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Investigation of the Problematic Behaviors of Preschool Students Studying in Public and 

Private Schools 

 

Kamil Arif Kērkē­
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Merve Aydēn
 ii 

Ministry of National Education 

 

Abstract 

This study was conducted to investigate the problematic behaviors of preschool students studying in 

public and private schools according to certain variables. The research was carried out with 300 

students and their parents in private and public kindergartens. A demographic information form 

prepared by the researcher was used to collect the data. The Preschool and Kindergarten Behavior 

Scale was used. Pearson Correlation Analysis was used to analyze the data obtained for behavioral 

problems and social skills, univariate t-test for the significance of the difference between the scale 

scores of the groups by one-way analysis of variance, and the result was a significant negative 

relationship between problem behaviors and social skills. Significant differences were observed 

between studentsô age, number of siblings, birth order, media usage, private or state education, their 

parentôs marital status, their familyôs level of education and economic status, size of family, and 

studentsô behavior problems and social skills sub-dimensions. However, no significant difference was 

observed regarding the gender of the children. 
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INTRODUCT ION 

The self-acceptance of an individual in society depends on the healthy communication they 

establish. Social skills are the bridge in establishing this communication. The ability of an individual 

to adapt and be social and interact with friends and environment are indicators of social skills and 

social development (¢ubuk­u & G¿ltekin, 2006: 155-156). Full social development means a conscious 

adult. For conscious adulthood, preschool education, socialization, help, and communication skills 

throughout the life of the individual will be carried to his or her life (Yal­ēn, 2010). It is also useful if 

the family is supported in the school, and if this harmony is not achieved, there may be difficulties in 

internalizing appropriate behaviors (Temizdemir, 2018). 

Problematic behavior is when difficulties experienced by children begin to attract attention. 

What is crucial here is whether the child undergoes a normal developmental process in the family 

environment. The first environment within which children to gain social skills is the family. 

Experiences in the early years are the basis of gains in the following years. Children learn by doing, 

through experiences in life, and healthy communication with the family; the education they receive 

will shape their future lives and social interaction in a significant way. As the second social 

environment, schools contribute to the development of children in addition to aiding the formation of a 

safe and peaceful environment and values within the family (¢aĵdaĸ & Se­er, 2002; ¥zbey, 2010). 

It is the school and teachers of the school, which are the second environment within which 

active learning takes place. Fully equipped and trained teachers are needed to make a positive impact 

on the child in the classroom. Because of teachers who shape and direct children, teachers must be 

prepared for the problem behaviors they may face and form a strategy. Childhood is essential for 

children, and the aim of the family and the teacher is to help them develop conscious behaviors to 

learn and to build self-esteem, compassion, respect, and tolerance in their relationships with others 

(ɁɘəɞɚɎɞɠ & ȾɧɜɕɞɚŬɟ, 2009; cited in Secher, 2014). The school, which is the systematic process of 

education, is one of the most important social institutions that individuals encounter after family 

(¥zkan, 2008: 1). Schools aim to ensure that students develop in every way and to train successful and 

happy individuals. The first step taken by children in school life is preschool education  Preschool 

education is a process of learning that provides rich stimuli appropriate to childrenôs cognitive, mental, 

social, and self-care characteristics and directs all their development. Considering that teachers can 

inspire children in preschool education institutions and are their role models, teachers have an 

essential duty and responsibility in this critical period (Aral, Kandēr & Yarar, 2000). 

In preschool years, children need to gain acceptance in society, as are adults, exhibit positive 

behaviors while communicating, obey the rules in the classroom, be sensitive to their friends, express 

their feelings with ease, and control themselves. Individuals with successful social behaviors do not 

have difficulty communicating and can work cooperatively; they tend to be happy and calm. At the 

same time, they can protect themselves from negativity, are sensitive to the rights of others, and are 

easily accepted in society. Having social skills enables this (Ceylan & ¥zy¿rek, 2014). When children 

first enter the school environment, they realize that this new environment is different and that it has 

rules to be followed. In this period, children learn to protect themselves, to share, to protect their 

rights, and not to harm others physically and emotionally while building their knowledge.ò (Yavuzer, 

2006). 

