bildirisi SDU, Isparta.

| Kastamonu Education Journal, 2023, Vol. 31, No. 1|



108
Say, A. (2002). Miizik S6zIigd. Ankara: Mizik Ansiklopedisi.
Sun, M., & Seyrek, H. (1993). Okul Oncesi Egitiminde Miizik. izmir: Miizik Eserleri.
Sun, M., & Seyrek, H. (2002). Okuléncesi Egitimde Miizik. izmir: Miizik Eserleri.
Sun, M. (2006). Cocuklar ve Gengler igin Sarki Demeti. (1. Baski). Ankara: Sun.

Ugan, A. (2005). Miizik E§itimi Kavramlar-ilkeler-Yaklasimlar ve Tiirkiye’deki Durum. Ankara: Evrensel Miizikevi.

Yurdagiil, H. (2005). Olcek gelistirme ¢alismalarinda kapsam gegerliligi icin kapsam gegerlik indekslerinin kullaniimasi. XIV. Ulusal Egitim
Bilimleri Kongresi. Pamukkale Universitesi Egitim Fakiiltesi, Denizli.

|Kastamonu Education Journal, 2023, Vol. 31, No. 1|



Kastamonu Education Journal, 2023, Vol. 31, No:1, 109-120
doi: 10.24106/kefdergi.1246446

| Research Article / Arastirma Makalesi|

Analysis of the Relationship Between Transformational Leadership and Organizational

Commitment According to Teacher Perceptions

Ogretmen Algilarina Gére Doniisiimcii Liderlik ile Orgiitsel Adanmighk Arasindaki iligkinin Analizi*

Ebru OZKAYA?, Mehmet Ali AKIN?

Keywords
1. Transformational
leadership

2. Organizational
commitment

3. Mixed method

Anahtar Kelimeler

1. D6nlusumcd liderlik
2. Orgiitsel adanmighk

3. Karma yéntem

Received/Bagvuru Tarihi
12.03.2022

Accepted / Kabul Tarihi
28.09.2022

Abstract

Purpose: This research aims to analyze the relationship between transformational leadership and organizational commitment
according to teachers' perceptions.

Design/Methodology/Approach: This research was designed as descriptive and relational research and was conducted using
the mixed method. The research population comprises 1757 middle and high school teachers working in the Kiziltepe district
of Mardin province during the 2020-2021 academic year. The sample consists of 338 teachers.

Findings: As a result of the research, it was revealed that school managers exhibited a very high level of transformational
leadership characteristics according to teachers' opinions. It was found that the highest mean among the sub-dimensions
belonged to the idealized influence dimension. While there was no significant difference between the independent variables,
such as gender, age, level of employment, education level, and the time worked with the manager, a significant difference was
found between the transformational leadership and the seniority variable. When the organizational commitment levels of the
teachers were examined, it was found that their commitment was at a high level. Teachers stated that they were most
emotionally committed to their organizations. There was no significant difference between teachers' organizational
commitment and independent variables. When the relationship between transformational leadership and organizational
commitment was examined, medium-level and positive relationships were found at the general and sub-dimensions. Data
obtained from interviews with teachers also support these results. In addition, the findings obtained from the interviews with
the teachers within the scope of the qualitative part of the study support the findings obtained in the quantitative part.

Highlights: As a result of the findings obtained from this research and the literature review, it can be concluded that
transformational leadership positively affects teachers' organizational commitment. With the school manager's
transformational leadership behaviors, the teachers' organizational commitment levels can be increased.

6z
Calismanin amaci: Bu arastirmanin amaci 6gretmen algilarina gore dontsimci liderlik ile 6rgutsel adanmighk arasindaki
iliskinin analizini yapmaktir.

Materyal ve Yéntem: Bu arastirma, betimsel ve iligskisel bir arastirma olarak tasarlanmis olup karma yéntem kullanilarak
yapilmigtir. Aragtirmanin evrenini 2020-2021 egitim-6gretim yili stiresince Mardin ili Kiziltepe ilgesindeki resmi okullarda gérevli
olan 1757 ortaokul ve lise 8gretmeni olusturmaktadir. Orneklem ise 338 &gretmenden olusmaktadir.

Bulgular: Arastirma sonucunda, 6gretmen goruglerine gore okul yoneticilerinin gok yuksek diizeyde dénusumcu liderlik
ozellikleri sergiledikleri bulgularina ulasilmistir. Alt boyutlar arasinda en yiksek aritmetik ortalamanin ideal etki boyutuna ait
oldugu bulgulanmistir. Bagimsiz degiskenlerden cinsiyet, yas, calisilan kademe, egitim dizeyi ve mudur ile gahsilan sire
arasinda anlamli fark bulunmazken, déniisiimcii liderlik ile kidem degiskeni arasinda anlamli fark bulunmustur. Ogretmenlerin
orgiitsel adanmiglik diizeyleri incelendiginde, adanmigliklarinin yiiksek diizeyde oldugu bulgusuna ulasiimistir. Ogretmenler en
¢ok duygusal olarak 6érgiitlerine adanmis olduklarini belirtmislerdir. Ogretmenlerin 6rgiitsel adanmisliklari ve bagimsiz
degiskenler arasinda anlamli fark bulunmamistir. Dontisimcd liderlik ile 6rgiitsel adanmislik arasindaki iliski incelendiginde, alt
boyutlar ve genel diizeyde olumlu yénde orta diizey iliskiler tespit edilmistir. Ogretmenlerle yapilan gériismelerden elde edilen
veriler de bu sonuglari desteklemektedir. Ayrica, arastirmanin nitel kismi kapsaminda 6gretmenlerle yapilan gériismelerden
elde edilen bulgular, arastirmanin nicel kisminda elde edilen bulgulari desteklemektedir.

Onemli Vurgular: Bu arastirmadan ve yapilan literatiir taramasi sonucu ulasilan arastirmalardan elde edilen bulgular
sonucunda, dontisimci liderligin 6gretmenlerin 6rgutsel adanmisliklarina olumlu yonde etki ettigi sonucuna ulasilabilir. Okul
midirinin sergileyecegi dontstmca liderlik davranislari ile 6gretmenlerin 6rgiitsel adanmislik seviyeleri yiikselebilir.
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INTRODUCTION

With the increase in production activities, production process management has gained importance in producing more qualified
products. Celik and Simsek (2013) define management as the process of making and implementing decisions that will allow the
effective use of human resources, material resources and time to achieve specific goals. In addition, management can also be
defined as getting a group to work and providing cooperation and coordination among employees. In this context, many
management theories have been developed, and the roles of employees and managers have been defined according to the
perspectives of these theories. With the changing perception of management over time, the roles of managers and employees
have also changed.

With the adoption of the modern management approach, new leadership theories emerge. Each theory has put forward a
leader model according to its point of view. Developments in management have also shown their effect in schools where future
generations are raised. Aslanargun and Bozkurt (2012) state that educational organizations are under the influence of
transformation in this century, and the role of the leader has gained more importance. Geylani (2013) states that managers are
the primary element in realizing the school's goals.

Managers may encounter various problems while ensuring that the school achieves its goals. The primary source of the
problems can be the elements in the school and outside the school. These problems reveal that there is a need for some changes
in the structure and management approach of schools and transformational leaders who will provide these changes.

The realization of the school goals is closely related to the efforts of the teachers in this regard. Teachers must have a high
commitment to the institution they work for to achieve these goals. Celep (1998) states that the level of teachers’ organizational
commitment depends on the interaction between teachers, teacher-student communication, the quality of work and the way
teachers perceive their profession. Joo, Yoon, and Jeung (2012) concluded that transformational leadership contributes positively
to employees' organizational commitment. On the other hand, they emphasized that leaders can increase their employees'
organizational commitment by putting forward a vision, supporting group goals and providing intellectual encouragement.

Transformational Leadership

Although James MacGregor Burns (1978) brought the concept of transformational leadership to management for the first time,
it also inspired Bernard Bass, who contributed to this field (Bass & Riggio, 2010). Bass (2009) states that transformational
leadership is a more appropriate leadership model for today's complex organizations, where personnel not only seek an inspiring
leader but also expect a leader who will guide, challenge and empower them. According to Eraslan (2011), the reason for the
existence of transformational leaders is change, and they define themselves as representatives of change. Celik (2007) mentioned
that organizations must constantly change, and transformational leaders can most adapt to the speed of this change. According
to Elhawi (2019), one of the goals of transformational leadership is to clearly explain to the followers the organization's vision, the
personnel's duties, and the reasons for which the decisions were made. Research studies state that transformational leadership
is positively connected to subordinates' attitudes towards work, job performance, creativity, well-being, financial performance,
and the leader's strengthening of influence (Barling, 2000).

Transformational leaders exhibit certain behaviors that enable them to be successful. First, they create a vision and enable
their followers to communicate with that vision. Afterward, they try to convince their followers of this vision and increase their
loyalty. To achieve this aim, they respect their followers, deal with their problems, communicate well and involve them in the
decision process. Finally, they create a robust value system and realize organizational identification (Celik, 2007).

Transformational leadership has four important sub-dimensions. In the idealized influence sub-dimension, the leader's
behavior is at a level that will win the trust and respect of the followers, and as a result, the followers want to be like the leader.
In addition, followers trust, emulate, and respect these leaders and think they have extraordinary abilities (Diaz-Saenz, 2011). The
inspirational motivation sub-dimension includes behaviors that increase motivation and commitment to set a shared vision and
achieve goals. Bass B. and Bass R. (2009) state that the transformational leader awakens the team spirit and keeps enthusiasm
alive, helping the followers to dream of a vision while simultaneously enabling them to show commitment to the shared vision
and goal. The intellectual stimulation sub-dimension includes the behaviors adopted by the leader to reveal the innovative and
creative aspects of his followers. Bass B. and Bass R. (2009) argue that leaders enable followers to think innovatively and creatively
by helping them draw new frames to problems, question assumptions, and look at old situations from new perspectives. In the
individual consideration sub-dimension, transformational leaders pay attention to each follower's development and meet their
needs. Hoy and Miskel (2015) state that leaders who care about individuals listen actively and effectively.

Like all institutions, schools also need qualified managers. The leadership style of school managers not only affects the
satisfaction and motivation of teachers but also has an essential effect on the success and discipline of students. Bulug (2010)
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stated that leadership styles affect organizational performance and that transformational leadership is more effective than other
leadership styles.

Organizational Commitment

Commitment; beyond the behaviors that the organization expects from its employees, it is defined as the integration of the
individual with the organizational goals and objectives and displaying attitudes and behaviors towards this goal by taking on other
roles. Whyte first discussed organizational commitment in 1956 and was later developed by many researchers (Bozdemir & Yolcu,
2014). Celep (1998) defines organizational commitment as the employees adopting the goals and values of the organization they
work for, doing their best to achieve them, and creating a tendency to stay in the organization.

Teachers' commitment to their schools, professions and students positively affects the effectiveness of the school. Teachers
with low levels of commitment can be a negative factor in the achievement of the school's goals and the development of students.
Increasing the factors that contribute to teacher commitment in schools and changing the factors that cause teacher commitment
to be negative can increase the success of schools (Altunay, 2017).

Allen and Meyer analyzed organizational commitment as emotional commitment, continuance commitment and normative
commitment (Sigri, 2007). Firstly, emotional commitment means the emotional integration of the staff with the organization and
their work in the organization. Secondly, continuance commitment refers to the staff's commitment to the organization in return
for a reward. The more rewards are given, the greater the organization's commitment. Thirdly, normative commitment means
that the person considers staying in the organization a responsibility. In other words, personnel with high normative dependency
think they must stay in the organization.

The organizational commitment level of teachers may vary depending on the interaction between teachers at school, the
communication between teacher and student, the quality of work and the degree of perception of teachers' profession (Celep,
Doyuran, & Saridede, 2004). Employees with low organizational commitment are not firmly committed to the organization. A low
level of commitment results in a decrease in the employee's success at work and the organization's efficiency. The medium level
of commitment is where the person does not fully identify with the organization, and the level of commitment is not high.
Employees with a high level of commitment show positive behaviors such as establishing strong ties with the organization,
adopting and supporting the shared vision, and being in harmony with their colleagues.

Teachers' organizational commitment must be high for schools to achieve their goals. Some factors affect organizational
commitment. Organizational commitment enables teachers to adopt their profession and the institution they work for more and
to increase their job performance. Yavan (2016) argued that commitment positively affects fatigue, absenteeism, burnout, and
depression.

Considering this situation, one of the elements necessary to progress in the educational field is teachers' organizational
commitment. There are studies in the literature that have stated that high organizational commitment has a positive effect on job
performance (Balyer, 2015 Tentama, 2016). Many factors affect teachers' organizational commitment (Ogunnaike, Oyewumni&
Famuwagun, 2016; Hulpia & Devos, 2010; Bakan, Biyikbese & Ersahan, 2011 and Tastan, 2014). It can be thought that one of
them is the leadership style adopted by the manager.

Transformational leaders encourage their employees to reach beyond the minimum institutional requirements standard based
on leadership attitudes and behaviors such as inspiring their employees, raising their interest and meeting specific development
needs (Bass, Avolio, Jung & Berson, 2003). Based on this statement, transformational leader behaviors can increase the employees'
organizational commitment.

METHOD/MATERIALS
Research Design

This research was conducted using a mixed method. A mixed method is a research approach used in health, social and
behavioral sciences. The researcher collects quantitative and qualitative data and concludes by integrating these data (Creswell &
S6zbilir, 2017). In this study, the triangulation design was used. The triangulation design is a mixed-method design.

Moreover, quantitative and qualitative data are collected simultaneously, checking whether the two data types support each
other (Baki & Gokgek, 2012). While the quantitative data in the research were obtained with descriptive and relational techniques,
the qualitative data were obtained with the phenomenology pattern. Phenomenology is one of the qualitative research designs
in which participants focus on their own experiences, express their ideas, and examine the relationship between participants’
experiences and concepts (Yilmaz, Timur B., & Timur S., 2017). A scale was used to collect data in the quantitative dimension of
the research, and a semi-structured interview form was used in the qualitative dimension.

The Sample of Research
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The universe of the research consists of 1757 teachers working in official middle schools and high schools in the district of
Kiziltepe in Mardin province in the 2020-2021 academic year. The sample consists of 338 teachers reached by the easily accessible
sampling method. Convenience sampling is one of the non-random sampling methods. Randomness defines that all units have an
equal chance of being selected in the sample selection (Blylkoztirk, Cakmak, Akgiin, Karadeniz, & Demirel, 2018). The study
group was formed by using the maximum diversity method in the collection of qualitative data. The maximum variation method
belongs to purposive sampling, one of the non-random sampling methods. The purpose of this method is to keep the diversity of
individuals who may be a side to the problem at the highest level (Blyiikoztlrk, et al., 2018).

Table 1. Distribution of Demographic Characteristics of Teachers Participating in the Research

Demographic Distribution of Quantitative Data

Variables N %
Gender Female 135 39,9
Male 203 60,1

Age 21-30 98 29
31-40 168 49,7
41-50 69 20,4

51 and above 3 0,9
Teaching Seniority 1-5 134 39,7
6-10 93 27,5
11-15 45 13,3
16-20 42 12,4

21 and above 24 7,1
Type of School Middle school 149 44,1
High school 189 55,9

Educational Level Associate Degree 1 0,3
Bachelor Degree 271 80,1

Master's Degree 64 19

Doctorate 2 0,6
Working Time with the Manager 1-2 170 50,3
3-4 102 30,2
5 and above 66 19,5

Total 338 100

Demographic Information of Qualitative Data

Variables N %
Gender Female 12 36,4
Male 21 63,6
Age 21-30 10 30,3
31-40 13 39,4
41-50 10 30,3
Teaching Seniority 1-5 12 36,5
6-10 9 27,2

11-15 3 9,1

16-20 3 9,1
21 and above 6 18,1
Type of School Middle School 12 36,4
High School 21 63,6
Educational Level Bachelor’s Degree 26 78,8
Master’s Degree 7 21,2
Working Time with the Manager 1-2 20 60,6
3-4 8 24,3
5 and above 5 15,1

Total 33 100
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When Table 1 was examined, it was determined that 135 (%39.9) of the teachers participating in the research were female,
and 203 (%60.1) were male. When the age group is examined, 98 teachers (%29) between the ages of 21-30, 168 teachers (%49.7)
between the ages of 31-40, 69 teachers (%20.4) between the ages of 41-50, 3 teachers (% 0,9) aged 51 and above participated in
the research. While 149 (%44.1) of the teachers participating in the research are working in middle school, 189 (%55.9) are working
in high school. When the education levels of the teachers participating in the research were examined, it was found that the
number of teachers with a bachelor's degree was 271 (%80.1), and there were 64 teachers with a master's degree (%19). While
one teacher with an associate degree (%0.3) participated in the research, two teachers with a doctorate (%0.6) answered the
questionnaires. The number of teachers working with their manager for 1-2 years was 170 (%50.3), the number of teachers
working for 3-4 years was 102 (%30.2), and the number of teachers working for five years or above was 66 (%19.5).

When the demographic information of the qualitative data analysis in Table 1 was examined, it was seen that 21 (%63.6) of
the participants were male, and 12 (%36.4) were female. While the interviews were mainly conducted with teachers between the
ages of 31-40 (%39.4), it was found that the rate of teachers between the ages of 21-30 and 41-50 (%30.3) was the same. When
the participant teachers were examined in terms of the seniority variable, the teachers with 1-5 years of experience (%36.5)
participated the most. It was found that 21 teachers (%63.3) were working at the high school level, and 12 teachers (%36.4) were
working at the middle school level. It was revealed that most interviewed teachers had bachelor’s degrees (%78.8). In addition,
when the variable of working time with the manager was examined, it was found that most of the teachers interviewed worked
with the manager for 1-2 years (%60.6).

Data Collection

"Transformational Leadership Scale" and "Organizational Commitment Scale" were used to collect the quantitative data for
the study. The transformational leadership scale was developed by Oran (2002) using the scale developed by Bass and Avolio
(1992). This scale is made up of 40 items and four sub-dimensions. As a consequence of the Cronbach's Alpha reliability analysis
performed after the scale was applied in this study, it was found that the overall scale had a reliability coefficient of .98. If it is
between .80 and 1.00, it means that it is highly reliable (Kilig, 2016). According to these findings, it can be said that the reliability
of the scale is high. The Three-Dimensional Organizational Commitment Scale formed by Allen and Meyer (1997) was adapted as
the 'Organizational Commitment Scale' by Karakus (2005) and used in this study. This scale consists of 21 items and three sub-
dimensions. When the Cronbach's Alpha coefficients of the data obtained in this study were examined, the scale was found to be
.85 at the general level. It has been found that the scale has high reliability at the general level. The researcher developed a semi-
structured interview form to collect qualitative data. In addition, a Personal Information Form was distributed to obtain
demographic information about the participants.