From infancy, children develop their social skills when communicating with parents. Their 

social skills continue to develop as they interact within their social environment. As soon as a child 

steps into school life, social development accelerates. As a contribution to social development, school 

life enables the child to learn the required social rules, such as love, respect, benevolence, and 

sensitivity. The family must meet the essential needs (love, respect, support) in raising a healthy 

individual, and the healthy relationship between the child and the family is necessary for the child to 

develop his/her communication skills (Tarko­in & Tuzcuoĵlu, 2014). The second environment, 
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namely the school, provides essential values to the child, socializes, demonstrates cooperation with the 

family and the environment, and therefore is of great importance (Olcay, 2008). 

The efforts of the family during cooperation with the school is to accept being a parent. This 

acknowledgment enables parents to carry out this duty. All caregivers who are willing to become 

parents are more conscious and sensitive to all problems (¥zdemir, 2012). Children who have 

developed social skills are individuals compatible with their parents, avoid quarrels, are excellent 

communicators, can act individually, are accepted by their friends, and do not rely on others to make 

decisions (¥zy¿rek, Begde, & Yavuz, 2014). Children who fail to develop social skills have difficulty 

in peer communication, can be aggressive, reluctant, unable to adapt, confrontational toward elders, 

often look sad and restless and introverted, and have a timid attitude (Birch & Ladd, 1977). Any 

behavior that hinders or prevents the education of the child or others around the child is defined as 

unwanted behavior. It includes any unwanted behavior that harms the child and his environment 

(Armaĵan, 2010). 

The behavioral management dimension of classroom management makes the teacher 

responsible for paying close attention to the student to replace problem behaviors with positive 

behaviors. The type of student behavior needs to be continually addressed in the context of classroom 

management. Correct identification of unwanted practices in the classroom and the elimination of 

behaviors with appropriate methods and techniques are essential in terms of education and training 

(Kēlē­oĵlu, 2015). To identify negative student behaviors encountered in the classroom and to 

determine the causes of them and find solutions requires first contacting the family and determining 

the real causes of the problems. Teachersô classroom management differs as while some adopt class 

management by intervening when problems arise, others utilize approaches to prevent problems. Also, 

the philosophy adopted by the teacher and studentsô perceptions indicate the effectiveness of the 

teacher in classroom management (G¿ndoĵdu, 2013). As preschool education is the first stage of a 

childôs school life in terms of children and the basis for future school levels, it is crucial to determine 

the variables that affect problematic behaviors that preschool students can display and the social skills 

they are expected to have. 

This study investigates several variables that affect the problematic behaviors of preschool 

students in public and private schools. 

This research seeks answers to the following questions for this fundamental purpose: 

1. Is there a significant difference in the problematic behaviors of preschool students 

according to variables such as type of institution, gender, living with the elders, togetherness of 

parents, age, number of siblings, and economic status of the family? 

2. Are there any significant differences in the social skill levels of preschool students 

according to variables such as type of institution, gender, living with the elders, togetherness of 

parents, age, number of siblings, and economic status of the family? 

3. Is there a relationship between problem behavior and social skill levels of preschool 

students? 

METHOD  

This study uses a relational survey model, a method of quantitative research methods, to 

examine the problematic behaviors of preschool students in public and private schools according to 

several variables. Survey models aim to describe a situation that has existed in the past or present. The 

general survey model is a survey arrangement looking at the whole or a group, a sample, or a sample 

taken from the universe to make a general judgment on multiple elements. The relational survey model 
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is a research model for determining the existence and degree of change between two and more 

variables together (Karasar, 2010, p.77-81). 

Study sample  

The population of this study, conducted as a quantitative research design, is composed of 300 

children aged between 4-6 years in kindergarten and private kindergartens affiliated to primary schools 

in the district of ¢ekmekºy in Istanbul and ¢ekmekºy and their parents in the 2018-2019 academic 

year. The study uses a simple random sampling method. Participation in the study was voluntary. 

Table 1. Demographic information about the participants 

 Variables f % 

Institutions 
Public 138 46,2 

Private 161 53,8 

Age 

3 years 21 7,0 

4 years 84 28,1 

5 years 92 30,8 

6 years 102 34,1 

Gender 
Girl 150 50,2 

Boy 149 49,8 

Number of Siblings 

1 sibling 86 28,8 

2 siblings 142 47,5 

3 siblings 71 23,7 

Are there family elders at home? 
Yes 107 35,8 

No 188 62,9 

Economic Level of the Family 

Low 29 9,7 

Medium 179 59,9 

High 91 30,4 

Are the parents together? 
Yes 239 79,9 

No 60 20,1 

 Total 299 100.0 

 

Three hundred children between 3-6 years participated in this study. 46.2 percent of these 

children are educated in state and 53.8 percent in private institutions. Also, 50.2 percent are girls, and 

49.8 percent are boys. 28.8 percent are single children, 47.5 percent are one of two siblings, and 23.7 

percent are one of three siblings. The mother of 11.7 percent of children is educated to primary school 

level, 11.4 percent to secondary school level, 40.5 percent to high school level, and 36.5 percent 

received a university education. 35.8 percent of the children have a family older than their parents. 9.7 

percent of the families of children receive a low income, 59.9 percent middle, and 30.4 percent receive 

a high income. 

Data Collection Tools 

The Kindergarten and Preschool Behavior Scale (PKBS-2) developed by Merrel and adapted 

to Turkish by Fazlēoĵlu et al. (2011) and the demographic information questionnaire prepared by the 

researcher were used. 

Personal Information Form 

After the academic advisor examined the questionnaire, it was prepared and used by the 

researcher. In the survey, questions were asked about the childôs age group, gender, number of 
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siblings, the number of children in the family and childôs birth order, the education level of the family, 

whether family elders live with the child, the frequency of using tablets and watching television, the 

economic status of the parents, and the living status of the parents. 

Preschool and Kindergarten Behavior Scale 

Preschool and Kindergarten Behavior Scale consists of two scales: Social Skills and 

Problematic Behavior. The social skills scale (34 items) consists of three factors: Social Cooperation, 

Social Interaction, and Social Independence. The problematic behavior scale (42 items) consists of two 

elements: Outward Orientation Problem and Inward Orientation Problem. The scale was developed by 

Merrell. The validity and reliability study of the Preschool and Kindergarten Behavior Scale (PKBS-2) 

used in this study was conducted by Fazlēoĵlu et al. (2011). The Cronbachôs alpha reliability 

coefficients were calculated whole scale, and its sub-dimensions were higher than .70. 

Social Skills Scale (SSS) 

The scale includes 34 questions that assess the social skills of children aged between 3-6 

years. It consists of three dimensions: social cooperation, social interaction, and social independence. 

1. Social cooperation dimension (SC): Collaboration with the childôs friends and environment 

consists of 12 items, including adaptation, self-control, and the ability to follow instructions given by 

adults. 

2. Social interaction dimension (SIt): This includes items that involve interaction with friends, 

making friends, and acquiring friendship, and some items aimed at the childôs interaction with adults. 

It consists of 11 questions. 

3. Social independence dimension (SId): In general, these items cover social independence 

among friends, while some items cover independence from adults. It consists of 11 questions. 

The Cronbach Alpha reliability coefficient for the whole Social Skills Scale was .95, .91 for 

the first factor (Sc), .87 for the second factor (SIt), and .85 for the third factor (SId). 

Problematic Behavior Scale (PBS): 

There are 42 items in the problematic behavior scale. The scale, which consists of two sub-

factors, is divided into Outward Orientation Problem and Inward Orientation Problem. 

Outward Orientation Problem (OOP): There are 27 items in this dimension. It refers to the 

general expression of aggressive and inconsiderate over-acting behavior. Moreover, the individual 

harms other people. 

Inward Orientation Problem (IOP): This consists of 15 items. It is made up of questions 

regarding inner feelings such as fear, anxiety, and shyness. Moreover, the individual harms himself. 

 The Cronbachôs alpha reliability coefficient for the whole scale was .96, while it was found to 

be .96 for the first factor (OOP) and .89 for the (IOP). 

Data Analysis 

The study used a t-test, one-way ANOVA, and Pearson correlation coefficient analyses. Also, 

simple linear regression analysis was conducted between problem behaviors and social skill level. 
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RESULTS 

Problem behavior and social skill levels of the child were analyzed in line with gender, age, 

number of siblings, number of siblings of the family, birth order, family education status, whether the 

child lived with family elders, the frequency of using tablets and watching television, and the living 

condition of the parents. The following findings were yielded. 

Table 2. Descriptive statistics of the scores obtained from the problematic behavior scale 

 N Min. Max. Mean Sd Variance 

Outward Orientation Problem 299  .26 2.63 1.2489   .60190   .362 

Inward Orientation Problem 299  .33 2.60 1.3175   .55197   .305 

Problem Behaviors Total 299  .31 2.62 1.2734   .56342   .317 

 

The mean score of the scale of the problematic behavior of the children participating in the 

study from the externalizing dimension was 1.25, the average of the scores from the internalizing size 

was 1.32, and the mean score of the problem behaviors scale was 1.27. 