Data Analysis

The data obtained in the scales were analyzed using the SPSS program. The data did not have a normal distribution, so non-
parametric tests were applied. Percentage, mean, standard deviation, and minimum and maximum values were used to define
the variables. Mann-Whitney and Kruskal-Wallis tests were chosen to reveal the relationship between independent variables and
transformational leadership and organizational commitment. In addition, Spearman's Ranking Correlation Coefficient test was
applied to reveal the relationship between transformational leadership and organizational commitment. In the qualitative aspect
of the research, the content analysis technique was chosen for data analysis. Buyukozturk et al. (2018) define content analysis as
a systematic technique, and some words in a text are highlighted with tiny content categories using the coding method. Categories
and codes were created for each question.

FINDINGS
Findings of Quantitative Data

The perceptions of teachers about how much they reflect the transformational leadership behaviors of school managers
are given in Table 2 based on the arithmetic mean and standard deviation values.

Table 2. Descriptive Values of Transformational Leadership Scale Scores

N Min Max X Sd
Inspirational motivation 338 1,17 5,00 4,25 ,722
Idealized influence 338 1,00 5,00 4,35 ,710
Individual consideration 338 1,00 5,00 4,24 ,759
Intellectual stimulation 338 1,00 5,00 4,16 ,807
Total 338 1,09 5,00 4,25 ,719

When Table 2 is examined, the descriptive values of the perceptions of the teachers participating in the research regarding
the transformational leadership levels of their managers are seen. It was found that inspirational motivation sub-dimension X=4.25
(very high), idealized influence sub-dimension X=4.35 (very high), individual consideration sub-dimension x=4.24 (very high),
intellectual stimulation sub-dimension x=4,16 (high). Moreover, it was concluded that total transformational leadership score
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turned out to be X=4.25 (very high). Among the sub-dimensions, the highest average belongs to the idealized influence dimension,
while the lowest average belongs to the intellectual stimulation sub-dimension.

Since there is no significant difference (p>.05.) between teachers' perceptions of their managers' transformational leadership
behaviors and the variables, the findings are not included here.

Table 3. Kruskal-Wallis Test Results Between Transformational Leadership Scale Scores According to the Variable of Teaching
Seniority

Teaching Mean

Seniority N Rank > X P
1-5 134 171,59 4 11,275 ,024
6-10 93 184,98

11-15 45 149,10

16-20 42 135,29

21+ 24 195,96

Transformational leadership sub-dimension and general level findings according to the variable of teaching seniority are
given in Table 3. A significant difference was found between the total score of transformational leadership and teaching seniority:
p<.05. Considering the mean rank, those who have been teaching for 21 years or more (R=195.96) have the highest score, while
teachers with 16-20 years of experience (R=135.29) have the lowest score.

Table 4. Descriptive Values of Organizational Commitment Scale Scores

N Min Max X Sd
Emotional 338 1,57 5,00 3,99 74457
Commitment
Continuance 338 1,29 5,00 3,50 179602
Commitment
Normative 338 1,14 5,00 3,82 173997
Commitment
Total 338 1,81 4,90 3,77 160842

When Table 4 is examined, it has the values of emotional commitment (Xx= 3.99), continuance commitment (Xx= 3.50),
normative commitment (x= 3.82) and organizational commitment general level (x= 3.77). It was seen that the teachers who
participated in the research gave answers at the level of agree. Teachers stated that they were most emotionally committed to
their organization (X= 3.99) and had continuation commitment (x= 3.50) the least. Since there is no significant difference (p>.05.)
between teachers' organizational commitment levels according to teachers' perceptions and the variables, findings are not
included here.

Table 5. The Results of Spearman's Ranking Coefficient Analysis of the Relationship Between Transformational Leadership and
Organizational Commitment

Variables N X Sd 1 2 3 4 5 6 7 8 9

Linspirational Motivation 338 4,25 72 1 ,852%% 839%* 861** ,935%% 361** 326%* 441** 470**
2.Idealized Influence 338 435 71 852%% 1 86A%* 872%F Q42%*  301%* 284%*  375%%  30g%*
3Individual Consideration 338 4,24 75  ,839%* 864** 1  ,883** 04G** 288** 203%* 300%*  406**
4.Intellectual Stimulation 338 46,80 ,861** ,872%% ,883** 1 O57%*  28g%F  3pa%k 377k 476%*
5.Total (T.L.) 338 425 71 935%F  942%*  Q46**  957%F 1 324%F  3)5%F  414%*  444%*
6.Emotional Commitment 338 3,99 74  ,361** 301%** ,288** 288*%* 324%* 1 323%* 609** 789%*
Zf;:::;z:ie 338 3,50 79 ,326%%  284%*  203%*  324%*  35%% 393k 1 420%* 735k
8Normative Commitment 338 3,82 73  ,441%%  375%%  300%* 377%%  A414%*  G09** 422%* 1 841
9.Total (0.C.) 338 3,77 60  A70%*  ,308%* A06** A16%* ,444%* 789%%  735%F  ga1kx 1

*p <.05. **p <.01.

When Table 5 is examined, the findings regarding the relationship between transformational leadership scale scores and
organizational commitment scale scores are seen. The data obtained is very weak between 0.00-0.20; between 0.20 and 0.39 is
weak; between 0.40-0.59 is medium; between 0.60-0.79 is high and between 0.80-1.00 is very high. While there was a weak,
significant and positive correlation between transformational leadership and emotional commitment (rspearman=.324; p<.01),
continuance commitment (rspearman=.325; p<.01), it was concluded that there was a medium, significant and positive
correlation between the normative commitment sub-dimension (rspearman=.414; p<.01) and the general organizational
commitment level (rspearman=.444; p<.01).
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Findings of Qualitative Data

Total I 22
Does not care [N 5
Gives responsibility [N 5
Exchangesideas Y 12

0 5 10 15 20 25

Figure 1. Inspirational Motivation

Findings for the inspirational motivation category are given in Figure 1. Teachers were asked “What does your manager do
to involve you in the process of developing the school's vision and implementing the developed vision?” Teachers stated that their
managers mostly exchanged ideas (N=12) to involve them in the process.

T6: He tries to manage the process by sharing his ideas and views that can contribute to the development of the school's
vision and students, and by getting feedback from us in the meetings and one-on-one meetings.

In addition, some of the teachers (N=5) stated that their managers did not make an effort to develop the vision of the
school and to implement the developed vision.

T5: 1 do not think that he attaches much importance to education and training.

Total 12
Gives confidence 4
Be fair 4
Listens 4
0 2 4 6 8 10 12 14

Figure 2. Idealized Influence

Findings for the idealized influence category are given in Figure 2. Teachers were asked “Which words and behaviors do
you think lie behind your greater respect and trust in your manager?”. In response to the question, they talked about the
personality traits of their managers and their behavior towards them. It has been concluded that the managers' listening to their
employees (N=4), being fair (N=4) and giving confidence (N=4) cause them to have an impact on their employees the most.

T6: Listening to everyone, caring about their ideas and trying to help as much as possible play a big role in gaining respect
and trust.

On the other hand, T9 talked about how her manager's trying to help affects her thoughts.

T9: When | have a problem, my manager takes time to explain and helps me as much as possible which makes me respect
and trust him.
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Total I 27
None of her/his behaviour IE—— 5
Thanks us I S
Knows our problems msss—— 5
Be aware of what we can do IEE—————S 5
Supports I T

Figure 3. Individual Consideration

The findings of the individual consideration category are shown in Figure 3. Teachers were asked “On what words and
behaviors do you base your manager's knowledge and encouragement of the stakeholders working in the institution?” Teachers
stated that they were most interested in them because they stated that their managers supported them most (N=7).

T2: | understand that our manager is trying to encourage us since he stated that he would support us both financially and
morally in any work that benefits the institution.

In addition, the fact that the managers are aware of what their employees can do (N=5), that the employees know their
problems (N=5) and that they thank their employees (N=5) show that they are personally interested in them.

Total 17
Makes plans [N S
Encouragesus Y 6
Arranges [N 6

Figure 4. Intellectual Stimulation

Findings related to the intellectual stimulation category are shown in Figure 4. "With what words and behaviors do you
associate your manager's concern for developing himself, the stakeholders and the institution?" were asked to the teachers.

T2: He has an effort to constantly improve and transform himself, the teachers and the institution. It aims to constantly
move forward by using the physical structure of the school and the potential of the teacher within the possibilities.

prout N ¢

0 5 10 15 20 25 30

Figure 5. Emotional Commitment

The findings of the emotional commitment category are given in Figure 5. More than half of the teachers (N=19) answered
the question “How does it feel to be a part of education and school?” as excellent.

T14: It's a great feeling, | wouldn't change teaching for anything. Teaching is what | enjoy most in my life.

Six of the teachers stated that they consider it proud to be a part of education and school.

T6: When we look at educational institutions as places that build our future, it is very proud to be a part of this system.
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Total I 33
No, | would not [ 4
Yes, Iwould. EE——— 29

0 5 10 15 20 25 30 35

Figure 6. Continuance Commitment

The findings of the continuance commitment category are given in Figure 6. Teachers were asked “If you had the
opportunity to do a job other than teaching, would you want to continue working as a teacher and why?” Majority of the teachers
(N=29) said “Yes, | would.”

T9: 1 would continue to teach. Because | love my branch and being helpful to young people while they shape their lives is a
satisfying feeling.

Teachers who did not want to continue teaching stated that the value of the profession was not known or they thought
that they had chosen the wrong profession.

T25: | would not want to continue being a teacher. Unfortunately, teaching is not a well-known profession in our country.

g
ves, 1 would. [ 12
No, Iwouid . [ -:

0 5 10 15 20 25 30 35

Figure 7. Normative Commitment

The findings of the normative commitment category are shown in Figure 7. Teachers were asked “What are the
contributions of the institution you work for? If you had the opportunity, would you like to work in another institution or job?”
Most of the teachers (N=21) stated that they did not want to work in another institution.

T13: No, | would not want to work in another institution because | am happy to be in this institution. It helped me in terms
of classroom management.

Twelve of the teachers stated that they wanted to work in another institution. They claimed that they were not challenged
in their institutions.

T5: 1 would definitely work at another school. It is not a school that forces me in terms of level. | believe that | can improve
myself more in a school that challenges me in terms of level.

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

When the data on how much the managers show transformational leadership behaviors according to teacher perceptions was
examined, inspirational motivation, idealized influence and individual consideration averages were found to be "very high." In
contrast, the "Intellectual stimulation" dimension was found to be "high." The overall scale determined that the transformational
leadership levels of the institution managers who took part in the study were very high. It was determined that the highest average
belonged to the idealized influence dimension while the lowest belonged to the intellectual stimulation sub-dimension.
Considering these findings, the teachers participating in the research see their managers as transformational leaders. The codes
obtained as a result of the analysis of the interviews with the teachers are examined. While 28 of the teachers talked about the
behaviors of their managers, indicating that they have transformational leadership characteristics, 5 of them stated that their
managers had no interest in this matter. This shows that the qualitative findings of the research support the quantitative findings.
Erkus and Unlii (2008) found that the charisma (idealized influence) dimension has the highest level among the sub-dimensions in
their research findings. In addition, Glines and Bulug (2012) also found the idealized influence dimension at the highest level. This
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supports the findings obtained in this study. The fact that the idealized influence sub-dimension is higher than the other sub-
dimensions can be interpreted as school managers wanting to prove to their employees that they are good leaders as a source of
inspiration.

When the Kruskal-Wallis test concerning the transformational leadership characteristics of school managers and the seniority
of teachers was examined, a significant difference was found between inspirational motivation, idealized influence and intellectual
stimulation, and the variable of seniority. The decrease in expectations from the manager as the seniority in teaching increases
can explain this finding. When the literature is reviewed, it has been seen that some studies overlap with this finding. Eraslan
(2003) found a significant difference between transformational leadership and teachers' seniority. Likewise, Toremen and Yasan
(2010) found a significant difference between transformational leadership and seniority.

When the findings related to the teachers' commitment to the institutions they work for were examined, it was found that
teachers' organizational commitment was high. However, teachers stated that they were most emotionally committed to their
organizations. Compared with the findings obtained in the interview analysis, quantitative and qualitative findings support each
other. It was found that 29 of the interviewed teachers were committed to their profession. Although 12 of the teachers liked
their profession and school, they stated that they would work in another school if they had the opportunity due to the low level
of students, the limited opportunities of the school or the fact that they did not find themselves efficient enough due to the type
of institution. When the literature is examined, some studies overlap with the findings obtained from this research. Ekinci (2012)
found that teachers' organizational commitment was high. This result is parallel with the result of the research. Demir (2020), on
the other hand, revealed that the organizational commitment of teachers working in primary schools was at a medium level. The
highest level of emotional commitment among the sub-dimensions is similar to this research.

According to Spearman's Ranking Coefficient analysis, which was performed to reveal whether there is a relationship between
transformational leadership and organizational commitment, it has been revealed that there is a positive, significant and medium
relationship between transformational leadership and the general level of organizational commitment. The fact that the managers
are transformational leaders positively affects teachers' organizational commitment. The findings obtained in the interview
analysis support this result. Twenty-eight of the teachers who participated in the study gave answers showing that they were
committed to the institutions they worked for. While three teachers stated that they did not see their managers as
transformational leaders, they also wanted to work in another institution.

On the other hand, two teachers stated that they wanted to continue working in the same institution, although they did not
see their managers as transformational leaders. This may be because they are used to working in the institution. There are studies
in the literature that have reached similar findings. Noraazian and Khalip (2016) found that transformational leadership
significantly impacted teachers' organizational commitment. Sahin (2020) found that the transformational leadership behaviors
of managers positively influenced teachers' organizational commitment. It has been stated that as the transformational leadership
behaviors of managers increase, teachers' organizational commitment also increases. Likewise, Porter (2015), Feizi, Ebrahimi &
Behehsti (2014), and Ismail, Mohamed H., Sulaiman, Mohamed M. &Yusuf (2011) found in their research that managers'
transformational leadership behaviors had a positive influence on employees. This situation supports the findings obtained from
the research.

As a result of the findings obtained from this research, it can be concluded that transformational leadership positively
influences teachers' organizational commitment. Teacher commitment is one of the substantial factors for the institution to
achieve its goals. Due to the transformational leadership behaviors exhibited by the manager, teachers' organizational
commitment levels can be increased. In this case, teachers will make more efforts to make the institutions they work in successful.
Changes in the manager's behavior can create a domino effect and affect teachers, students, and society.
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Abstract

Purpose: This study investigates the effect of technology-supported argumentation-based teaching on pre-service teachers'
Technological Pedagogical Content Knowledge (TPACK) self-assessment.

Design/Methodology/Approach: A quasi-experimental design with a pretest-posttest control group was used in the research.
Participants of the study are 43 pre-service mathematics teachers who take the Analytic Geometry-I course. They were studying
in the third grade in the faculty of education at a state university in Turkey in the fall semester of the 2019-2020 academic year.
In the research process of the study, the subject of transformation geometry was taught to the experimental group using
technology-supported argumentation-based teaching practice. The lessons are planned to last four weeks (12 lesson hours),
three lessons per week. In the first week of the lessons, the translational transformation, reflection transformation in the
second and third weeks, and rotational transformation in the fourth week were discussed. TPACK-SAS (self-assessment scale),
which was used as a data collection tool in the study, was applied to both groups before the first week (pre-test) and after the
last week (post-test).

Findings: The research findings observed that the participants' self-evaluations about TK (technology knowledge) were
relatively low. In addition, it was observed that pre-service teachers' post-test mean scores regarding the sub-dimensions of
PK (pedagogical knowledge), PCK (pedagogical content knowledge), and TPACK (Technological Pedagogical Content
Knowledge), which mainly includes pedagogy knowledge, were high.

Highlights: As a result of the research, it was concluded that the technology-supported argumentation-based transformation
geometry teaching practice did not affect the TPACK self-evaluation of the pre-service teachers in the experimental group.
Studies similar to this with pre-service teachers can be carried out with students at different educational levels on
transformation geometry or another mathematics subject.

6z
Calismanin amaci: Bu galismanin amaci, teknoloji destekli argimantasyon tabanli 6gretimin 6gretmen adaylarinin Teknolojik
Pedagojik Alan Bilgisi (TPAB) 6z degerlendirmelerine etkisini arastirmaktir.

Materyal ve Yéntem: Arastirmada Ontest-sontest kontrol gruplu yari deneysel desen kullaniimistir. Arastirmanin katihmcilari,
2019-2020 egitim 6gretim yil gliz déneminde Turkiye'de bir devlet Gniversitesinin egitim fakultesinde tiglincu sinifta okuyan ve
Analitik Geometri-l dersini alan 43 matematik 6gretmeni adayidir. Arastirma strecinde deney grubuna teknoloji destekli
argiimantasyon tabanh 6gretim uygulamasi kullanilarak déntsim geometrisi konusu igslenmistir. Dersler dort hafta (12 ders
saati), haftada 3 ders olacak sekilde planlanmistir. Derslerin ilk haftasinda 6teleme déntsumi, ikinci ve Gglincli haftalarinda
yansima donusiimi ve dérdinci haftasinda donme déntsim ele alinmistir. Arastirmada veri toplama araci olarak kullanilan
TPAB-ODO (6z degerlendirme 6lcegi) her iki gruba da ilk haftadan énce (6n test) ve son haftadan sonra (son test) uygulanmistir.

Bulgular: Arastirma bulgularinda, katilimcilarin TB (teknoloji bilgisi) ile ilgili 6z degerlendirmelerinin nispeten dustik oldugu
gorilmastir. Ayrica 6gretmen adaylarinin 6zellikle pedagoji bilgisini iceren PB (pedagojik bilgi), PAB (pedagojik alan bilgisi),
TPAB (Teknolojik Pedagojik Alan Bilgisi) alt boyutlarina iligkin son test puan ortalamalarinin ytiksek oldugu gorilmustar.