The skewness and kurtosis values of the social skills scale were -.321 and -.167; the skewness 

and kurtosis values of the Problem Behaviors Scale were .224 and -1.064, respectively. Therefore, 

independent samples t-test and one-way ANOVA were used. 

Table 3. t-test results to compare studentsô problem behaviors by the type of institution 

 Institution N Mean Sd t p 

Outward Orientation Problem Public 138 .9461 .48328 
-9.090 .001 

Private 161 1.5084 .57262 

Inward Orientation Problem Public 138 .9758 .43114 
-12.081 .001 

Private 161 1.6104 .47043 

Problematic Behaviors Total Public 138 .9567 .43795 
-10.526 .001 

Private 161 1.5448 .51611 

 

There is a significant difference between the children in private and public schools in terms of 

externalizing, internalizing, and subscale scores of the scale of problem behaviors (p <.01). In three 

dimensions, the scores of children in private schools were higher than those of public schools. 

Table 4. t-test results to compare problem behaviors by gender 

 Gender N Mean Sd t p 

Outward Orientation Problem 
Girls 150 1.2440 .66849 

-.141 .888 
Boys 149 1.2538 .52869 

Inward Orientation Problem 
Girls 150 1.3667 .55449 

1.549 .122 
Boys 149 1.2680 .54682 

Problematic Behaviors Total 
Girls 150 1.2878 .60626 

.443 .658 
Boys 149 1.2589 .51838 

 

There was no significant difference between boys and girls in terms of the externalizing and 

internalizing sub-dimensions of the scale of problem behaviors and the scores obtained from the whole 

scale (p> .05). 

Table 5. t-test results to compare problem behaviors according to family elders living together 

with the child 
 A family elder living together 

with the child 
N Mean sd t p 

Outward Orientation 

Problem 

Yes 109 1.3908 .60064 3.245 .001 

No 190 1.1582 .58687   

Inward Orientation 

Problem 

Yes 109 1.5022 .48398 4.638 .000 

No 190 1.2028 .55875   

Problem Behaviors Total Yes 109 1.4306 .54054 3.852 .000 

No 190 1.1741 .55487   
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There is a significant difference between the children with and without family elders living at 

home in terms of outward-oriented, inward-directed sub-dimensions of the problem behavior scale and 

the scores obtained from the whole scale (p <.01). The average of those who say yes in all three 

dimensions is higher than those who say no. 

Table 6.: t-test results to compare problem behaviors according to parentsô association 
 Are parents together? N Mean df t p 

Outward Orientation Problem 
Yes 239 1,2027 ,61511 

-2,674 .008 
No 60 1,4327 ,51045 

Inward Orientation Problem 
Yes 239 1,2798 ,57352 

-2,377 .018 
No 60 1,4678 ,42811 

Problematic Behaviors Total 
Yes 239 1,2302 ,57778 

-2,670 .008 
No 60 1,4452 ,46814 

 

There was a significant difference between children with and without parents regarding the 

outward-oriented and inward-directed sub-dimensions of the problematic behavior scale and the 

scaleôs scores (p <.05). In three dimensions, the scores of children whose parents did not live together 

were higher than those who lived together. 

Table 7. One-Way ANOVA test results to compare problematic behaviors by age 
  Age N Mean sd F p Post-Hoc Test 

Outward Orientation Problem 

 

A-3 years-old 21 1.6896 .51219 

5.224 .002 

A>B 

A>C 

A>D 

B-4 years-old 84 1.2222 .53666 

C-5 years-old 92 1.2903 .58559 

D-6 years-old 102 1.1427 .64607 

Total 299 1.2489 .60190 

Inward Orientation Problem 

A-3 years-old 21 1.6921 .36300 

5.848 .001 

A>B 

A>C 

A>D 

B>D 

B-4 years-old 84 1.3968 .46164 

C-5 years-old 92 1.2978 .56805 

D-6 years-old 102 1.1928 .59709 

Total 299 1.3175 .55197 

Problematic Behaviors Total A-3 years-old 21 1.6905 .44588 

5.484 .001 

A>B 

A>C 

A>D 

B-4 years-old 84 1.2846 .47716 

C-5 years-old 92 1.2930 .56249 

D-6 years-old 102 1.1606 .61286 

Total 299 1.2734 .56342 

 

There was a significant difference between the three, four, five, and six-year-old children in 

terms of scores obtained from the outward orientation subscale of the problem behavior scale (p <.01). 

According to the post hoc test to determine the causes of the difference, the average score of three-

year-old children was higher than the average score of four, five, and lower-aged children (p <.01). 

There was a significant difference between the three, four, five, and six-year-old children in terms of 

scores taken from the internalizing subscale of the problem behavior scale (p <.01). According to the 

post hoc test to determine the causes of the difference, the average score of three-year-old children was 

higher than the average score of four, five, and lower-aged children (p <.01). In addition, the average 

score of four-year-old children was higher than the average score of lower-age children (p <.01). 

There was a significant difference between the three, four, five, and six-year-old children regarding the 

problem behavior scale (p <.01). According to the post hoc test to determine the causes of the 

difference, the average score of three-year-old children was higher than the average score of four, five, 

and lower-aged children (p <.01). 
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Table 8. One-Way ANOVA test results to compare problem behaviors by the number of siblings 

 

 

Number of Siblings  N Mean Sd F p Post-Hoc Test 

 

Outward Orientation 

Problem 

A-1 sibling 86 1.3820 .61806 

5.909 .003 

A>B 

C>B B-2 siblings 142 1.1265 .55070 

C-3 siblings 71 1.3323 .63902 

Total 299 1.2489 .60190 

 

Inward Orientation 

Problem 

A-1 sibling 86 1.4488 .55169 

8.101 .001 

A>B 

C>B B-2 siblings 142 1.1859 .53066 

C-3 siblings 71 1.4216 .54122 

Total 299 1.3175 .55197 

 

Problematic Behaviors 

Total 

A-1 sibling 86 1.4059 .57052 

7.112 .001 

A>B 

C>B B-2 siblings 142 1.1477 .51753 

C-3 siblings 71 1.3642 .59557 

Total 299 1.2734 .56342 

 

There was a significant difference between single children, those of two siblings, and those of 

three siblings in terms of the scores obtained from the outward orientation subscale of the problem 

behavior scale (p <.05). According to the post hoc test to determine the causes of the difference, the 

mean scores of the children of two siblings were lower than those of one and three siblings (p <.05). 

There was a significant difference between single children, those of two siblings, and those of 

three siblings in terms of scores taken from the internalizing subscale of the problem behavior scale (p 

<.01). According to the post hoc test to determine the causes of the difference, the mean scores of the 

children of two siblings were lower than those of one and three siblings (p <.01). 

There was a significant difference between the children of one child, two siblings, and three 

siblings in terms of the scores obtained from the scale of problem behaviors (p <.01). According to the 

post hoc test to determine the causes of the difference, the mean scores of the children of two siblings 

were lower than those of one and those of three siblings (p <.01). 

Table 9. One-Way ANOVA test results to compare problem behaviors by economic status 

   Economic Status N Mean Sd F p Post-Hoc Test 

Outward Orientation 

Problem 

A-Low 29 .9400 .47938 

85.623 .000 
A>B 

A>C 

B-Moderate 179 1.0199 .49931 

C-High 91 1.7977 .44198 

Total 299 1.2489 .60190 

Inward Orientation 

Problem 

A-Low 29 1.0184 .45036 

112.213 .000 
A>B 

A>C 

B-Moderate 179 1.0883 .44405 

C-High 91 1.8637 .34739 

Total 299 1.3175 .55197 

Problematic Behaviors 

Total  

A-Low 29 .9680 .44799 

105.726 .000 
A>B 

A>C 

B-Moderate 179 1.0443 .44665 

C-High 91 1.8213 .39511 

Total 299 1.2734 .56342 

 

There is a significant difference between children with low, medium, and high economic 

status in terms of scores taken from the outward orientation subscale of the problem behavior scale (p 

<.01). According to the post hoc test to determine the reasons for the difference, the mean scores of 

children with low economic status were lower than those with moderate and high scores (p <.01). 

There is a significant difference between children with low, medium, and high economic 

status in terms of scores taken from the internalizing subscale of the problem behavior scale (p <.01). 
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According to the post hoc test to determine the reasons for the difference, the mean scores of children 

with low economic status were lower than those with moderate and high scores (p <.01). 

There is a significant difference between children with low, medium, and high economic 

status in terms of the scores obtained from the scale of problem behaviors (p <.01). According to the 

post hoc test to determine the reasons for the difference, the mean scores of children with low 

economic status were lower than those with moderate and high scores (p <.01). 