Onemli Vurgular: Arastirma sonucunda, teknoloji destekli argiimantasyon tabanli déniisiim geometrisi dgretimi uygulamasinin,
deney grubundaki 6gretmen adaylarinin TPAB 6z degerlendirmelerine etkisinin olmadigi sonucuna ulasiimistir. Ogretmen
adaylariyla gergeklestirilen bu galismaya benzer ¢alismalar, doniisim geometrisi veya matematigin baska bir konusu tzerinde
farkh egitim duzeylerindeki 6grencilerle yapilabilir.
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INTRODUCTION

Considering the components that make up the education process, teachers who are the designers of the process and have a
direct influence on the process are more prominent among other components (Demirtas et al., 2011). In this context, the issue of
teacher qualification is fundamental (Darling Hammond, 2000; Rivkin et al., 2005). Shulman, known for his studies on teacher
competence, claimed that there was a disconnection between the content knowledge teachers should acquire and the teaching
knowledge and that there was no connection between these types of knowledge (McNamara, 2002). Shulman (1986, 1987)
introduced the concept of pedagogical content knowledge (PCK), which is formed by the inclusion of pedagogical knowledge in
content knowledge that determines a teacher's success in teaching.

Figure 1. Pedagogical content knowledge model (Shulman, 1987)

Shulman (1987) expressed the concept of PCK as being able to explain the subject as clearly as possible for learners. For this,
teachers use the most valuable representations (forms of representation), the most appropriate examples, associations by analogy
and the most understandable explanations in teaching.

The PCK model has become a fundamental model in teacher education, regardless of the branch, with the studies conducted
by researchers based on this model (Evens et al., 2015). The Ministry of National Education (MoNE) (2017a) states that a good
teacher should have a high level of knowledge of the subjects covered by his branch and a command of the curriculum and PCK.
In the field competencies of the mathematics teacher, the importance of planning an appropriate education to ensure
mathematical development within the curriculum framework is emphasized. It was underlined that the knowledge about
mathematics subjects in the curriculum should be mastered, and the use of appropriate tools and equipment for teaching (MoNE,
2017b).

Based on Shulman's PCK model, researchers interested in this subject investigated different type of knowledge specific to the
teaching profession and the relationships between these types of knowledge. Moreover, they developed other models on the
subject due to their studies (Ball et al., 2008; Fennema & Franke, 1992; Grossman, 1990; Harris et al., 2009; Marks, 1990; Niess,
2005).

One of the different models developed as a result of this research is Technological Pedagogical Content Knowledge (TPACK),
which explains the teaching knowledge required for technology integration (Stoilescu, 2011; Tabach, 2011). TPACK is a new
knowledge model formed by adding a technology component to the PCK model introduced by Shulman (Abbitt, 2011a; Cox, 2008;
Mishra & Koehler, 2006). Today, one of the main areas affected by technology is education. Developments in science and
technology necessitate integrating technology with the learning-teaching process (Liao, 2007). It is imperative to benefit from
technology, which is thought to positively affect the teaching-learning process of mathematics, to conduct appropriate teaching
activities for students, and to provide them with the opportunity to exchange information (National Council of Teachers of
Mathematics (NCTM), 2000). Accordingly, teachers who design and manage the teaching process are expected to integrate
technology into the teaching process and include technology in their lessons quite effectively (Chen, 2010). As a natural
consequence of this situation, technology knowledge has been added to the areas teachers should know about (lvy, 2011).

Mishra and Koehler (2006) describe TPACK as the intersection of content knowledge (CK), pedagogical knowledge (PK) and
technological knowledge (TK). In addition to these three domains of knowledge and their intersections, they also defined the
domains of knowledge they named as Pedagogical Content Knowledge (PCK), Technological Content Knowledge (TCK) and
Technological Pedagogical Knowledge (TPK). Here, they considered the interactions of the PK, CK and TK domains in binary
combinations. In the studies (Angeli & Valanides, 2009; Mishra & Koehler, 2006; Niess, 2005; Niess et al., 2006; Niess et al., 2007),
different components related to TPACK were defined, and new models have been proposed for the integration of education and
technology. The model proposed by Mishra and Koehler (2006) is essential in that it forms the foundations of the theoretical
framework regarding TPACK (Akkoc et al., 2011; Griggs, 2010). This model introduced by Mishra and Koehler (2006) constitutes
the basic framework of TPACK in this study, which deals with the TPACK self-evaluation of pre-service teachers.

In the TPACK model suggested by Mishra and Koehler (2006), three main components are related to the teaching profession.
These are the basic types of knowledge PK, CK and TK.
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Contexts

Figure 2. Mishra and Koehler's TPACK model (Koehler & Mishra, 2009)

As seen in Figure 2, the TPACK model includes seven components. Here, TPK, TCK, PCK and TPACK are the interactions of dual
PK, CK and TK combinations. Here, CK is the knowledge about the content that a teacher will teach (Koehler & Mishra, 2009;
Mishra & Koehler, 2006). PK is a vast field of knowledge about the practices and strategies necessary for the teaching process, the
general aims of education, and the basic principles and values of teaching. TK refers to the ability of a teacher to use certain
technologies (blackboard, book, chalk, etc.) found in almost every classroom, as well as computers, the internet and technologies
that are constantly renewed. PCK is the field of knowledge that includes deciding which teaching methods and techniques are
compatible with the subject (Koehler & Mishra, 2008; Mishra & Koehler, 2006). TCB is defined as "understanding the effects of
content and technology on each other and the points where they limit each other" (Koehler & Mishra, 2008). A teacher with a
deep TPK should be aware of the technologies most appropriate to the subject area and be able to identify technologies that will
contribute to teaching (Harris et al., 2009; Koehler & Mishra, 2008). TPK is a type of knowledge that expresses how technology
can be adapted to different learning and teaching environments appropriately (Cox, 2008; Koehler & Mishra, 2009). TPACK is a
way of thinking about the complex relationships between technology, pedagogy and content. The use of content-based
pedagogical knowledge is particularly emphasized in the definitions and features of TPACK, and three types of knowledge and the
interaction between them are highlighted (Cox, 2008; Mishra & Koehler, 2006).

According to Niess et al. (2009), TPACK means that teachers should consider how they can teach mathematical concepts
related to the subject taught and the thoughts that form the basis of these mathematical concepts in a way that students can
understand by using technology and consider which way they should follow in teaching. Therefore, TPACK should be handled in a
way specific to the field and the content intended to be taught (Cox & Graham, 2009; Niess, 2005; Schmidt et al., 2009). Hence,
this study considers a teaching practice that blends the argumentation-based learning approach and technology, which is suitable
for the subject of transformation geometry. Argumentation is putting forward some claims, explaining the connection between
the data that forms the basis for these claims, and justifying the claims (Toulmin, 2003). Argumentation requires considering
students' thoughts and evaluating them by comparing the underlying reasons (Reid & Knipping, 2010). The argumentation model
of Toulmin (2003), which consists of six components such as data, claim, reason, qualifier, rebuttal and supporter, was taken as a
basis. During the research process of the study, argumentation-based teaching practices would contribute to pre-service teachers'
teaching-technology integration skills and subject knowledge.

In addition to knowledge, it is also essential for a person to be self-confident. It is difficult for people with insufficient self-
confidence to use their knowledge effectively (Canturk Gunhan & Baser, 2007; Gawith, 1995). Self-assessment, also expressed as
a perception of self-efficacy is an assessment of a person's potential to do any job. In other words, self-assessment is a person's
belief about whether he/she can perform that job as it should (Azar, 2010; Bandura, 1997; Siegle & McCoach, 2007). Studies in
the literature on the subject have shown that teachers 'self-assessment levels have an effect on designing an effective teaching
process and successfully managing the process, students' success and self-assessment (Akbas & Celikkaleli, 2006; Bandura, 1997;
Gurol et al., 2010; Ozdemir, 2008; Smith, 1996; Tschannen-Moran & Hoy, 2001). There are studies on TPACK self-evaluation levels
of teachers and pre-service teachers. These studies also reveal that the level of self-evaluation is among the factors affecting
TPACK (Abbitt, 2011b; Abbitt & Klett, 2007; Archambault & Crippen, 2009; Atasoy et al., 2015; Canbazoglu Bilici, 2012; Isman &
Canan, 2008; Schmidt et al., 2009; Topcu & Masal, 2020). Based on these studies, the motivation of pre-service teachers, who are
the future teachers, and their self-evaluation levels that affect their performance in the teaching process should be high.

In the literature, no research blends the argumentation-based learning approach with technology and handles the self-
assessment variable related to TPACK together. Since TPACK is content-specific, it is thought this study will contribute to the
relevant literature. Therefore, the study aims to investigate the effect of technology-supported argumentation-based teaching
practice on pre-service teachers' TPACK self-assessment. For this aim, the main problem of the study is "What is the effect of
technology-supported argumentation-based instruction on TPACK self-evaluation levels of pre-service mathematics teachers?"
Sub-problems of the research are given below.
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1. Is there a statistically significant difference between the TPACK self-evaluation levels of pre-service teachers in the
experimental and control groups?

2. Is there a statistically significant difference between the experimental group's TPACK self-assessment pre-test and post-test
scores of pre-service teachers?

METHOD

Research Pattern

In this study, quasi-experimental research design was used. The experimental research design provides the opportunity to
intervene on the independent variables that are aimed to be analyzed. As a result of this intervention, it enables to determine
whether there is a change in the dependent variable, and if so, in what direction. Thus, cause and effect relationships between
variables can be revealed and interpreted (Cepni, 2014; Gurbuz & Sahin, 2017). Participants could not be randomly assigned to
the groups because the classes in which the participants were located were pre-formed by the Dean's Office and the group sizes
were not suitable for random assignment. For this reason, the study was designed as a pretest-posttest control group quasi-
experimental design in which the existing classes are randomly assigned as experimental and control groups.

Participants

Participants of the study are 43 pre-service mathematics teachers who take the Analytic Geometry-I course. They were
studying in the third grade in the faculty of education at a state university in Turkey, in the fall semester of 2019-2020 academic
year. Participants were created by purposeful sampling. In purposeful sampling, people who are considered to be suitable to find
an answer to the research problem are included in the study group (Gurbuz & Sahin, 2017; Plano Clark & Creswell, 2015).
Participants could not be randomly assigned to the groups, but the branches were randomly assigned as experimental and control
groups. The distribution of pre-service teachers in the experimental and control groups is presented in Table 1.

Table 1. Participants

Gender
Groups Total
Female Male
Experiment 15 6 21
Control 19 3 22
Total 34 9 43

Since the university entrance exam scores of the participants were very close to each other, it was thought that the
mathematics knowledge of the groups was at a similar level. The pre-test results show that the experimental and control groups
are equal to each other. The results of the independent groups t test conducted in order to compare the pre-test scores of the
Technological Pedagogical Content Knowledge Self-Assessment Scale (TPACK-SAS) of the pre-service mathematics teachers in the
experimental and control groups are presented in Table 2.

Table 2. T test results of TPACK-SAS pre test scores

Groups N X SD df t p
Experiment 22 5.57 0.70
PK pretest 41 -0.846 0.402
Control 21 5.74 0.62
Experiment 22 4.10 0.94
CK pretest 41 -0.274 0.785
Control 21 4.17 0.73
Experiment 22 4.50 1.20
TK pretest 41 -0.112 0.912
Control 21 4.54 0.96
Experiment 22 5.42 0.75
TCKwWT" pretest 41 0.234 0.816
Control 21 5.36 0.92
Experiment 22 5.58 0.74
PCK pretest 41 -1.270 0.211
Control 21 5.85 0.65
Experiment 22 5.25 0.47
TPACK pretest 29.93 0.255 0.801
Control 21 5.19 0.90
Experiment 22 5.15 0.50
TPACK-SAS pretest 41 -0.470 0.641
Control 21 5.23 0.58

* TCKwT: Teaching content knowledge with technology. An explanation about this dimension of the scale is given under the title
of data collection tool.
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In Table 2, it is seen that there is no statistically significant difference between the pre-test scores of the experimental and
control groups in each of the sub-dimensions that make up TPACK-SAS (p> 0.05). Accordingly, it can be said that the experimental
and control groups are equivalent to each other in terms of TPACK self-assessment level before the experiment.

Data Collection Tool

For the aim of the study, TPACK-SAS developed by Kartal (2017) was used as the data collection tool. This scale consists of a
total of 67 items including PK (15 items), TK (11 items), CK (8 items), TCK (5 items), TPK (10 items), PCK (11 items) and TPACK (7
items). It consists of 7 factors. Kartal (2017) conducted the validity and reliability analyzes by applying this scale to 557 pre-service
teachers. As a result of these analyzes, it was seen that the TCK and TPK factors from 7 factors in the scale were combined. The
new factor created by the combination of TCK and TPK factors was named as Teaching Content Knowledge with Technology
(TCKwT). As a result, the scale now includes 6 factors. The reliability coefficients of the scale, both made by Kartal (2017) and
calculated as a result of the analysis made in this study, are given in Table 3.

Table 3. TPACK-SAS reliability values

Cronbach alpha (a)

Factors The values obtained by Kartal (2017) The values calculated in this study
PK 0.967 0.905
TK 0.931 0.918
CK 0.930 0.804
TCKwT 0.967 0.930
PCK 0.953 0.906
TPACK 0.933 0.836
TPACK-SAS 0.980 0.945

It is seen that the values in Table 3 are greater than 0.8. Accordingly, it can be said that the scale is reliable (Kalayci, 2014).

Pilot Study, Implementation Process and Data Collection

The pilot implementation of the study was carried out in the spring semester of the 2018-2019 academic year. The study was
carried out with a single group of 17 pre-service teachers studying at the same university with higher grades. The pilot
implementation aimed to test the activities planned to be used in the primary implementation process. In addition, it was aimed
to develop and optimize the process and to test the technology-supported argumentation-based teaching practice that the
researcher and pre-service teachers will experience for the first time. Thus, technology-supported argumentation-based teaching
practice was experienced, and possible problems that may occur during the primary implementation process were identified. The
pilot implementation was carried out at specified times outside the current curriculum of the participants. (3 lessons per week for
four weeks in total). All of the participants in the pilot practice participated in the study voluntarily. Since the GeoGebra program
was used in the planned teaching practice, the lessons were taught in the computer laboratory. Since the pre-service teachers had
previous knowledge and experience with GeoGebra software, there was no need for any training on using GeoGebra prior to the
pilot implementation. However, the pilot process showed that the participants' knowledge of GeoGebra needed to be improved
in transformation geometry activities. For this reason, before the immediate implementation, the participants in the experimental
group were given two-week (4 hours in total) of GeoGebra training, 2 hours a week. GeoGebra was preferred in the study because
it is easy to use, accessible, and Turkish language.

The study's first author taught the lessons in the experimental group and another lecturer in the control group. The lessons
are planned to last four weeks (12 lesson hours), three lessons per week. In the first week of the lessons, the translational
transformation, reflection transformation in the second and third weeks, and rotational transformation in the fourth week were
discussed. TPACK-SAS, used as a data collection tool in the study, was applied to both groups before the first week (pre-test) and
after the last week (post-test). In the experimental group, the lessons were taught with technology-supported argumentation-
based teaching. Sixteen activities prepared by technology-supported argumentation-based teaching were used in the lessons. The
activities are compatible with the transformation geometry content specified in the middle and high school mathematics curricula
and included in the teacher training programs. In order to prepare activities suitable for the content, middle school and high school
mathematics textbooks, textbooks used in mathematics lessons in education faculties and the relevant literature were examined.
As a result of this examination, it was seen that the activities in high school mathematics books were suitable for the level of pre-
service teachers and the use of GeoGebra (Altun, 2018; Emin et al., 2018; Kemanci et al., 2018; MoNE, 2017c; Unlu & Er, 2015).
Therefore, it is thought that it would be appropriate to use the activities in these textbooks in studies. Some of the activities in

| Kastamonu Education Journal, 2023, Vol. 31, No. 1|



126
these textbooks were adapted for the aim of the study, and some activities were used directly. Regarding the activities, the
opinions of three mathematics education experts were taken. As a result of the evaluation, it was determined that the activities
were suitable for the subject of transformation geometry and technology-supported argumentation-based teaching.

The activities were projected onto a screen that all participants could see through a projection by the researcher. Thus, the
pre-service teachers could follow the instructions given by the researcher. After the GeoGebra work, an argumentation process
was formed by discussing the questions in the activity. Throughout the activity, the information that the pre-service teachers
reached, the correlations they put forward, and their generalizations were noted on the blackboard located on the other side of
the laboratory and in a position where everyone could see them.

The transformation geometry teaching in the control group was carried out with the current teaching method. The current
teaching method expressed here refers to predominantly teaching through the presentation. In the control group, the content in
the experimental group was taught, and the questions in the experimental group were solved. No digital technology was used in
the control group, and drawings made on the classroom board were used.

Analysis of Data

The data of the study were analyzed using the licensed SPSS 22 package program at a 95% confidence level (p = 0.05). Skewness
and kurtosis coefficients were examined to determine whether the data showed normal distribution. The skewness and kurtosis
coefficients of the data obtained from the TPACK-SAS pre-test and post-test are presented in Table 4.

Table 4. Skewness and kurtosis coefficients of TPACK-SAS data

Groups Mean SD Skewness Kurtosis
Pre-test 5.57 0.70 -0.210 -0.676
Control
- Posttest 5.65 0.58 -0.056 0.492
Pre-test 5.74 0.62 -0.211 -0.674
Experiment
Posttest 5.95 0.66 -1.186 1.643
Pre-test 4.10 0.94 0.134 1.407
Control
K Posttest 437 1.01 -0.442 0.567
Pre-test 4.17 0.73 0.673 -0.393
Experiment
Posttest 4.46 0.84 0.119 -0.769
Pre-test 4.50 1.20 -0.501 -0.422
Control
.y Posttest 4.82 1.03 -0.409 0.869
Pre-test 4.54 0.96 -0.274 -0.763
Experiment
Posttest 4.90 0.80 -0.298 -0.985
Pre-test 5.42 0.75 0.301 -0.754
Control
Posttest 5.59 0.69 -0.075 -0.274
TCKwT
. Pre-test 5.36 0.92 -0.626 0.115
Experiment
Posttest 5.44 0.71 -0.691 0.464
Pre-test 5.58 0.74 0.504 -0.658
Control
PCK Posttest 5.67 0.67 0.513 -0.238
. Pre-test 5.85 0.65 -0.126 -0.666
Experiment
Posttest 5.75 0.53 -0.177 -0.206
Pre-test 5.25 0.47 0.437 -0.103
Control
Posttest 5.34 0.63 0.188 -0.165
TPACK
. Pre-test 5.19 0.90 -0.602 0.643
Experiment
Posttest 5.54 0.78 -0.631 -0.579
Pre-test 5.15 0.50 0.278 -0.415
Control
TPACK- Posttest 5.32 0.48 -0.340 -0.619
SAS _ Pre-test 5.23 0.58 0.123 -0.936
Experiment
Posttest 5.41 0.59 -0.606 0.284

It is seen that the skewness and kurtosis coefficients presented in Table 4 are between -2 and +2 values. It can be said that the
data are distributed normally if the skewness and kurtosis coefficients are between -2 and +2 (George & Mallery, 2020).
Accordingly, in the analysis of TPACK-SAS pre-test and post-test data, independent groups t-test was used to make comparison
between groups, and dependent groups t-test was used for in-group comparison. When interpreting arithmetic means, 1.00-3.00
range is considered as "low level", 3.01-5.00 range as "medium level" and 5.01-7.00 range is considered as "high level" (Tekin,
2007).
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In cases where a statistically significant difference was detected as a result of the t tests, the effect size (Cohen d) was
calculated to examine and interpret this significance more effectively. Cohen d statistic is not affected by the sample size. Thus, it
enables the analysis results to be interpreted more effectively (Ozsoy & Ozsoy, 2013; Yildirim & Yildirim, 2011). According to Cohen
(1988), if the effect size is less than 0.2, it is evaluated as a weak (small) effect, if it is greater than 0.8, it is evaluated as a strong
(large) effect (Yildirim & Yildirim, 2011). On the other hand, Leech, Barrett, and Morgan (2008) stated that, in addition to this
assessment of Cohen (1988), an effect size of 1 or more can be interpreted as a very large effect.