FINDINGS ON SOCIAL SK ILL LEVELS  

Table 10. Descriptive Statistics Related to the Scores Obtained from Social Skills Scale 

 N Min. Max. Mean Sd Variance 

Social Cooperation 299 .75 3.00 2.1062 .45943 .211 

Social Interaction 299 .64 3.00 2.1417 .51983 .270 

Social Independence 299 .45 3.00 2.1104 .46104 .213 

Social Skill Total 299 .62 3.00 2.1190 .43996 .194 

 

The average score of the social skills scale of the children participating in the study from the 

social cooperation dimension was 2.11, the average score of the social interaction dimension was 2.14, 

the average score of the social independence scale was 2.11, and the mean score of the social skills 

scale was 2.12. 

Table 13.  t-test results to compare the level of social skills according to institution studied  

 Institution N Mean sd t p 

Social Cooperation Public 138 2.2579 .50803 
5.542 .001 

Private 161 1.9762 .36780 

Social Interaction Public 138 2.3307 .50812 
6.173 .001 

Private 161 1.9797 .47434 

Social Independence Public 138 2.1957 .45804 
3.001 .003 

Private 161 2.0373 .45232 

Social Skill Total Public 138 2.2613 .45063 
5.418 .001 

Private 161 1.9971 .39269 

 

There is a significant difference between the children in the private and public preschool 

education institutions in terms of social cooperation, social interaction, social independence subscales, 

and scores obtained from the whole scale (p <.01). In all four dimensions, the average of public school 

students is higher than that of private schools. 

Table 14.  t-test results to compare the level of social skills by gender 

 Gender N Mean sd t p 

Social Cooperation Girl 150 2.1333 .44726 
1.025 .306 

Boy 149 2.0789 .47128 

Social Interaction Girl 150 2.1612 .48394 
.651 .515 

Boy 149 2.1220 .55457 

Social Independence Girl 150 2.1085 .43563 
-.071 .944 

Boy 149 2.1123 .48675 

Social Skill Total Girl 150 2.1343 .41159 
.602 .547 

Boy 149 2.1036 .46767 

 

There was no significant difference between girls and boys in terms of social cooperation, 

social interaction, social independence sub-dimensions of the social skill behaviors scale, and the 

whole scale (p> .05). 
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Table 15. t-test results to compare the level of social skills according to family elders 

 Is there a family elder living? 

Together with him/her? 

N Mean Sd t p 

Social Cooperation 
Yes 107 2.0078 .45262 

-2.757 .006 
No 188 2.1605 .45996 

Social Interaction 
Yes 107 1.9941 .53027 

-3.653 .001 
No 188 2.2205 .50120 

Social Independence 
Yes 107 2.0263 .45831 

-2.382 .018 
No 188 2.1591 .46141 

Social Skills Total 
Yes 107 2.0093 .44405 

-3.223 .001 
No 188 2.1794 .43111 

 

There is a significant difference between children with and without family elders in terms of 

social cooperation, social interaction, social independence sub-dimensions of the social skill behaviors 

scale, and the scores obtained from the whole scale (p <.05). The average of those who say no in all 

four dimensions is higher than those who say yes. 

Table 15. t-test results to compare social skill level according to parentsô association 

 Do parents live together? N Mean sd t p 

Social Cooperation Yes 239 2.1468 .47089 
3.094 .002 

No 60 1.9444 .37194 

Social Interaction Yes 239 2.1997 .51391 
3.944 .001 

No 60 1.9106 .48119 

Social Independence 

 

Yes 239 2.1411 .45892 
2.319 .021 

No 60 1.9879 .45268 

Social Skills Total Yes 239 2.1621 .44259 
3.438 .001 

No 60 1.9475 .38737 

 

There was a significant difference between children with and without parents regarding social 

cooperation, social interaction, social independence subscales, and scores obtained from the whole 

scale (p <.05). The average of those who say yes in all four dimensions is higher than those who say 

no. 

Table 16. One-Way ANOVA test results to compare social skill level by age 

 Age N Mean sd F p Post-Hoc Test 

Social Cooperation A-3 age 21 1.7500 .39176 

9.979 .001 

A<B 

A<C 

A<D 

B<D 

C<D 

B-4 age 84 2.0218 .36246 

C-5 age 92 2.0906 .48350 

D-6 age 102 2.2631 .46520 

Total 299 2.1062 .45943 

Social Interaction A-3 age 21 1.6364 .43693 

13.336 .001 

A<B 

A<C 

A<D 

B<D 

C<D 

B<C 

B-4 age 84 2.0249 .45077 

C-5 age 92 2.1729 .56509 

D-6 age 102 2.3137 .45780 

Total 299 2.1417 .51983 

Social Independence A-3 age 21 1.9957 .41309 

7.666 .001 

A<B 

A<C 

A<D 

B<D 

C<D 

B<C 

B-4 age 84 1.9545 .44008 

C-5 age 92 2.1136 .51894 

D-6 age 102 2.2594 .38237 

Total 299 2.1104 .46104 
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Social Skill Total A-3 age 21 1.7927 .36552 