FINDINGS

In order to examine whether technology-supported argumentation-based instruction has an effect on TPACK self-evaluation
level, TPACK-SAS post-test scores of experimental and control groups were compared. In addition to this comparison between the
groups, TPACK-SAS pre-test and post-test scores (within the group) of the experimental group were also compared. Independent
groups t test results made in order to compare the posttest scores of the pre-service teachers in the experimental and control
groups regarding the sub-dimensions that make up the TPACK-SAS are presented in Table 5.

Table 5. T test results of TPACK-SAS sub-dimensions post test scores

Groups N X SD df t p
Control 22 5.65 0.58
PK posttest 41 -1.602 0.117
Experiment 21 5.95 0.66
Control 22 4.37 1.01
CK posttest 41 -0.334 0.740
Experiment 21 4.46 0.84
Control 22 4.82 1.03
TK posttest 41 -0.277 0.783
Experiment 21 4.90 0.80
Control 22 5.59 0.69
TCKwT posttest 40.76 0.727 0.471
Experiment 21 5.44 0.71
Control 22 5.67 0.67
PCK posttest 41 -0.408 0.685
Experiment 21 5.75 0.53
Control 22 5.34 0.63
TPACK posttest 41 -0.958 0.344
Experiment 21 5.54 0.78

When Table 5 is examined, it is seen that there is no statistically significant difference between the posttest scores of the
experimental and control groups regarding the sub-dimensions that make up the TPACK-SAS (p> 0.05). In addition, when the
averages in the sub-dimensions were examined, it was seen that the pre-service teachers in both groups had the lowest average
in the CK sub-dimension and the highest average in the PCK sub-dimension. When the sub-dimensions with a low average are
examined, it is seen that TK comes right after CK in both groups. It was determined that the averages of the sub-dimensions PK,
PCK, TPACK, which include pedagogy knowledge, are above 5. Independent groups t test results made in order to compare the
posttest scores are presented in Table 6.

Table 6. T test results of TPACK-SAS post test scores

Groups N X SD df t p
Control 22 5.32 0.48
?AtCK SAS Post 4 -0.555 0.582
es Experiment 21 5.41 0.59

When Table 6 is examined, it is seen that there is no statistically significant difference between the post-test average of the
experimental group and the post-test average of the control group (t =-0.555; p>0.05). Y It is understood from the results of the
t test that technology supported argumentation based transformation geometry teaching does not have a statistically significant
effect on pre-service teachers' TPACK self-evaluation levels. In addition, it was observed that the TPACK-SAS post-test mean scores
of pre-service teachers were above 5 for both groups.

The dependent groups t test results, which were made in order to compare the pre-test and post-test scores (within the group)
of the pre-service teachers in the experimental group regarding the sub-dimensions that make up the TPACK-SAS are presented
in Table 7.

Table 7. T test results of TPACK-SAS sub-dimensions pre and post test scores
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Test N X SD df t p

Posttest 21 5.95 0.66

PK 20 1.484 0.153
Pre-test 21 5.74 0.62
Posttest 21 4.46 0.84

CK 20 1.779 0.090
Pre-test 21 4.17 0.73
Posttest 21 4.90 0.80

TK 20 3.204 0.004
Pre-test 21 4.54 0.96
Posttest 21 5.44 0.71

TCKwT 20 0.511 0.615
Pre-test 21 5.36 0.92
Posttest 21 5.75 0.53

PCK 20 -0.713 0.484
Pre-test 21 5.85 0.65
Posttest 21 5.54 0.78

TPACK 20 2.036 0.055
Pre-test 21 5.19 0.90

When Table 7 is examined, it is seen that p values are greater than 0.05 except for TK sub-dimension. This shows that there is
no statistically significant difference between pre-test and post-test scores for sub-dimensions except TK sub-dimension (p> 0.05).
Table 7 indicates that the difference between pretest and posttest scores for only the TK sub-dimension is statistically significant
(t =3.204; p <0.05). From here, it can be said that technology-supported argumentation-based transformation geometry teaching
has an effect on the self-evaluation levels of the pre-service teachers in the experimental group regarding TK, which is one of the
TPACK components. In order to examine and interpret this finding more effectively, the effect size (Cohen d) was calculated.

q t 3,204 0.699
VN V21

The value of d = 0.699 shows that the effect of technology-supported argumentation-based instruction on the self-assessment

of TK of pre-service teachers in the experimental group is at a moderate level.

The dependent groups t test results regarding the whole TPACK-SAS of the pre-service teachers in the experimental group are
presented in Table 8.

Table 8. T test results of TPACK-SAS pre and post test scores

Test N X SD df t p
Posttest 21 5.41 0.59
TPACK-SAS 20 1.683 0.108
Pretest 21 5.23 0.58

When Table 8 is examined, it is seen that there is no statistically significant difference between the experimental group's
TPACK-SAS post-test average and pre-test average (t = 1.683; p> 0.05). In other words, it can be said that technology-assisted
argumentation-based transformation geometry teaching does not have a statistically significant effect on the TPACK self-
evaluation levels of pre-service teachers in the experimental group.

DISCUSSION, CONCLUSION AND RECOMMENDATIONS

This study investigates the effect of technology-supported argumentation-based teaching on pre-service teachers' TPACK self-
assessment. It was determined that there was no statistically significant difference between the TPACK-SAS post-test averages.
Canbazoglu Bilici (2012) conducted a two-stage study with pre-service science teachers. In the first stage, the participants' TPACK
self-efficacy levels were detected, and no increase was observed in the second stage. This result reached by Canbazoglu Bilici
(2012) in the second stage of her study coincides with the result reached in this study.

It was observed that pre-service teachers' post-test mean scores were high, especially in the sub-dimensions of PK, PCK, and
TPACK, which included pedagogy knowledge. Similarly, in their study with senior-year education faculty students, Sad, Acikgul,
and Delican (2015) concluded that scores requiring pedagogy knowledge are higher than others. In another study, Landry (2010)
reached a similar conclusion regarding the TK knowledge field in her study with middle school mathematics teachers. Self-
assessment averages for TK were relatively lower than other dimensions. This was also revealed by Archambault and Crippen
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(2009) in their study with teachers about the TPACK model. The same study determined that teachers have high confidence in PK
and PCK, similar to the results obtained in this study.

It was determined that there was a statistically significant difference between the pre-test and post-test scores of the pre-
service teachers in the experimental group only for the TK sub-dimension. It was observed that the effect of technology-supported
argumentation-based instruction on this was moderate. Different from the result here, Atasoy et al. (2015) stated in their study
that there was an increase in self-efficacy related to TPK and TCK components. The researchers stated that these increases may
have resulted from the decrease in pre-service teachers' anxiety about integrating technology into the teaching process and the
fact that they encountered exemplary activities related to teaching-technology integration. Contrary to Atasoy et al. (2015)'s work,
in this study, it was seen that the increase in self-evaluations about TCKwT did not make a statistical meaning. It is thought that
this situation is due to the pre-service teachers' evaluations of TPACK needing to be made aware of their actual situation.

In the study, a significant increase was observed in TK. However, it is noteworthy that the mean scores for TK are lower than
other components before and after the practice. As Topcu and Masal (2020) stated, this situation may be attributed to the need
for more mathematics teachers regarding technical details such as hardware and software. Significant increases in self-assessment
regarding TK can be explained by the contribution GeoGebra activities provide to pre-service teachers' technological self-
confidence. However, considering that the self-evaluation regarding TK is at a medium level after the implementation process,
this contribution is not at the expected level.

It was concluded that the technology-supported argumentation-based transformation geometry teaching practice did not
affect the experimental group teachers' self-evaluations regarding TCKwT and TPACK. More comprehensive and detailed studies
can be conducted to investigate the causes of this situation.

This teaching practice requires the design of activities suitable for the argumentation process and teaching-technology
integration. Therefore, developing pre-service teachers' skills to design such activities is essential. In this context, pre-service
teachers' ability to design such activities can be examined, and practice can be made to improve these skills.

In the research findings, the self-evaluation of the pre-service teachers about TK was relatively low. Teachers should have a
good knowledge of technology to teach using technology. Studies similar to this with pre-service teachers can be carried out with
students at different educational levels on transformation geometry or another mathematics subject.
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Abstract

Purpose: This study aims to determine distinct latent classes in 8th-grade students' mathematics achievement

Design: The research study group consisted of 435 students who received the first booklet at the TIMSS 2015 8th grade
mathematics achievement test. A mixture of Rasch model analysis was used to find the best-fitting model.

Findings: When model fit indices were evaluated, the model fitting the data was found to be MRM with the two latent classes.
According to this model, students in latent class 2 are more successful in mathematics than students in latent class 1. The vast
majority of the items are found easier in latent class 2.

Highlights: In addition, the cognitive domain of the more accessible items for students in both classes is “knowing, while
items that are difficult for both groups are in the “applying” cognitive domain.

6z
Calismanin amaci: Bu galismanin amaci, 8. sinif 6grencilerinin matematik basarilarindaki farkh ortiik siniflari belirlemektir.

Materyal ve Yontem: Arastirmanin g¢alisma grubu, TIMSS 2015 8. sinif matematik basari testinde ilk kitapgigi alan 435
6grenciden olugmaktadir. Veriye en uygun modeli bulmak i¢in karma Rasch model (KRM) analizi kullaniimistir.

Bulgular: . Model uyum indeksleri degerlendirildiginde, verilere en iyi uyan modelin iki 6rtiik sinifli KRM oldugu gorilmastur.
Bu modele gore, 2. 6rtiik siniftaki 6grenciler matematikte 1. 6rtik siniftaki 6grencilere gére daha basarilidir. Maddelerin biiyik
¢ogunlugu 2. siniftaki 6grencilere daha kolay gelmistir.

Onemli Vurgular: Ayrica, her iki sinifta da 6grencilere kolay gelen maddelerin bilissel alani "bilmek" iken, iki grup icin zor olan
maddeler “uygulama” biligsel alanindadir.

! Corresponded Author, istanbul Medeniyet University, Faculty of Education, Educational Sciences, istanbul, TURKEY; https://orcid.org/0000-0001-6479-4469
2 Cankiri Karatekin University, Faculty of Letters, Educational Sciences, Cankiri, TURKEY; https://orcid.org/0000-0002-9847-1243

Citation/Alinti: Yildirim Hos, H. & Uysal Sarag, M. (2023). A Mixture Rasch Model Analysis of Mathematics Achievement, Kastamonu Education Journal, 31(1),
143-152. doi: 10.24106/kefdergi.1246453



134

INTRODUCTION

Standard Rasch model (Rasch, 1960/1980) is unidimensional and as an assumption in this model people on the same ability
level are comparable, that is, examinees with the same parameters are expected to have similar comments about their ability
levels, skills and mental processes. On the other hand, studies show that persons at the same trait level, having the same measures
on the construct, may use different processes, strategies, and operations to access the solutions (Baghaei & Carstensen, 2013;
Mislevy & Verhelst, 1990; Cohen & Bolt, 2005; Olmez & Cohen, 2018; Rost, 1990). This means that the trait and its meaning
differentiate individuals depending on the processes and strategies they use to solve the items or problems; therefore, this can
be seen as a significant threat to construct validity (Baghaei & Carstensen, 2013).

Relevant classes are determined according to the processes, strategies and operations individuals use to answer the items. If
examinees with similar trait levels have different interpretations regarding the mechanisms and strategies, comparing people on
a common ability continuum is not applicable. In other words, the underlying constructs measured by the instrument are different
for different subpopulations of individuals, and the comparison of these individuals from different classes is not justifiable.
(Embretson, 2007; Gliick & Spiel, 2007; Rost, Carstensen, & von Davier, 1997).

In cognitive psychology, people with the same performance level may have qualitatively different strategies which underlie
their performance. These qualitative differences among the individuals mean that construct representation also differs for them.
When two or more latent class exists, different strategies, components, and knowledge structures in performance may lead to
different orders of item difficulties. That is the nature of the trait bases on the class to which the person belongs. In this situation,
the test measuring the construct may have different correlation coefficients from other measures. So, group membership is a
moderator variable which is evidence for the changing meaning of the trait (Embretson, 2007).

Mixture item response theory models (MixIRT) combine item response theory (IRT) and latent class analysis (LCA), and they
are used in analyzing item response data that may violate underlying assumptions of both or any of the modeling approaches
(Rost, 1990). The most commonly used MixIRT model is the mixture Rasch model (MRM), and the underlying assumptions of Rasch
and LCA models are briefly mentioned following (Li, Jiao, & Macready, 2016).

In the Rasch model, item difficulties must be constant for all individuals as a vital requirement, but in some cases, it may be
violated for some items. Besides, items may have differing difficulties for different subgroups of individuals because the strategies
of solving items they use are different, or they may have differentiating cognitive structures. Hence, a latent class approach and
item analysis might be preferable. Also, in LCA models, the requirement is holding response probabilities for all individuals in the
same latent class. However, various latent classes are necessary for determining individual ability differences for every cognitive
construct or solution process. Accordingly, a generalized LCA model which allows varying ability levels within the latent class would
be agreeable (Rost, 1990).

This study aims to determine the latent classes using the MRM and based on the TIMSS 2015 mathematical data. So, the items’
properties according to these latent classes can be examined. This way, latent classes and students' latent class memberships can
be determined simultaneously without solid assumptions about the Standard Rasch Model and Latent Class Analysis.

TIMSS (Trends in International Mathematics-Science Study) is a screening study conducted by the International Association for
the Evaluation of Educational Achievement (IEA) in science and mathematics fields every four years. The TIMSS research aims to
determine the knowledge and skills of the countries' 4th and 8th-grade students. Turkey participates in TIMSS to evaluate
students' success in international fields and to compare its current educational system with those in other countries (Ministry of
National Education [MoNE], 2016).

TIMSS provides participant countries various resources so the interferences in their studies and educational programs can be
tested and commented on results. TIMSS includes achievement tests and questionnaires that students are asked about their
school characteristics and teachers. These tests and questionnaires are used to collect information about student's performance
in science and mathematics, educational systems, student characteristics, and characteristics of teachers and schools.

As a large-scale assessment study, TIMSS provides opportunities for researchers to determine the relationship between
countries' education systems and students' success, compare countries in terms of their math and science success levels, and
determine students' success and factors that affect student's success (MoNE, 2016; Tavsancil & Yalcin, 2015). So, the TIMSS
enables countries to evaluate students' mathematics achievement levels in terms of process and class level.

In the following, the Standard Rasch model and MRM used in the analysis are briefly explained.

The Rasch Model

For this purpose, item response models were developed, which differ according to several parameters used to describe items.
In IRT models, the probability of an examinee answering an item correctly depending on the latent ability underlying the construct
and characteristics of the item is determined (Hambleton, Swaminathan & Rogers, 1991). In the Rasch Model, one of the most
commonly used IRT models, individual abilities and item difficulties are located on a standard scale. Therefore, an individual's
probability of answering an item correctly is estimated by a function of the difference between the individual's latent ability and
the difficulty of that item. (Rasch, 1960/1980). The mathematical representation of this function is given as follows:
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exp(6j — Bi)

PGr=110),0 = T3 gy

Where, examinee j's latent ability parameter is 8; and the difficulty of item parameter is f:. It is expected that the probability of
giving correct answers is relatively higher for individuals with higher ability levels and/or easier items.

The Mixture Rasch Model

MRM combines the Rasch model and latent class analysis and it defines latent classes that the Rasch model is applied
individually (Rost, 1990). In MRM it is assumed that the population is consist of different latent classes and for each classes item
parameters may differ.

When items' difficulty patterns consistently differ among classes of population, MRM can fit the data. Rasch model is
unidimensional and when it does not fit all the population, MRM allowing item parameters to differentiate among classes of this
population can be chosen (Rost, 1990; Rost & von Davier, 1995). When the population is heterogeneous unavoidably, instead of
rejecting the entire Rasch unscalable dataset, by considering different cognitive strategies for latent classes of population MRM
may be used (Rost, 1990).

In MRM the correct response probability to an item is a function of both the examinee's ability which is a continuous variable
and the categorical grouping variable regarding the set of strategies used for solution.

In MRM, for each latent class separate item difficulty parameters and for each examinee probability of assignment to particular
latent class are estimated. Dichotomous i.e. scored in two categories MRM's mathematical representation is given as follows:

y . exp(6jg — Big)
P(xij = 11g,0jg,) = . :
1+ exp(Bjg — Big)
where, the correct response probability to an item is P, g is an index indicating the latent class (g = 1, 2, ..., G), and within class
g examinee j's latent ability is 8jg and for the class g item difficulty parameter is Sig.

As a mixed distribution model, the MRM is a promising way to take into account qualitative individual differences without
requiring the strong and necessary assumptions of the underlying non-mixed models (Rost, 1990).

In this study it is aimed to apply MRM to the TIMSS 2015 math test for determining seperate latent classes regarding math
success among 8th grade students that vary in their item level patterns, if any. Thus, it can be examined whether the latent classes
imply different response patterns, and also the properties of latent classes and the properties of items changing according to these
latent classes. Besides these, the applications of MRM in scale validation by identifying qualitatively different latent classes are
can be demonstrated. As stated Baghaei and Carstensen (2013), the presence of latent classes leads problems in interpretation
and generalization of test scores and therefore it is a problem for test validity. So, the findings of this study can be useful for
researchers who need to the interpretation math scores for revising or developing interested construct theories.

METHOD
Participants and Instrument

About half of the items in TIMSS 2015 are multiple-choice, and half are constructed items having long/short answers. In both
classes (4th and 8th grades), science and mathematics items consist of 28 blocks. Of these blocks, 14 are science, and 14 are math
blocks. These blocks were distributed to 14 test booklets in four blocks, two of which were science and two were mathematics.
One of the two blocks in science and mathematics is expected between two booklets for test equating between forms (MoNE,
2016). For the study, the first booklet was chosen to apply the MRM.

The study sample consisted of 435 Turkish 8th-grade students (207 girls, 228 boys) answering booklet one item of Mathematics
test in TIMSS 2015.

The booklet test includes 35 items scored dichotomously and partially credited. For using MRM in the analysis, items that
scored partially credited were recoded dichotomously as 1-0. After recording these items, the unidimensionality assumption was
checked with confirmatory factor analysis using diagonal weighted least square estimation in LISREL (ver. 8.80). The items having
factor loadings of less than 0.30 and non-significant t-values were excluded from the test. It was seen that the unidimensional
model fit the data over the remaining 28 items.

Data Analysis

The pattern of responses to 28 math items was analyzed using WINMIRA (von Davier, 2001). The number of latent classes was
determined by an exploratory MRM analysis. Then, the parsimonious model that best fits the data was chosen. For this purpose,
one, two, three and four latent class MRM analyzes were performed on the data and three information indices were compared to
select the most appropriate model: “Akaike’s information criterion (AIC; Akaike, 1974), the Bayesian information criterion (BIC;
Schwarz, 1978), and the consistent AIC (CAIC; Bozdogan, 1987). These criteria are computed as follows:
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AlC=-2loglL+2p
BIC=-2logL+p (logN)
CAIC=-2logL+p(logN+1)

where L is the likelihood, N is sample size and p is the number of estimated parameters in the model. AIC is not asymptotically
consistent as sample size is not used in its calculation. BIC and CAIC select the models with fewer parameters compared to AIC.
Models which have the lowest information criteria are selected in this study.”

In addition to these information criteria, Q-index giving information about item fit was also estimated in WINMIRA. The item
Q-index (Rost and von Davier, 1994) is calculated depending on Rasch model’s parameter separability and conditional inference
features (von Davier, 2001). The item-Q is estimated according to the log-likelihood of the observed item pattern. The Q index
ranges from 0 to 1, a value of 0 indicates perfect fit, 0.50 indicates no relationship between item-measured features, and a value
of 1 indicates negative discrimination. The standardized Q index, Zq, is the form of Q with a mean of 0 and a variance of unity. The
widely used £1.96 limit of the 95% confidence interval is applicable to the standardized Q index (Baghaei & Carstensen, 2013).

FINDINGS
Unidimensionality for the Test

Confirmatory Factor Analysis (CFA) was conducted to test the unidimensionality of the mathematics achievement test
consisting of 35 items in booklet 1. According to Bliylkdztirk (2018), 0.30 is sufficient as the lower limit for the factor loading
values to be valid. Therefore, items with factor loadings below 0.30 in CFA were hierarchically excluded from the scale and analyzes
were repeated. Seven items with factor loadings below 0.30 were excluded from the analysis. Accordingly, the standardized factor
loading values for the items in the model obtained from CFA is more significant than 0.30. In the evaluation of the
unidimensionality, in addition to the factor loadings, Comparative Fit Index (CFl), Normed Fit Index (NFI), Nonnormed Fit Index
(NNFI) and Root Mean Square Error Index (RMSEA) compliance index values were calculated. For CFI, NFIl and NNFI indices, 0.90
indicates acceptable fit, and 0.95 indicates perfect fit (Bentler & Bonett, 1980; Hooper, Coughlan & Mullen, 2008). For RMSEA,
0.08 is considered acceptable, and 0.05 is an excellent fit (Cheung & Rensvold, 2002; Marcoulides & Yuan, 2016). When fit indices
for this model were examined, it was seen that CFl = 0.994, NFI = 0.982, NNFI = 0.993 and RMSEA = 0.033. When the perfect and
acceptable fit criteria for fit indices are considered, it was seen that the fit indices obtained from CFA were sufficient. In the last
case, the model fit data for unidimensionality was achieved.

Model Selection - Number of Latent Classes

Information criteria values for models with one, two, three and four classes required to identify to the convenient number of
latent classes are given in Table 1.

Table 1. MRM Model fit Indices

Model AIC BIC CAIC

One Class 12978.33 13096.52 13125.52
Two Classes 12767.46 13007.90 13066.90
Three Classes 12653.14 13015.84 13104.84
Four Classes 12659.94 13144.90 13263.90

When the AIC, BIC and CAIC values given in Table 1 for the four models were examined, it was seen the smallest BIC and CAIC
values belong to a two-class MRM. However, the three-class MRM has the smallest AIC information criterion. It was decided that
the data fit to the two-class MRM which is having the smallest values the BIC and CAIC information criteria which are more often
recommended in the researches (Read & Cressie, 1988; Rost, 1996). For the best fitting model, latent class proportions and mean
assignment probabilities were given in Table 2.

Table 2. Two-Class MRM Mean Assignment Probabilities

Mean assignment probability

Latent Class Latent Class proportions

Class 1 Class 2
Class1 0,598 0,952 0,048
Class2 0,402 0,034 0,966
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From Table 2, we see that latent classl, latent class2 proportions and mean assignment probability. Mean assignment
probabilities of the students in latent class1 and latent class2 are 95.2 and 96.6 percent respectively. It can also be said that the
two-class MRM has high mean assignment probabilities for both classes. According to the table 2, 260 (%59.8) of the students are
in class 1 and 175 (%40.2) are in class 2.

The order of some items according to their difficulty parameters is presented in Figure 1. Specifically, the most difficult items,
the easiest items and items with varying degrees of difficulties or between classes 1 and 2 are given in Figure 1.

Class 1
. *Item label® (ltemX
Logit . . ( )_ . . Class 2
Content Domain, Topic Area,Cognitive Domain,
Item Type
4
* Show Kerry how to find area of an irregular shape *(ltem32)
(Geometry-Geometric Measurement-Applying-CR) (item32)
3
*Write as decimal number® (item2)
(Number-Fractions, Decimals, and Integers-Knowing-CR)
*Cost of phone for 1 year® (Itemé)
(Number-Whole Numbers-Applying-CR)
2 (item2)
(item6)
(item7)
*Pay after first year® (item7)
(Number-Whole Numbers-Applying-CR)
* Flowers Maria sold - total number® (ltem25) Item25
1 (Number-Ratio, Proportion and Percent-Applying-CR)
*Draw the reflection of shaded object over the line* (ltem29) —
(Geometry-Location and Movement-Applying-CR) em
Item33, Item10, Item5
Item34
Item1
0
*Best estimate that the next gumball will be blue*® (ltem34)
(Data and Chance-Chance-Knowing-MC)
*Formula for K the cost of trip® (Item10)
(Algebra-Equations and Inequalities-Applying-MC)
*How far did john jump® (ltem1)
(Number-Fractions, Decimals, and Integers-Applying-MC)
*Ratio equivalent to 1:4%(ltemd)
(Number-Ratio, Proportion and Percent-Knowing-MC),
*Expression for one-fifth of x* (item5)
-1 (Algebra-Expressions and Operations, Knowing-MC)
*Statements about electronic device usage survey® (ltem33)
(Data and Chance-Characteristics of Data Sets-Knowing-MC)
*T or F for n - subtraction* (Item20)
[Number- Whole b ing-MC)
Item20
-2 Itemd
*T or F for n (DERIVED)" (frem18)
(Number- Whole Number-Knowing-CR)
-3
Itemis

Figure 1. Ordering items according to their difficulty parameters in each latent class. Note: MC: Multiple Choice, CR: Constructed
Reponses.

From Figure 1, items 32, 2, 6, 7, 25 and 29 for class 1 and class 2, respectively, were found similar and relatively more difficult
than other items. While the content domains and topic areas of these items can be different, cognitive domains and item types
are the same for all. The cognitive domains of the items (except item 2) are “Applying”, the item types are “Constructed Response”.
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Specially, the most difficult item in both classes is item 32. This item “Show Kerry how to find area of an irregular shape” is
geometry content domain that requires geometry measurement.

Items 34, 10, 1, 4, 5 and 33 were identified as relatively easy items in both classes. This situation can be interpreted in more
detail as follows; Items 34, 10, 1, 5 and 33 were found to be more difficult in latent class2 than in latent class1, whereas item 4
was easier in latent class 1. When the cognitive domains and item types of these items differ in their difficulty levels in both classes,
cognitive domains of all items except the 10th and 1st items are “Knowing”, all of items are “Multiple Choice”.

The items that are easier for students in both classes compared to other items are 20th and 18th items. The content domains
of these items are “Number”, cognitive domains are “Knowing”.

Figure 2 shows item difficulty parameters for two latent classes. Horizontal axis shows the 28 items from 1 to 35, while the
vertical axis shows the logit difficulty scale.
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Figure 2. Item difficulty parameters for class 1 and class 2

When the figure is examined, it is seen that the some of items in the two latent classes have different difficulty parameters.
The majority of the items (2, 4, 6,9, 11, 14, items between 17-21, 23, 24, 25, 29, 32 and 35 ) are found easier in latent class2 than
in latent class1. The others were easier for latent class 1. In this case, we can say that the test is easier for latent class2 or more
difficult for latent classl. Especially, the difficulty parameters of item14, item24, item25, item29 and item32 between classes are
very close to each other, that is, they have similar difficulty levels in both latent classes. While content areas of these items are
“Geometry” (item 14, item 29 and item 32) and “Number” (item 24 and item 25), their cognitive domains are “Reasoning” (item
14) and “Applying” (item 24, item 25, item 29 and item 32).

The Relationships Between Latent Classes

In order to determine whether the latent classes obtained as a result of MRM differ significantly or not, it was
performed for independent samples t-test. The t-test results of mathematics test scores according to the classes are
given in Table 3.

Table 3. Mathematic test scores by class t-test results

Class N X Std. Deviation df t ) n2
Class 1 260 -1,255 0,58 433 30,406 0,00 0,681
Class 2 175 1,184 1,084

As shown in from Table 3, it was seen that math scores differed significantly for latent classes, t (433) = 30,406, p <.01. In other
words, the mean of class2 (M = 1.184, SD = 1.084) is significantly higher than the mean score of classl (M =-1.255, SD = 0.58).
When the explained variance n? value is examined, it is seen that 68% of the total mathematics achievement variance which is the
dependent variable, is explained by the difference between latent classes. For n?, also called effect size, the value calculated in
this study is interpreted as a large effect size (0.01 low, 0.6 medium, and 0.14 high).

This finding is consistent with the findings about item parameters, such that that the majority of the items are found easier in
latent class 2. So, it can be concluded that the second latent class is more successful in mathematics than the first class.
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Item Fit for Each Latent Class

Lastly, in addition to model data fit, item level fit was examined with Q index (Rost &Davier, 1994). Item fit statistics were determined by the

Qindex and Z, are given Table 4.

Table 4. Item fit statistics in two latent Classes

Class 1 Class 2
Item Label Q-index (Zq) p(X>Zq) Q-index (Zq) p(X>Zq)
1 0,352 (0,220) 0,413 0,235 (0,595) 0,276
12 0,339 (-0,078) 0,531 0,221 (-0,139) 0,555
13 0,336 (0,154) 0,438 0,233 (0,414) 0,339
14 0,329 (-0,100) 0,539 0,293 (0,103) 0,459
15 0,346 (0,068) 0,472 0,175 (-0,413) 0,660
16 0,216 (-0,735) 0,768 0,258 (0,497) 0,310
17 0,273 (-0,425) 0,664 0,218 (0,036) 0,486
19 0,361 (0,255) 0,399 0,196 (-0,210) 0,583
110 0,393 (0,680) 0,248 0,180 (-0,260) 0,603
111 0,332 (0,021) 0,491 0,192 (-0,158) 0,563
113 0,278 (-0,452) 0,674 0,209 (0,280) 0,390
114 0,325 (-0,423) 0,663 0,247 (0,520) 0,301
115 0,291 (-0,456) 0,675 0,224 (0,220) 0,413
117 0,226 (-1,133) 0,871 0,222 (0,218) 0,414
118 0,352 (0,323) 0,373 0,199 (-0,083) 0,533
119 0,369 (0,456) 0,324 0,255 (0,283) 0,389
120 0,343 (0,254) 0,399 0,182 (-0,239) 0,594
121 0,437 (1,128) 0,129 0,205 (-0,145) 0,558
123 0,302 (-0,174) 0,569 0,264 (0,655) 0,256
124 0,204 (-1,260) 0,896 0,184 (-0,264) 0,604
125 0,231 (-0,886) 0,812 0,131 (-1,172) 0,879
129 0,242 (-0,977) 0,835 0,195 (-0,191) 0,576
130 0,273 (-0,504) 0,692 0,219 (0,281) 0,390
131 0,411 (0,632) 0,263 0,144 (-1,057) 0,855
132 0,286 (-0,183) 0,572 0,254 (-0,060) 0,524
133 0,360 (0,324) 0,372 0,169 (-0,401) 0,656
134 0,338 (-0,143) 0,556 0,290 (1,335) 0,091
135 0,451 (1,061) 0,144 0,182 (-0,331) 0,630

As shown in Table 4, Q index values for latent class 1 vary between 0,204 and 0,451. For latent class2, the Q index values range
between 0,131 and 0,293. In addition to the Q index values, when the Zq values are examined, it can be said that all items in both
classes have non-significant Zq values, that is, in item level model fit to data for both latent classes.

DISCUSSION AND CONCLUSION

This study used MRM to examine differences in TIMSS math success scores. As a result of the analysis, two-class MRM with
sizes 0.598 and 0.402 has a better model fit to the data than a standard one-class model for the math test. In general, students in
class 2 are more successful than those in class 1 according to their test scores obtained with MRM. Item-level model data fit was
assessed via Q and Zq indices, and it was concluded item level model fit was provided. In the study of De Ayala and Santiago
(2017), students' mathematical abilities were tested with MixIRT models. Similar to the results of this study, the best model fit is
a two-latent class mixture one-parameter model. In addition, some items were found more accessible for one latent class, others

harder.
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The classes identified in the current study were similar in size but had a different patterns of math achievement. The complex
items for both groups are in the “applying” cognitive domain and have constructed response types. The content domain of the
more accessible items for students in both classes is “number,” and the cognitive domain regarding these items is “knowing.”
When TIMSS 2015 8th grade mathematics questions are examined in terms of a cognitive level conceptual framework, 33% of the
questions are at the level of “knowing,” 45% are at the level of “applying,” and 22% are at the level of “reasoning” (Mullis et al.,
2016). In other words, it can be said that most of the mathematics questions are based on students' use of problem-solving instead
of basic definitions and simple calculations.

The fact that the items that are difficult for both groups are at the applying level can be a valuable finding for the teachers'
practices in the classroom and giving homework in the school setting. Teachers can focus on practical situations and real-life
problems, which enable students to apply what they know about mathematics in the classroom learning environment. Kazmierzak
(1994) stated in his study that practices requiring high-level thinking skills are rarely given by teachers and emphasized that
assigning similar problems solved in the course as the practice is ineffective. Incikapi et al. (2016) conducted a study to analyze
the cognitive domains of the acquisitions identified in the middle school mathematics curriculum according to grade level (grades
five through eight) and content domains with document analysis. It was examined according to the cognitive domains and their
sub-domains identified in TIMSS 2015 mathematics framework. As the results of the study, although the distribution of the
cognitive domains of the acquisitions differs by the grade levels, for knowing, applying and reasoning, the total number of
acquisitions in cognitive areas are very close. In this case, it can be interpreted that the students' difficulties at the applying level
might be caused by classroom practices or assessment techniques rather than the curriculum.

In addition, it is necessary to ensure that students are more familiar with the questions they have to construct the answer
rather than the multiple-choice ones. For this purpose, measurement and evaluation techniques should be used in which students
can construct the answers themselves when they encounter a problem.

There are two sub-groups related to mathematics achievement in the study group because the difficulty levels of the items
differ between the classes. Again, there is a significant difference in achievement between the classes. So, two subtypes of
strategies exist among students.

Mislevy and Huang (2007) addressed that individuals belonging to different latent classes may be due to different education
systems and curricula or the application of different strategies to the solution. A thorough review of item contents can provide
beneficial information about the qualitative differences among the examinees. However, in the current study, having access to
the actual math items is a limitation. In TIMSS data, only some test specifications like cognitive domains and content areas were
provided for the researchers for other minor analyses. That is why deeply examining the contents of items with differing difficulty
estimates across latent classes was impossible. Such assessments can provide a more profound comprehension of the
development and process involved in math achievement.

Baghaei and Carstensen (2013) stated that MRM has a wide application in developmental psychology. It can be investigated if
there are different types of learners with different patterns of learning and if those learner types may be associated with external
factors such as age, gender, motivation, first language, etc. For example, as stated by Gliick and Spiel (2007, p. 292), considering
age differences in item response patterns may be necessary for test development. The Participants at different age levels can
reveal unusual processes of change that can contribute to an understanding of development. For this reason, external factors that
cause different patterns with MRM applications can be investigated, both confirmatory and exploratory (Baghaei & Carstensen,
2013).

RECOMMENDATIONS

In future studies, in cases where the items are created by the researchers or provided access to full forms of the items, more
detailed analyzes can be achieved and more detailed comments can be made about the students' solution strategies. MRM
analyses of math tests with well-organized items may answer questions about the nature of math achievement and subgroups of
math ability and the relation between these subgroups and other variables.
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Abstract

Purpose: The purpose of this study is to predict dropouts in two runs of the same MOOC using an explainable machine learning
approach. With the explainable approach, we aim to enable the interpretation of the black-box predictive models from a
pedagogical perspective and to produce actionable insights for related educational interventions. The similarity and the
differences in feature importance between the predictive models were also examined.

Design/Methodology/Approach: This is a quantitative study performed on a large public dataset containing activity logs in a
MOOC. In total, 21 features were generated and standardized before the analysis. Multi-layer perceptron neural network was
used as the black-box machine learning algorithm to build the predictive models. The model performances were evaluated
using the accuracy and AUC metrics. SHAP was used to obtain explainable results about the effects of different features on
students’ success or failure.