11.404 .001 

A<B 

A<C 

A<D 

B<D 

C<D 

B-4 age 84 2.0011 .37934 

C-5 age 92 2.1247 .48021 

D-6 age 102 2.2783 .39908 

Total 299 2.1190 .43996 

 

There was a significant difference between the three, four, five, and six-year-old children in 

terms of the scores obtained from the social cooperation subscale of the social skill scale (p <.01). 

According to the post hoc test to determine the causes of the difference, the mean scores of the six-

year-olds were higher than those of the three, four, and five-year-olds (p <.01). The mean scores of the 

five-year-olds were also higher than those of the three, and four-year-olds (p <.01). 

There was a significant difference between the three, four, five, and six-year-old children in 

terms of the scores obtained from the social interaction subscale of the social skill scale (p <.05). 

According to the post hoc test to determine the causes of the difference, the mean scores of the six-

year-olds were higher than those of the three, four, and five-year-olds (p <.01). The mean scores of the 

four and five-year-olds were also higher than those of the three-year-olds were (p <.01). Finally, the 

mean score of the four-year-olds was higher than the three-year-olds (p <.01). 

There was a significant difference between the three, four, five, and six-year-old children in 

terms of the scores obtained from the social independence subscale of the social skill scale (p <.01). 

According to the post hoc test to determine the causes of the difference, the mean scores of the six-

year-olds were higher than those of the three, four, and five-year-olds (p <.01). The mean scores of the 

four and five-year-olds were also higher than those of the three-year-olds were (p <.01). Finally, the 

mean score of the four-year-olds was higher than the three-year-olds (p <.01). 

There was a significant difference between the three, four, five, and six-year-old children in 

terms of the scores obtained from the total social skill scale (p <.01). According to the post hoc test to 

determine the causes of the difference, the mean scores of the six-year-olds were higher than those of 

the three, four, and five-year-olds (p <.01). The mean scores of the five-year-olds were also higher 

than those of three, and four-year-olds (p <.01). 

Table 17. One-Way ANOVA test results to compare social skill level by the number of siblings 

 Number of siblings N Mean sd F p 

Social Cooperation A-1 sibling 86 2.1153 .41895 

.132 .877 
B-2 siblings 142 2.0921 .50194 

C-3 siblings 71 2.1232 .42090 

Total 299 2.1062 .45943 

Social Interaction A-1 sibling 86 2.1279 .52314 

.558 .573 
B-2 siblings 142 2.1216 .51901 

C-3 siblings 71 2.1985 .52072 

Total 299 2.1417 .51983 

Social Independence A-1 sibling 86 2.0973 .46476 

.727 .484 
B-2 siblings 142 2.0896 .47281 

C-3 siblings 71 2.1677 .43344 

Total 299 2.1104 .46104 

Social Skill Total A-1 sibling 86 2.1135 .40607 

.464 .629 
B-2 siblings 142 2.1009 .46865 

C-3 siblings 71 2.1620 .42287 

Total 299 2.1190 .43996 
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There was no significant difference in the scores obtained from the social cooperation subscale 

of the social skill scale between children of one child, two siblings, and three siblings (p> .05). There 

was no significant difference in the scores obtained from the social interaction sub-dimension of the 

social skill scale between single children, those of two siblings, and those of three siblings (p> .05). 

There was no significant difference between the children of one child, two siblings, and three siblings 

in terms of the scores obtained from the social independence subscale of the social skill scale (p> .05). 

There was no significant difference between single children, those of two siblings, and those of three 

siblings in terms of scores obtained from the whole social skill scale (p> .05). 