Findings: According to the results, the predictive models were quite accurate, showing the capacity of the features generated
in capturing student engagement. With the SHAP approach, reasons for dropouts for the whole class, as well as for specific
students were identified. While mostly disengagement in assignments and course wares caused dropouts in both course runs,
interaction with video (the main teaching component) showed a limited predictive power. In total six features were common
strong predictors in both runs, and the remaining four features belonged to only one run. Moreover, using waterfall plots, the
reasons for predictions pertaining to two randomly chosen students were explored. The results showed that dropouts might
be explained by different predictions for each student, and the variables associated with dropouts might be different than the
predictions conducted for the whole course.

Highlights: This study illustrated the use of an explainable machine learning approach called SHAP to interpret the underlying
reasons for dropout predictions. Such explainable approaches offer a promising direction for creating timely class-wide
interventions as well as for providing personalized support for tailored to specific students. Moreover, this study provides
strong evidence that transferring predictive models between different contexts is less like to be successful.

6z
Calismanin amaci: Bu g¢alismanin amaci, agiklanabilir bir makine 6grenmesi yaklagimi kullanarak ayni kitlesel agik ¢evrimigi
dersin (KACD) iki farkli 6gretiminde 6grencilerin basarisizlik nedenleri tahmin edilmistir. Agiklanabilir yaklagimla, kara kutu

tahmin modellerinin pedagojik bir bakis agisiyla yorumlanmasini ve ilgili egitim mudahaleleri icin eyleme donusturilebilir
icgoriiler Uretilmesini amaclanmistir. Ongérii modelleri arasindaki 6zellik 8nemindeki benzerlik ve farkliliklar da incelenmistir.

Materyal ve Yontem: Bu arastirma, bir KACD'indeki 6grencilerin etkinlik giinltklerini iceren biylk bir genel veri kimesi Gizerinde
gergeklestirilen nicel bir calismadir. Analizden 6nce toplam 21 6zellik olusturulmus ve standardize edilmistir. Tahmin modelleri
olugturmak igin kara kutu makine 6grenme algoritmasi olarak ¢ok katmanh algilayici sinir agi kullanilmistir. Model
performanslari, dogruluk ve AUC metrikleri kullanilarak degerlendirilmistir. SHAP, farkh 6zelliklerin 6grencilerin basari veya
basarisizhklari Gzerindeki etkileri hakkinda agiklanabilir sonuglar elde etmek amaciyla kullaniimistir.

Bulgular: Sonuglara gore, tahmine dayali modeller oldukga yiiksek bir performans géstermistir. Bu da olusturulan 6zelliklerin
6grenci katiimini yuksek bir dogruluk payiyla 6lgtiguni gostermektedir. SHAP yaklagimiyla, tim sinifin yani sira belirli
ogrenciler igin dersi neden biraktiklari otomatik olarak belirlenebilmistir. Cogunlukla 6devlere ve ders materyallerine olan
ilgisizlik her iki derste de basarisiziga neden olurken, ana igeriklerin sunuldugu video ile etkilesim sinirli bir tahmin glct
gostermistir. Toplamda alti 6zellik, dersin her iki 6gretiminde de belirleyici olmustur ve geri kalan doért 6zellik, yalnizca tek
o6gretimde 6ne g¢ikmistir. Ayrica, selale grafikleri kullanilarak, rastgele segilen iki 6grenciye iliskin tahminlerin nedenleri
arastirilmistir. Sonuglar 6grencilerin farkli nedenlerle basarisiz olabilecegini gostermis ve bu nedenlerin tim sinif i¢in yapilan
analizlere gore farkl olabilecegini ortaya koymustur.

Onemli Vurgular: Bu ¢alisma, dersi birakma tahminlerinin altinda yatan nedenleri yorumlamak icin SHAP adli aciklanabilir bir
makine 6grenmesi yaklagiminin kullanimini géstermektedir. Bu tiir agiklanabilir yaklasimlar, zamaninda sinif g¢apinda
midahaleler olusturmak ve ayrica belirli 6grencilere gére uyarlanmis kisisellestirilmis destek saglamak icin 6nemli bir
potansiyele sahiptir. sunar. Ayrica bu ¢alisma, tahmine dayali modellerin farkli baglamlar arasinda aktarilmasinin pek mimkin
olmadigina dair giigli kanitlar sunmaktadir.

1 Corresponding Author, Computer Education and Instructional Technology, Faculty of Education, Middle East Technical University, Ankara, TURKEY.
https://orcid.org/ 0000-0002-9624-4055

Citation/Alinti: Er, E. (2023). An Explainable Machine Learning Approach to Predicting and Understanding Dropouts in MOOCs, Kastamonu Education Journal,
31(1), 153-164. doi: 10.24106/kefdergi.1246458



144

INTRODUCTION

The automatic prediction of at-risk students has been one of the prominent research topics in the learning analytics field (Tseng
et al., 2016). Although they existed long before (Roblyer & Marshall, 2002), studies on the use of machine learning to predict at-
risk learners have exponentially grown after the emergence of Massive Open Online Courses (MOOCs) around 2011 (Greene et
al., 2015; Tseng et al., 2016; Bote-Lorenzo & Gémez-Sanchez, 2018). In MOOC contexts, at-risk learners are usually named as
dropouts (Halawa et al., 2014). MOOCs are unique in that thousands of individuals from around the world with different
background and motivation participate them online at no cost, which has not been feasible in formal learning settings of higher
education. The interactions of MOOC participants during their learning journey create unprecedented amounts of trace data (or
digital footprints). The trace data holds huge potential to derive valid engagement metrics and indicators for the prediction of
dropouts. These datasets have been very valuable as the accuracy in dropout prediction requires a good quality of indicators (aka,
features in machine learning) about a high number of students. Thus, MOOCS have provided, in the last 10 years, a very convenient
and competent context for advancing the research on the automatic identification of dropouts (or at-risk learners).

The literature has provided sufficient evidence that with students’ online interaction data, machine learning algorithms can
accurately predict students who may dropout (Gardner & Brooks, 2018). The primary intervention from dropout predictions has
been the early warning systems (Arnold & Pistilli, 2012; Akcapinar et al., 2019). These systems usually contain a dashboard-like
interface to somehow visualize students based on their probability to fail (Arnold & Pistilli, 2012). Although the early warning
systems provide a viable approach to increasing instructors’ awareness about at-risk learners, they are limited in providing
explainable and interpretable insights due to the black-box nature of some powerful machine learning algorithms (such as, deep
learning and neural networks) (Khosravi et al., 2022). The power of these predictive models in making accurate predictions comes
from the advanced mathematical computation required by the behind-the-scenes algorithms. However, this needed complexity
makes the interpretation of the results troublesome from the end-user perspective. For example, in the case of dropout prediction,
instructors might be provided with a very trustable report about the students with dropout risk; however, such a report without
the underlying reasons for the failure limits instructors’ ability to intervene properly (Holmes et al., 2021).

Although explainable machine learning and artificial intelligence has been around for several years already (Samek & Miiller,
2019), the need for explainable models has been very lately highlighted in the learning analytics literature (Jang et al., 2022;
Khosravi et al., 2022). Although there are some initial efforts (Khosravi et al., 2022; Shabaninejad et al., 2022), much more research
is needed to explore the potentials of different approaches to creating explainable models in learning analytics. To make a timely
contribution to the literature, this study explores the use of an explainable machine learning approach in the context of MOOC
dropout prediction. This approach is called SHAP (SHapley Additive exPlanations), which uses Shapley values from game theory
(Shapley, 1953) to compute the feature importance in black-box models. The explainable models were applied in two different
runs of the same MOOC to explore why students may dropout and also to test the transferability of the findings across contexts.
We aim to identify the reasons for predictions provided by a black-box algorithm, and to provide new insights into the ongoing
discussion on the transferability of machine learning models across contexts for dropout prediction (Gasevi¢ et al., 2016; Er et al.,
2020). In this regard, this study addresses the following research questions:

e To what extend the SHAP approach can help explain the predictive power of engagement indicators in the black-box
dropout prediction models?

e How do the results regarding the features’ contributions to the dropout prediction converge or diverge across two runs
of the same course?

BACKGROUND

Dropout prediction in MOOCs

There has been an abundance of research regarding the automatic identification of dropouts in MOOCs (He et al., 2015; Jiang
et al., 2014; Crossley et al., 2016; Nagrecha et al., 2017; Bote-Lorenzo & Gémez-Sanchez, 2018; Er et al., 2019). The predictions
are usually performed through machine learning models that classify students as at-risks or not based on the features (or
indicators) generated from the course engagement data (Sinha et al., 2014). Several factors can affect the performance of machine
learning models (i.e., their ability to accurately identify at-risk students). One factor is the quality of the data. A large number of
students along with rich data about them is necessary for the effective training of a machine learning model. Poorly trained models
are unlikely to produce accurate and reliable results about the target variable or outcome (e.g., dropout or not) (Ye & Biswas,
2014). Associated with this, another important factor is the quality of the predictors and their association with the outcome to be
predicted. For example, features that capture relevant aspects of engagement can be more potent to predict if a student is likely
to fail or succeed (Veeramachaneni et al., 2014).

The literature has been informative in demonstrating the predictive power of distinct engagement indicators (or features)
computed from the clickstream logs. Clickstream logs contain all data about learners’ interaction with the MOOC platform (e.g.,
visiting a page, playing or pausing a video, downloading a file, attempting a quiz, viewing the discussions) (Whitehill et al., 2017).
These raw logs offer a rich space to explore for generating features that somehow represent some aspects of student engagement
in MOOCs. While the commonly used features in the literature are mostly based on the number of actions performed by learners
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such as the number of times a content is visited or a video is watched (Bote-Lorenzo & GAmez-Sanchez, 2018; Er et al., 2020),
some other temporal features such as when a lecture was viewed or how early an assignment was submitted were also used as
predictors (Ye & Biswas, 2014).

The machine learning algorithms can be categorised into open-box and black-box models. In open-box models, a machine
learning algorithm (such as logistic regression) produces results about the predictive power of each feature (in the form of a
coefficient); therefore, their results are more interpretable by humans. On the other hand, close-box models uses computationally
expensive algorithms (such as, neural network, deep learning) and rather fed with a big sparse data. Although they are found to
produce more accurate results (Waheed et al., 2020), the results are less interpretable as they do not generate any information
about the predictive power of features. Yet, such information is key to the interpretability of these models, and thus, to their
capacity to inform educational decision making. Intervening in an educational context would be more possible and effective if it
can be correctly analyzed and interpreted why a student may fail.

Explainable machine learning

An explainable machine learning model differs from a traditional model in that a human can interpret and judge why
predictions were made in a certain way (Carvalho et al., 2019). Many models known as black box are optimized for performance
rather than interpretability, and it is a challenge to gain insights into how certain features influence the prediction outcome. Some
methods have been proposed to extract useful information from these models to increase their interpretability, and these
methods promise new opportunities and research directions. Education is one of these domains where explainable black-box
models can offer much to unknown underlying reasons for student dropout, while producing very accurate results. A promising
approach is to translate black-box machine learning predictions into a format that is interpretable and explainable by the
instructors (and any other stakeholders involved) to inform decision-making processes in learning and teaching (Laet et al., 2020).

Some recent research focused on the importance of explainability in learning analytics (Hasib et al., 2022; Shabaninejad et al.,
2022; Holmes et al.,, 2022). While some studies explored the approaches to increasing explainability with dashboards
(Shabaninejad et al., 2022), the use of explainable machine learning approaches is still in its infancy in the learning analytics
literature (Jang et al., 2022) and more research is needed to explore the potentials of different approaches and methods.
Increasing the adoption of such approaches will help open the black box of algorithms for greater interpretability from a
pedagogical perspective while still harnessing the computational power of complex algorithms for higher accuracy. In this regard,
this study attempts to make a timely contribution to the literature by illustrating the use of SHAP approach for understanding the
underlying reasons for dropouts in two runs of the same MOOC.

METHOD

In this section, the methods, data collection tools, data collection process and analysis used for the purposes of your article
should be written together with the reasons why they were used. In this section, the methods, data collection tools, data collection
process and analysis used for the purposes of your article should be written together with the reasons why they were used. In this
section, the methods, data collection tools, data collection process and analysis used for the purposes of your article should be
written together with the reasons why they were used.

Data and the feature set

In this study, research data was extracted from a big public dataset?. This dataset is composed of millions of logs about student
activities in many MOOCs taught via XuetangX (a popular MOOC platform in China) (Feng et al., 2019). For this study, the MOOC
titled Introduction to Mao Zedong Thought, was selected (course id is 10610224X) as it contained the largest enrolment. The
course lasted four weeks, and each week a new chapter was introduced. Each chapter concluded with an assignment and students
were encouraged to share ideas and questions in discussion forums. In the public repository, no other information was provided
about the course. In this research, the data pertaining to its two runs were analyzed.

In these MOOCs, students were considered dropout if they did not complete all mandatory activities and stopped visiting the
course before all modules were taught. In the test dataset of the first run of the MOOC, there were 351 dropouts from 1087
participants, and in the second run, there were 360 dropouts among 902 participants. The features generated from this data are
provided in Table 1. Before the data analysis, all features were standardized.

SHAP: An explainable learning analytics technique

With complex algorithms and a fair amount of data, it is possible to build accurate predictive models. Predictions are more
powerful if accompanied with affordances to explain the underlying reasons for a particular outcome (e.g., why a student is
expected to drop out). SHAP (SHapley Additive exPlanations) is a technique that adopts a game-theoretic approach (Shapley, 1953)
to explain the outcome of predictive machine learning models (Lundberg & Lee, 2017). To increase the model transparency, SHAP

2 http://moocdata.cn/data/user-activity
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computes Shapley values as a measure of the predictive power of the features in a model. In this study, SHAP is used to explain
the black-box machine learning models built for predicting dropouts in two runs of the same MOOC.

Python module SHAP is used to provide both global and local interpretability®. Here, while global level indicates the predictive
analysis involving all participants, local level focuses on specific students as distinct cases when explaining the particular reasons
for a selected dropout. SHAP values at global level can illustrate how each predictor feature contributes to the final outcome (i.e.,
dropout or not), either positively or negatively. At local level, SHAP values are also produced for unique observations, which refer
to the individual student records. In this way, while the importance of different engagement indicators can be interpreted at global
level, the reasons why a specific student drops out or not can be explained at local level.

Model evaluation and feature selection

Predictive models were built using Multi-layer Perceptron, a neural network algorithm used for the classification tasks (Mitra
& Pal, 1995). Particularly, the Scikit-Learn implementation of this algorithm (called MLPClassifer) was used in this study (Pedregosa
et al., 2012). Multi-layer perceptron is composed of an input layer, a hidden layer, and an output layer and considered a black-box
algorithm since it involves a very complex association between the weights and the function being approximated.

The performance of the predictive models was evaluated using the accuracy and area under the curve (AUC) metrics. These
metrics have been the widely used in the literature (Kennedy et al., 2015; Waheed et al., 2020).

Table 1. Features generated from the course log data

Feature category Feature name Feature description
Sessions and access to click_about Number of times students visited the about page
course pages click_info Number of times students visited the info page
click_progress Number of times students checked their overall progress
click_courseware Number of times students accessed to the system (LMS)
close_courseware Number of times students left the system (LMS)
unique_session_count Total count of unique sessions per student
avg_nActions_per_session Average number of actions per session
Students’ engagement in problem_get Number of times students open a problem
assignments problem_check* Number of times students clicked to check the correctness of their answer
problem_save Number of times students saved their current progress on a problem
problem_check_correct Number of times the answer was correct for the problem checked
problem_check_incorrect Number of times the answer was incorrect for the problem checked
Students’ interactions load_video Number of times students loaded a video
with course vides play_video Number of times students (re)played button in a video
seek_video Number of times students sought through a video
pause_video Number of times students paused a video
stop_video Number of times students stopped a video
Students’ discussion click_forum Number of times students viewed a discussion forum
form activities create_thread Number of times students created a discussion thread
create_comment Number of times students posted a discussion comment
delete_comment Number of times students deleted a comment

FINDINGS

Model Performances

The neural network models were built and tested for two runs of the MOOC, named as Course #1 and Course #2. According to
the results presented in Table 2, the performance of the models was fair, suggesting that the predictive features were considerably
associated with the outcome variable. In Course #1, the model performed slightly better.

Table 2. Performance of the prediction models.

Course Accuracy AUC
#1 0.80 0.85
#2 0.74 0.81

3 https://shap.readthedocs.io/en/latest/
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According to the models’ performances, the features (i.e., engagement indicators) included in the model could effectively
estimate student success or failure. To analyse and interpret how these features contributed to the accurate predictions, SHAP
values were analysed at global (considering all predictions) and local levels (considering a prediction for a selected student).
Global Interpretability of the Models

At global level, SHAP values were used to identify the important features and explain how they contribute to the final outcome.
The results are presented in two sub-sections as follows.

Overall feature importance

The feature importance for Course #1 and Course #2 is visualised in the box plots shown in Figure 1 and Figure 2, respectively.
In these plots, the most important 10 features are displayed in a descending order based on the magnitude of their contributions
to the prediction accuracy, as determined by the average of the SHAP values (in x-axis).

In Course #1, unique_session_count and click_courseware (which represent the general course engagement) and problem_get
and problem_check_correct (which are associated with assignment engagement), have been the features that contributed the
most to the prediction. The rest of the features had relatively less importance, which includes two video-related indicators,
load_video and pause_video, as well as some other general course engagement (such as click_about, close_courseware). Thus,
the number of times the students opened a session in the MOOC platform and their assignment-related activities had a higher
predictive capacity than the students’ engagement with videos (which are the main teaching content in MOOCs).
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problem_get
dick_courseware
problem_check_correct
load_video

dick_about
pause_video
dose_courseware

avg_nActions_per_session

problem_check_incorrect
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Figure 1. Feature importance in Course #1

The predictive power of the features in Course #2 differs from those in Course #1 as shown in Figure 2, while some similarities
are also noted. To begin with, in Course #2, click_courseware played a significant role in predicting students’ course outcomes,
with a large margin against the rest of the features. Following click_courseware, five other features were influential, containing
two features about the assignments (problem_check_correct, and problem_check), one feature about the video engagement
(pause_video), and other two features about the general course engagement (click_about, and unique_session_count).

|Kastamonu Education Journal, 2023, Vol. 31, No. 1|



148

dick_courseware
problem_check_correct
problem_check
pause_video

dick_about
unique_session_count
problem_check_incorrect
dick_info

stop_video

play_video

0.000 0.025 0.050 0.075 0.100 0.125 0.150 0.175
mean(ISHAP valuel) (averaae impact on model output maanitude)

Figure 2. Feature importance in Course #2

Six features were common in both courses, which include unique_session_count, click_courseware, problem_check_correct,
click_about, pause_video, and problem_check_incorrect. The remaining four features were found to be strong predictors in only
one of the courses. Moreover, in neither of the courses, features about students’ discussion form activities were found to be
predictive.

The relationships of the features with the predicted outcome

Although the box plots above give information about the importance of all features, they are limited in illustrating their specific
associations with the target outcome. For example, solely based on the feature importance, it cannot be known if a greater value
in click_courseware is associated with a dropout or success, or vice versa.

SHAP values can be visualized through a summary plot to communicate the positive or negative relationship of the engagement
indicators (i.e., predictors) with students’ final course outcome (i.e., target variable). The summary plots for Course #1 and Course
#2 are depicted in Figures 3 and 4, respectively. In these summary plots, every dot refers to a single student record in the data set,
and the colour of a dot differentiates between the succeeded (red) or failed (blue) students. Moreover, in the x-axis, the features
are ranked in descending order based on their importance, and in the y-axis, the horizontal location shows the magnitude of the
effect of a feature on each student in a positive or negative direction. In the dataset, students who dropped out are labelled as 1
and the others are labelled as 0. For this reason, a positive SHAP value indicates a feature’s correlation with dropout, whereas a
negative SHAP value is associated with success.

According to Figure 3, in Course #1, all features except click_about hold a negative relationship with the predicted outcome,
dropout. That is, when these variables have higher values (denoted by the red dots), students are less likely to drop out (as the
blue dots placed on the left hand-side where the SHAP values are negative); whereas as their values increase (denoted by the red
dots), the final outcome tends to be a dropout (since the red dots are placed on the right hand-side where the SHAP values are
positive). The only feature with a negative relationship with student success is click_about. In other words, students with higher
click_about value tended to be those who dropped out the course. In overall in Course #1, higher student engagement, as
indicated by almost all important features, contributes to student success.
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Figure 3. Relationships of the predictors with the target variable in Course #1

As shown in the summary plot in Figure 4, similar results were obtained in Course #2 in terms of the negative relationship
between many features and student dropout. In other words, as in Course #1, student disengagement was considerably associated
with failure. However, in Course #2, the positive indicators of dropout were different. In particular, high values of problem_check,
followed by click_info and play_video, contributed to the prediction of student dropout. None of these features were found to be
significant predictors in Course #1. problem_check was the only assignment-related feature with negative relationship with
student success. However, its constituting variables (problem_check is the sum of problem_check correct and
problem_check_incorrect) demonstrated a positive relationship with student success. This finding shows that decomposing some
indicators can help capture student engagement at deeper level and correctly identify the effects of specific student behavior.
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Figure 4. Relationships of the predictors with the target variable in Course #2

Local interpretability of the models

SHAP values can be visualized in several ways to produce explanations for individual predictions. In this way, the possible
reasons why a specific student drops out or succeeds can be identified and interpreted. The explanations for specific cases can be
different than the prediction trends at the global level.

Waterfall plots are designed to display explanations for an individual prediction based on the SHAP values of all the input
features corresponding to that specific prediction. In other words, in this study, a waterfall plot can show why a specific student
succeeded or failed in the course given the SHAP values of the features for that student. A waterfall plot starts with a base value
at the bottom (which is the average of all observations) and moves toward right with features that pushes the prediction higher
(dropout, as shown in red color) or left with the features that pushes the prediction lower (success, as shown in blue color).
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In this study, to illustrate how waterfall plots can be effective in explaining reasons for individual predictions, one student was
randomly chosen from Course #1 and Course #2, as shown in Figure 5 and Figure 6, respectively. Regarding the first case, most
features contributed positively to the success of the student except for two features, namely problem_check_correct and
problem_get, which increased students’ dropout possibility. In the second case, which is depicted in Figure 6, the high values of
problem_check_correct and unique_session_count contributed the most strongly to the student’s success, whereas the high value
of problem_check was an important indicator of failure for the same student. These results show that local interpretability enables
us to focus each student as a different case and understand the possible factors behind a specific student’s success or failure.
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Figure 5. Waterfall plot about a specific student in Course #1
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Figure 6. Waterfall plot about a specific student in Course #2

DISCUSSION

The results of this study demonstrate the importance of the use of explainable machine learning approaches in making rich
sense of prediction results and provide evidence about the degree to which the same feature set converges or diverges in the two
runs of the same MOOC. The discussion of the results and the main findings are presented per each research question as follows.
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RQ1. To what extend the SHAP approach can help explain the predictive power of engagement indicators in the
black-box dropout prediction models?

The results of this study show that SHAP approach can be effective in opening the black-box prediction models on student
dropout. This approach first enabled the analysis of features at global level, averaging the predictions across all students. This
analysis reveals the important engagement indicators associated with success, which can provide relevant information for
designing interventions to prevent dropout. For example, in the first run of the course, students could be guided to access the
MOOC platform regularly (unique_session_count), study the course wares more often (click_courseware), and work on the
problems in the system (problem_get). Similarly, in the second run of the course, accessing the course wares was a very strong
predictor of student success: students mostly dropped out when the number of times they accessed the course wares was very
low. In this case, the instructor could send some reminders to help students regulate their use of the educational materials.

Moreover, in both runs, the frequency of checking answers for the problems (problem_check) solved was negatively associated
with success whereas when these frequencies were computed separately for correctly (problem_check_correct) and incorrectly
(problem_check_incorrect) solved problems they contributed positively to student success (the contribution of with the largest
enrolment was higher). This result may indicate that when students who dropped out tended to quickly try different answers and
check its correctness until they find the correct answer, which results in high problem_check value and inconsistencies in
problem_check_incorrect and problem_check_incorrect values. On the other hand, other students seemed to reach to the correct
answers in a smaller number of trials (i.e., lower problem_check) without inflating the problem_check_incorrect value. An
important implication of this finding is that the MOOC platform should limit the number of trials on a problem and make relevant
recommendations to the students about the learning materials that they should study (Fazeli et al., 2017). Also, possibly for the
next runs of the course, the course instructor could introduce solved example problems as a supplementary guided material to
solidify students’ learning in difficult topics.

Furthermore, the SHAP approach provided rich intuitions about the reasons why a specific student may fail or succeed, which
is not possible with other open-box algorithms such as logistic regression. Although the overall prediction results and the feature
interpretations can inform the design class-wide interventions, students’ can be provided with more individualized interventions
if the particular reasons for their failure could be known. This requires a local-level analysis of the predictions, which is afforded
by the SHAP approach. The result of this study revealed that features’ SHAP values could change between different students, and
they may offer student-specific interpretations of the predictions. Such interpretations could allow instructors to identify why
specific students drops out and provide rather personalized support tailored to specific learner needs. That is, explainable machine
learning approaches can promote the implementation of personalized education.

RQ2. How do the results regarding the features’ contributions to the dropout prediction converge or diverge
across two runs of the same course?

Regarding the importance of the features across the two runs of the same course, although a considerably high overlap was
noted in the list of the most predictive features, the individual predictive power of each feature varied. For example, in both runs
of the MOOC, students’ interactions with the problems (e.g., problem_check_correct) and course wares (e.g., click_courseware)
played a determining role in their success; however, accessing the course wares was the strongest predictor in the second run
while playing a moderate role in the first run of the course. Similarly, the number of sessions in the MOOC platform
(unique_session_count), a moderate predictor in the second run, was the feature that contributed the most to the predictions in
the first run of the MOOC.

In overall in both courses, indicators about engagement in problems were more powerful predictors of dropout than the
indicators regarding students’ video activities. This finding indicates that in MOOCs, compared to interacting with lecture videos,
student engagement in active learning processes such as working on problems or assignments can be more effective in promoting
achievement. Among the video-related features, pause_video was more prominent, suggesting that pausing a video was a good
indicator of students’ cognitive engagement in the video content, as noted in previous studies (Yoon et al., 2021).

The limited feature overlap between the different runs of the same course highlights the dynamic and complex nature of
learning that is affected by many uncontrolled factors. Although the course content might remain untouched, a new learning
cohort with different motivations, attitudes, and skills is likely to create a different learning atmosphere, unique peer and teach
interactions. All these factors can influence how students engage in a course, which in turn determines their final performance.
Therefore, the findings of this study underlines the fact that transferring predictive models between courses (i.e., training a
machine learning model in one course and using the trained model in a different course) is quite difficult even for different runs
of the same course, and therefore are unlikely to produce very accurate results when different courses are involved. This finding
is consistent with some previous research (Gasevi¢ et al., 2016; Er et al., 2020). Nevertheless, building predictive models on a big
data set involving multiple courses can be useful in determining predictors that can generalize to different courses (Feng et al.,
2019).
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CONCLUSION AND RECOMMENDATIONS

As we collect more educational data with an increasing depth (rich data about a single learner) and breadth (data about more
learners), advance machine learning algorithms comes handy in processing big educational data to obtain accurate results about
students who may dropout. However, such algorithms tend to be black box as they do not tell much about the reasons for a
specific prediction. This study illustrated the use of an explainable machine learning approach called SHAP to interpret the
underlying reasons for dropout predictions at global and local levels. Such explainable approaches offer a promising direction for
creating timely class-wide interventions as well as personalised support for specific students.

The major limitation of this study is the lack of detailed description of the context. The data was obtained from a public
repository and no detailed information about the MOOC was provided (such as the connection between chapters, the number of
videos in each chapter, external resources). A more comprehensive understanding of the context could help better explain why
certain features contributed more or less in different runs of the course, and therefore could strengthen the discussion of the
findings. A future study can replicate this research in a well-known context to obtain further insights about the effectiveness of
explainable machine learning approaches. Moreover, a more comprehensive future research can make a comparison between a
black-box and open-box algorithms to investigate the agreement between the explainable approach and the results obtained from
an open-box algorithm such as logistic regression or decision tree.
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Abstract

Purpose: The purpose of this study is to adapt Youth Innovation Skills Measurement Tool (YISMT) into Turkish language. The
YISMT is a scale developed by Chell (2009) to contribute the improvement of the skills and attitudes which young people need
if they are to become the innovators of tomorrow.

Design/Methodology/Approach: This study is a scale adaptation process which was firstly validated through translation and
back-translation procedures. Secondly, exploratory and confirmatory factor analyses were conducted to examine its construct
validity.

Findings: Factor analyzes results demonstrated that the new scale had 25 items with 6 factors.

Highlights: The Youth Innovation Skills Measurement Tool is an instrument to support the development of the skills and

attitudes  which  young people require if they are to become the innovators of future.
This research constitutes the adaptation process of the Youth Innovation Skills Measurement Tool into Turkish, which will

contribute to revealing the innovation capacities of vocational and technical high schools.

6z
Calismanin amaci: Bu galismanin amaci gelecegin yenilikgileri olacak genglerin ihtiya¢ duydugu beceri ve tutumlarin gelisimini

desteklemek icin Chell (2009) tarafindan gelistirilen “Genglere Yénelik inovasyon Becerileri Olgme Araci'nin” (YISMT) Tiirkce'ye
uyarlanmasidir.

Materyal ve Yéntem: Bu bir 6lgek uyarlama galismasidir. Buna gore ilk asamada orijinal 6lcek maddeleri Turkge’ye gevrilerek dil
gecerlilik galismalari yapilmis, ikinci agamada ise yapi gegerligini 6lgmek icin agimlayici ve dogrulayici faktor analizleri yapilmigtir.

Bulgular: Faktor Analizi sonuglari, uyarlanan yeni 6lgegin 6 faktorlii 25 maddeye sahip oldugunu gostermistir.

Onemli Vurgular: Genglere Yénelik inovasyon Becerileri Olgme Araci, genclerin yarinin yenilikgileri olmalari igin ihtiyag
duyduklari beceri ve tutumlarin gelisimini destekleyen bir aragtir. Bu ¢alisma, mesleki ve teknik liselerin inovasyon kapasitelerini
ortaya ¢ikarmak icin katkida bulunacak olan Genglere Yénelik inovasyon Becerileri Olgme Arac’nin Tiirkge’ye uyarlanma
slrecini olusturmaktadir.

1 Bahgesehir University Institute of Educational Sciences, istanbul, Turkey; talayhanzeynep@gmail.com, https://orcid.org/ 0000-0003-2027-7835.
2 Ozyegin University Office for Learning and Teaching Enhancement, tufan.adiguzel@ozyegin.edu.tr , https://orcid.org/ 0000-0001-6232-1246.
3 Yalova University Faculty of Economics and Administrative Sciences, yggencer@yalova.edu.tr, https://orcid.org/ 0000-0003-2133-351X.

Citation/Alinti: Altinisik, H. Z., Adiglizel, T., & Genger, Y. G. (2023). Adaptation of Youth Innovational Skills Measurement Tool for Turkish Usage, Kastamonu
Education Journal, 31(1), 165-174. doi: 10.24106/kefdergi.1246467



156

INTRODUCTION

The world of the 21st century is mainly characterized by an enormous technological development, leading to a new status in
the industry: Industry 4.0 (Binner, 2014). The revolution of the industry is of great importance for many countries since it is a
systemic change that pertains to a multitude of new technologies with new forms of applications and innovational skills. Thus,
industry 4.0 is vital for innovation skills and poses a critical factor in the competition between countries (Pfeiffer, 2015).
Accordingly, many countries tend to change their policies to identify the orientation of new industrialization. Those countries'
initiatives are renewing the social partnership, developing co-determination, and managing a more vital workplace with skilled
employees (Pfeiffer, 2015). Institutions may benefit from employees' innovational skills to produce valuable goods, valuable
services and divergent solutions to problems. Besides, innovation is not solely an issue of commercialization of products but also
an issue of guiding educational systems. It is seen that commercial companies, innovating organizations and educational
institutions are aware of this necessity so that they keep on finding ways to improve innovative skills (Borras & Edquist, 2015).

The rising number of indigent young students in developing countries transpires as a challenge to overcome. Many young
people can only find low-quality jobs under unpleasant circumstances with limited options (OECD, 2018). Therefore, work and
skills-based education are one of the aims of those countries. They try to accomplish this by updating their education system,
fostering an economically, environmentally, and socially sustainable development (OECD, 2018; Tripney et al., 2013). The 21st
century business and industry 4.0 necessitate information and innovational skills to be generic and targeted to achieve the
favorable outcomes of the education system (Akgunduz & Mesutoglu, 2021; Rowe et al., 2015). Skills for innovation or innovational
skills are gained with a qualified education system. This education should involve innovational skills such as technical skills,
academic skills, generic skills, soft skills, leadership and digital age literacy (OECD, 2017). For instance, TVET (Technical and
Vocational Education Training) system prepares students through a comprehensive education system that supports students and
workers’ creativity and innovational skills (Fernandez, 2020). TVET schools focused on preparing students for work-life; however,
although that remains a priority, the education system has shifted its focus to enhancing students' creativity and innovativeness.
The focus helps enhance students' employability and increases the chances of establishing businesses and creating employment
(Poortman et al., 2011). Innovational skills help students fulfil their aspirations for excellence regardless of gender and provide
opportunities in the business environment (Nerstrom, 2017). TVET system offers various school-based and business based
environments with the support of those innovational skills. Students both apply their experiences and relate them with their
professional knowledge base. Thus, vocational schools' education is pursued with an occupational practice, including technical
skills and students' abilities. Students have the chance to combine their different types of knowledge with their profession
(Baartman et al., 2018). TVET schools focused on preparing students for work-life; however, although that remains a priority, the
education system has shifted its focus to enhancing students' creativity and innovativeness. The focus helps enhance students'
employability and increases the chances of establishing businesses and creating employment (Poortman et al., 2011).

Innovation literacy, used as an umbrella term to define innovation concept in education (Sahin et al. (2014), is the ability of
students to identify agreeable decisions through processes and work together in a synchronized way with each other by making
discussions. Innovation literacy is also the content of comprehending and identifying materials included in innovational phrases
and underpins STEM (Science, Technology, Engineering, and Mathematics) (Erdogan et al., 2013). Collaborating, a sense of
belonging to a group, and solving problems by accepting the rules also provide innovation literacy (Sahin et al., 2014). A survey
conducted by Sutanto (2017) indicates that innovation requires a broad range of skills and showed that innovative employees
(those in innovative organizations) use all kinds of skills in their jobs compared to non-innovative counterparts. The innovative
skills that distinguish innovation from non-innovative employees include creativity, critical thinking, and the ability to present new
ideas (effective communication). Sutanto (2017) also indicates that the education system’s role in innovation is defined by subject-
based skills, critical thinking, creativity, behavioral and social skills, including self-confidence, collaboration, and persuasion.

The revelation of innovational skills is crucial for training and education systems within the concept of 21st century (Vona &
Consoli, 2015). In the 21st century, institutions and teachers need to understand what it takes to improve students’ innovational
skills. An effective education system is critical to enhancing students’ creativity and innovational skills (Dziallas & Blind, 2019).
Understanding the factors that contribute to innovational skills, students’ innovativeness, and creativity is an essential aspect in
determining the student’s ability and, therefore, enhancing their innovational ability will be much more easier.

To contribute the needs of having such skills in this century and their development in the education system, this study was
conducted to adapt the previously developed (The Youth Innovation Skills Measurement Tool — YISMT) (Chell, 2009) scale to
Turkish language and culture in order to find out how young people are regarding their innovative skills. YISMT measures the
innovational skills of young learners by aiming to reveal attributes included in the innovation process, which are identifying the
innovative capability of young people, searching for ways of finding out this capacity and understanding their innovative behavior.

METHOD/MATERIALS
This study adapted an instrument to identify the generic skills that underpin innovative skills of young people and form a set
of attributes clearly linked to the innovation process. To determine the psychometric features of the scale, the latest version of
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the scale was applied to the study group and exploratory and confirmatory factor analyses were done to uncover the implicit
structure of the scale and to verify the original structure of the scale.

The Model of the Research

First, an initial EFA (Exploratory factor) analysis) was performed to reveal the factor structure of the scale. EFA is a statistical
method employed to increase the reliability of the scale by identifying inappropriate items that can be removed and the
dimensionality of constructs by examining the existence of relationships between items and factors when the information of the
dimensionality is limited (Netemeyer, Bearden & Sharma, 2003). The preliminary analyses demonstrated that the original tools'
factor number and the new scales' factor structure did not match. Therefore, a final EFA was conducted to get more reliable
results. Finally, CFA (Confirmatory factor analysis) has been performed to verify the factor structure of the scale determined by
the ‘final EFA’, since CFA is a statistical technique frequently used to test whether measurement instruments are consistent with
data (Graham, Guthrie, & Thompson, 2003) and to designate how a test might be scored using subscales, i.e. the number of factors
is indicative of the number of subscales, the pattern of item-factor relationships (which items load on which factors) indicate how
the subscales should be scored (Brown & Moore, 2012).

Participants

In the present study, data obtained in only one round of data collection have been split randomly between the EFA and CFA
analyses. In other words, the total of 405 cases with no missing data on the items of the scale was split into two halves randomly.
Data were obtained from 405 students in two TVET schools, with the majors included the electric-electronic department,
information technologies, machinery technology, furniture department and chemistry department. (Wegener & Fabrigar, 2000).
Ozturk and Ficici (2014) state that "When another round of data collection from the same population is difficult, keeping the
sample size large in the first round for the purpose of using the data for both EFA and CFA might save time and resources". To
cross-validate, the final version of the scale, the two halves of the data served as two separate datasets from two different samples
of the same population. In other words, 405 cases with no missing data on the scale items were split randomly, and the two halves
were saved as two separate datasets. Therefore, the factor structure was tested and shaped through EFA on one sample (set of
202 cases) by performing a CFA on a second (set of 203 cases) independent sample. In addition that participants’ details are given
below.

Table 1. Characteristics of the Participants

Department Grade N Percentage
Electric-Electronic 10 72 %17.78
Information Technologies 11 82 %20.25
Machinery Technology 11 109 %26.91
Furniture 12 38 %9.38
Chemistry 11 104 %25.68

Original Scale

The Youth Innovation Skills Measurement Tool aims to address a gap in educational assessment by offering a robust measure
of young people’s innovational skills. The tool aims to measure five generic skills that underpin innovative behavior and form a set
of attributes clearly linked to the innovation: (1) creativity (imagination, connecting ideas, tackling and solving problems, curiosity);
(2) self-efficacy (self-belief, self-assurance, self-awareness, feelings of empowerment, social confidence); (3) energy (drive,
enthusiasm, motivation, hard work, persistence and commitment); (4) risk-propensity (a combination of risk tolerance and the
ability to take calculated risks); and (5) leadership (vision and the ability to mobilize commitment). There were three phases of
fieldwork: pilot study; main study part 1 and part 2. The fieldwork comprised students completing an online version of the Tool
and focus groups with several staff from a range of disciplines and separate focus groups with a small number of students (usually
about seven from a mix of year groups). The last version of the scale after Principal component analysis with varimax rotation
included 31 items: 6 for creativity factor, 6 for leadership factor, 7 for energy factor, 8 for self-efficacy factor, and 4 for risk-
propensity factor.

Language Adaptation Process
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After authorization from the author of the original YISMT, a Turkish version of the scale was developed, using the process of
forwarding translation (Acquardo et al., 2004). Accordingly, there were five steps of the translation method which were applied:
(1) translation of the original instrument into the target language, (2) comparison of the three translated versions of the
instrument, (3) backward translation or blind double translation of the preliminary initial translated version of the instrument, (4)
comparison of the back-translated versions of the scale, and (5) adapting the new Turkish scale into the Turkish language. The
process of forwarding translation consisted of an initial preparation of two translations, completed by three independent Turkish
bilingual translators: (1) a professional translator with 15 years of experience, (2) a PhD student and teacher of English and (3) a
professor in Educational Technology field. Then, a consensus version was prepared by three of the authors. This consensus version
was then back translated by two English translators, one of whom was a senior fellow English teacher with 18 years of experience,
and the other was a PhD student and teacher of English Language Sciences with eight years of experience. The back 40 translated
version was evaluated to verify agreement with the original instrument, and then a final version of the new scale was constructed.
After the process of translation, the Turkish version of the scale was controlled by an experienced Turkish Language instructor
with 20 years of experience and a Turkish language teacher with 5 years of experience. Turkish instructors had paid more attention
while translating the reverse coded items since even a word should cause misunderstandings.

FINDINGS
Initial EFA

In the present study, an EFA was conducted on the 51 items, including dependent variables with 202 TVET school students. A
Promax rotation using SPSS was applied for this initial EFA. Tabackhnick & Fidell (2007) declares that the best way to decide
between orthogonal and oblique rotation is to conduct oblique rotation [e.g., direct Oblimin or Promax from SPSS] with the desired
number of factors and check the correlations among factors If the data do not drive factor correlations, the solution remains nearly
orthogonal. If correlations exceed .32, then there is a 10% (or more) overlap in variance among factors, enough variance to warrant
oblique rotation unless there are compelling reasons for orthogonal rotation (Tabachnick & Fidell, 2007). Additionally, Fabrigar et
al. (2000) recommend that, even when the correlations among components are negligibly low, researchers should run an oblique
rotation, an oblique (Promax with a Kappa of 4) rotation was applied. In the present study, the internal consistency reliability
coefficients (Cronbach’s alphas) were calculated for each component, using the item scores of the items measuring each
component. At the first step, using the ‘eigenvalue more significant than one’ criterion and an oblique (Promax) rotation, the
analysis with 51 items generated eleven components should explain 60% of the total variance. Then, each item was assessed in
terms of the following criteria: (1) whether it has a loading of greater than or equal to 0.35 on the dimension it is intended to
measure while having no loadings of greater than or equal to 0.35 on other dimensions (as an indicator of simple structure); (2)
whether there are at least two other items that measure the same dimension and meet the first criterion (as an indicator of
strength and stability of extracted components) (Costello and Osborne, 2005). The four items which did not meet the criteria were
eliminated. Prior to the extraction of the factors, Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy and Bartlett's Test of
Sphericity tests should be used to assess the suitability of the respondent data for factor analysis. The KMO index, in particular, is
recommended when the cases to variable ratio are less than 1:5. While the KMO index ranges from 0 to 1, with 0.50 considered
suitable for factor analysis, Bartlett's Test of Sphericity should be significant (p < .05) (Tabachnick, 2007). Cumulative percentage
of variance (criterion) is another area of disagreement in the factor analysis approach (Williams et al., 2010). Accordingly, Bartlett's
Test of Sphericity (4448,15, p = 0.000) and Kaiser-Meyer-Olkin (KMO = 0,85) was found acceptable (Kaiser, 1974).

Finally, 51-item structure explained 46% of the variance in the pattern of relationships among the items. According to the
factor pattern matrix, which indicates the independent relationship between each measure and the factors, items with less value
than 0.10, are dropped from the scale (Wood et al., 1996). In the end, four factors and 30 items remained (the first factor had 16,
the second factor had 7, the third factor had 4, and the last factor had 3 questions).

According to correlation matrix results, it should be observed that some elements were not zero to the first decimal place
(approximately 7%). Thus, one may interpret this as sufficient evidence that the matrix is close to diagonal, thereby deciding that
the data are good for factoring (Charles, 1974). The preliminary analyses demonstrated that the original tools' factor number and
the new scales' factor structure did not match. When the pattern matrix was analyzed, it was seen that there had been a
unidimensional factor structure due to 13 reverse code items and the 3 items with low reliability. In accordance with the results
of the factor structure, it was decided that reversed items often led to problems, the inferior model fit of factor models (e.g.,
Marsh, 1988). In some cases, the problem is not simply that the model is inadequate based on the hypothesized initially
substantive factor structure. The lack of fit stimulates the revision of a more parsimonious conceptualization and the specification
of additional substantive factors. The technique of interspersing positive and negative questionnaire items has been debated in
the survey methodology literature for over fifty years to prevent response bias. The authors argue the usage of reversed items in
measurement instruments, and they add that they should be used with caution, if necessary. They draw attention to the reversed
items' measurement problems, such as low measure reliability complex factor structures. (Weijters & Baumgartner, 2012). These
problems may be seen in some research studies. For instance, the results of the Rasch fit statistics and the confirmatory factor
analysis suggest that the reverse directional items differ in psychometric properties from the straightforward items (Cronbach,
1942, 1950, as cited in Billiet & McClendon, 2000). Favorable to negative transformations change an item's psychometric
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characteristics and, more importantly, change the construct that an item is intended to measure (Benson & Hocevar, 1985).
Harvey, Billings and Nilan (1985) declared that with reverse coded items, it is impossible to know whether a test person understood
the question correctly or whether the person missed the reversing of the scale and just used the scale as before. Unfortunately,
research has shown that reverse-coded items may produce artefactual response factors consisting of negatively worded items
(Benson and Hocevar 1985; Harvey et al., 1985; Herche and Engelland 1996; Pilotte and Gable 1990). The negative wording factor
of the scales could represent something more than a response artefact, that is, complex substantive multi-dimensionality that
should be investigated in-depth (Arias, 2017). Also, it is easy for respondents to misinterpret phrases that include negation, e.g.,
being not unhappy does not mean that one is happy (see Swain et al., 2008, for some recent evidence) (Weijters, 2013).
Disturbingly, even low rates of misresponse can cause problems in basic analyses. Through simulation, Schmitt and Stults (1985)
demonstrate that when mis-response is as low as 10%, factor analysis produces a two-factor solution in translations of
instruments, even if a single factor exists in the population. (Scott et al. 2008). Researchers who employ mixed-worded scales
often find that reverse worded items display somewhat lower reliability and weaker item-to-total correlations than their positive-
worded counterparts (Cronbach 1942; Benson and Hocevar 1985; Peabody 1966). A positively prepared questionnaire shows
higher Cronbach's alpha coefficient values and a better theoretical factor structure (Salazar & Bernabe, 2015). Data collected
through multi-item Likert scales that contain reversed items often exhibit problems, such as unexpected factor structures and
diminished scale reliabilities. These problems arise when respondents select responses on the same side of the scale neutral point
for both reversed and non-reversed items, a phenomenon the authors call "misresponse." (Scott et.al., 2008).

Final EFA

Considering the literature review and preliminary EFA with reverse worded items, a new EFA with ProMax was conducted by
excluding 16 items which had caused low reliable results in the preliminary factor analysis. According to results, Bartlett's Test of
Sphericity (3102.430, p = 0.000) and Kaiser-Meyer-Olkin (KM0O=0,89) were in acceptable value interval (Kaiser, 1974). Finally, this
51-item structure explained 51.278% of the variance (which is a higher percentage from the initial EFA) in the pattern of
relationships among the items. The cumulative percentage was nearer to %60, which was aligned with literature (Costello &
Osborne, 2015). Pattern matrix demonstrated six factors and 25 items considering the dimension of %35 (Costello & Osborne,
2005). With a sample size of 100 participants, loadings of .30 or higher can be considered significant or at least salient (see
discussion in Kline, 2002, pp. 52-53). With much larger samples, even smaller loadings could be considered salient, but in language
research, researchers typically take note of loadings of .30 or higher. Variables with loadings of. 30 or higher on more than one
factor should be considered (Corner, 2009). In this research, while analyzing the correlation matrix, the matrix was close enough
to diagonal, thereby deciding that the data are good for factoring, which should be observed some elements were not zero to the
first decimal place (approximately 7%) (Charles, 1974). To sum up, the factor loading values for this current study are observed as
being of a high level as seen in Table 2.

Table 2. Factors Resulting from the Final EFA and the Factor Loading Values
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Factors
Items 1 2 3 4 5 6
s4 734
s10 .602
s13 .614
s41 479
s51 .403
s53 439
s54 541
s55 .587
s56 .676
s57 .580
s58 446
s24 467
s30 .546
s37 .583
s8 .610
s42 .681
s48 422
sl .588
s23 .738
s29 .576
s47 .395
2 .575
18 .459
39 .373
52 494

CFA Results

CFA which is a type of structural equation modeling (SEM) that can measure the relationship between observed and latent
variables, was used in the study to validate a specific scale (Brown, 2006). It provides whether the scale fits in to the model and
each goodness of fit index has certain critical limit points. Such as, correlation coefficient between factors and goodness of fit
values should be less than 0.85. In addition, factor loadings should be high, error variances should be low and items' explanatory
(R2) values should be high (Kline, 2005; Cokluk and fri., 2010). Besides, Awang (2015), suggests that factor loadings should not be
lower than 0.50. Most of the fit measures will have a value of “0” since this is the worst model possible, whether parsimony-
adjusted or not. In rare occasions, some fit indices, such as RMSEA and GFI, may have a non-zero value depending on the data
(Schermelleh-Engel, K., et.al., 2003).If the results of the EFA model fit poorly, the model is rejected. CFA was conducted in this
study to determine whether the scale factors were compatible with the data collected on a different sample to determine the
accuracy of the construct validity. Goodness of fit criteria after confirmatory factor analysis are given in Table 3. In addition that,
the final version of the scale is in the appendix.

Table 3. CFA Indexes of the Scale

Index Normal Value Acceptable Value Scale
x2/df <2 <5 1,983
GFI >0.95 >0.90 ,906
AGFI >0.95 >0.90 ,899

CFI >0.95 >0.90 ,912
RMSEA <0.05 <0.08 ,046
RMR <0.05 <0.08 ,039
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DISCUSSION, CONCLUSION AND RECOMMENDATIONS

This study is the adaptation of YISMT developed by Chell (2009) into Turkish language. The original scale included 6 factors and
the adapted scale had also 6 factors. The results of the CFA show that the fit statistics calculated by confirmatory factor analysis
were in agreement with the actual data collected from the participants in an acceptable level. This indicates that the scale was in
good agreement with the factor structure previously determined. When the standardized coefficients were examined, it was found
that factor loadings were high, standard error values were low, t values were significant (p <0.001) and R2 values were high. These
results confirm the construct validity of the predetermined factor structure.

After the translation process, the results demonstrated that the new scale (Innovativeness Scale of Young Learners) had 25
items with six factors which were renamed as Leadership (has the same items with original scale except for 4th and 10th items),
Energy (51st and 58th are the same), Braveness (24th and 30th items are the same with original scale), Proactivity (all of the items
are the same with original scale), Ingenuity (all of the items are the same with the original scale), self-efficacy (all of the items are
the same with the original scale).

The results of the analyses show that the fit statistics calculated by confirmatory factor analysis were in agreement with the
actual data collected from the participants in an acceptable level. This indicates that the scale was in good agreement with the
factor structure previously determined.

In conclusion, based on the analyses conducted, it can be asserted that the new scale is a valid and reliable assessment
instrument in the Turkish language. Researchers may apply this scale in other fields dealing with innovational skills. In addition, a
similar study on the innovational skills of students may be conducted on a different sample group.
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Ogrencilerin inovasyon Becerileri

Asagidaki ifadelere ne diizeyde katildiginizi lGtfen belirtiniz.

alma sorumlulugunu ben tstiime alirim.

5 :
o8 £ 3|9
| = N e~
= E|8|2| |2
25| E|8| 8|5 |3
0l @ | 2 @ =] @ QO
MEPAERAPAR AT
1.| Arkadaglarim onlari temsil etmem igin hep beni (1)1 (2) 1 3) ] (4)|(5)](6) | (7)
secerler.
2. | Sinifta yeni fikirlere ihtiya¢ oldugunda arkadaslarim (1)1 (2) [ 3) ] (4)|(5)](6) | (7)
bana danisirlar.
3.|Takim lideri veya baskan olarak genelde hep ben (1)1 (2) 1 3) ] (4)|(5)](6)|(7)
segcilirim.
4. | Proje ¢alismalari grup icerisinde liderlik rolt (1)1 (2) 1 3) ] (4)|(5)](6)|(7)
Ustlenmem icin bana firsat tanir.
5.|Birgok isi ayni anda yiritmeyi severim. (1)1 (2) [ 3) ] (4)|(5)](6) | (7)
6. | Yeni fikirler Gretmekte Ustime yoktur. (1)1 (2) 1 3) ] (4)|(5)](6)|(7)
7.|insanlara ¢cekinmeden ne yapmalari gerektigini (1)1 (2) [ 3) ] (4)|(5)](6) | (7)
soylerim.
8.| Oyle zamanlar oluyor ki énerdigim fikirler hem (1)1 (2) | (3) | (4)| (5)|(6) | (7)
baskalarini hem de beni sasirtiyor.
9. | Kendimi risk alan bir kisi olarak tanimlarim. (1)1 (2) 1 3) ] (4)|(5)](6) | (7)
10. | Benden istenilen bir seyi yapma konusunda (1)1 (2) 1 3) ] (4)|(5)](6) | (7)
kendime glivenirim.
11.|istedigim seyler icin sabir eder ve sonunda elde (1)1 () 3) ] (4)|(5)](6) | (7)
ederim
12. | Takdir edilmek, daha siki galismami saglar. (1)1 (2) 1 3) ] (4)|(5)](6)|(7)
13. | Bir seyin nasil yapilacagini 6grenmek icin gcaba (1)1 (2) 1 3) ] (4)|(5)](6)|(7)
harcadikc¢a yapabilecegime olan inancim artar.
14. | Kendimi ifade etme firsati vermeyen konulari (1)1 (2) 1 3) ] (4)|(5)](6)|(7)
sevmem.
15. | Verilen zor islerin Ustesinden gelmeyi severim. (1)1 (2) 1 3) ] (4)|(5)](6)|(7)
16. | Beni zorlayacak isleri severim. (1)1 (2) 1 3) ] (4)|(5)](6)|(7)
17. | Bir isi yaparken arkadaslarim vazgegse bile ben (1)1 (2) 1 3) ] (4)|(5)](6) | (7)
gerekeni yaparim.
18. | Bir grubun lideri olmayi severim. (1)1 (2) 1 3) ] (4)|(5)](6) | (7)
19. | insanlarin beni lider olarak benimsemesini (1)1 (2) 1 3) ] (4)|(5)](6)|(7)
saglamak beni mutlu eder.
20. | insanlari belli bir is icin bir araya getirip yénetmek (1)1 (2) 1 3) ] (4)|(5)](6) | (7)
hosuma gider.
21.| Grup galismalarinda genelde baskalari adina karar (1)1 (2) 1 3) ] (4)|(5)](6)|(7)
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22. | isleri tamamlamaktan zevk alirim. (1)1 (2) ] (3) | (4)| (5)|(6) | (7)
23. Bir seyleri iyi yapmaktan mutlu olurum. (1)1 (2) ] (3) | (4)|(5)|(6)|(7)
24. Kendime glivenimin tam oldugunu soylerler. (1)1 (2) ] (3) | (4)|(5)|(6)|(7)
25. Kendimden emin bir insanimdir. (1)1 (2) | (3) | (4)|(5)|(6)|(7)
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