Table 18. One-Way ANOVA test results to compare social skills level by the economic status of 

families 

 Economic Status N Mean sd F p Post-Hoc Test 

Social 

Cooperation 

A-Low 29 2.0230 .76987 

14.124 .001 
B>A 

B>C 

B-Medium 179 2.2146 .43935 

C-High 91 1.9194 .26801 

Total 299 2.1062 .45943 

Social Interaction 

A- Low 29 1.9937 .75707 

25.830 .001 
B>A 

B>C 

B- Medium 179 2.3032 .48229 

C- High 91 1.8711 .35132 

Total 299 2.1417 .51983 

Social 

Independence 

A- Low 29 1.8777 .58829 

18.308 .001 
B>A 

B>C 

B- Medium 179 2.2346 .45289 

C- High 91 1.9401 .33614 

Total 299 2.1104 .46104 

Social Skill Total 

A- Low 29 1.9665 .68458 

22.771 .001 
B>A 

B>C 

B- Medium 179 2.2498 .41128 

C- High 91 1.9105 .27402 

Total 299 2.1190 .43996 

 

There is a significant difference between the children with low, medium, and high economic 

status in terms of social cooperation sub-dimension of social skill behaviors scale (p <.01) higher than 

the lower and higher ones (p <.01). 

There is a significant difference between the children with low, medium, and high economic 

status in terms of the scores obtained from the social interaction sub-dimension of the social skill 

behaviors scale (p <.01). According to the post hoc test to determine the reasons for the difference, the 

mean scores of those with moderate economic status were higher than those with low and high scores 

(p <.01). 

There is a significant difference between the children with economic status low, medium, and 

high in terms of the scores obtained from the social independence subscale of the social skill behaviors 

scale (p <.01). According to the post hoc test to determine the reasons for the difference, the mean 

scores of those with moderate economic status were higher than those with low and high scores (p 

<.05). 

There is a significant difference between children with low, medium, and high economic 

status in terms of the social skill behaviors scale (p <.01). According to the post hoc test to determine 

the reasons for the difference, the mean scores of those with moderate economic status were higher 

than those with low and high scores (p <.01). 
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Relationship between Problematic Behavior and Social Skills 

Table 19. Pearson correlation test to determine the relationship between problem behavior and 

social skills 

 1 2 3 4 5 6 

1-Outward Orientation Problem 

 

r       

p       

N       

2-Inward Orientation Problem 

 
r .845**       

p .000      

N 299      

3-Total of Problem Behaviors 

 
r .982**  .930**      

p .000 .000     

N 299 299     

4-Social Cooperation 

 
r -.484**  -.425**  -.481**     

p .000 .000 .000    

N 299 299 299    

5-Social Interaction r -.414**  -.449**  -.441**  .781**    

p .000 .000 .000 .000   

N 299 299 299 299   

6- Social Independence 

r -.266**  -.355**  -.306**  .710**  .793**   

p .000 .000 .000 .000 .000  

N 299 299 299 299 299  

7- Social Skills Total 

r -.426**  -.449**  -.450**  .908**  .939**  .904**  

p .000 .000 .000 .000 .000 .000 

N 299 299 299 299 299 299 

**. Correlation is significant at the .01 level. 

 

Negative scores among social cooperation (r = -.481), social interaction (r = -.441), social 

independence (r = -.306) and social skill total (r = -.450) were obtained from the whole scale of 

problem behaviors. There is a moderate significant relationship in the direction (p <.01). For social 

cooperation (r = -.484). social interaction (r = -.414). social independence (r = -.266). and social skill 

total (r = -.426) ). there is a negative relationship between the middle level (p <.01). For social 

cooperation (r = -.425). social interaction (r = -.449). social independence (r = -.355) and social skill 

total (r = -.449) ). there is a negative relationship between the middle level (p <.01). 

Table 20.  The result of simple linear regression analysis to predict problem behaviors by social 

skills 

 R R2 F p B t p 

Social Skills .450 .200 75.342 .000 -.450 -8.680 .001 

 

Simple linear regression analysis was performed to predict problem behaviors according to 

social skills. Social skill level is a significant predictor of problem behavior (F (1.297) = 75.342, p 

<.01). Social skill predicts 20 percent of the variance in problem behavior. 

According to the results of the internal reliability analysis conducted with Cronbach alpha, the 

reliability coefficient of the Social Skills Scale was found to be .955, and the reliability coefficient of 

the Problem Behavior Scale was .932. 

DISCUSSION AND CONCLUSION 

The problem behavior levels of three-year-old children were significantly higher than that of 

the four and five-year-old children. Similar to this result. Akduman, G¿nindi, and T¿rkoĵlu (2015) 
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show significant differences in the age factor between childrenôs problematic behavior and their social 

skill levels. This result indicates that the age and development of practices are related. 

The results of the study showed significant differences when the family members living with 

children at home were examined statistically. Children who live with family elders have higher mean 

scores in problem behavior and social skills. In his study. Secher (2014) found that children living in 

crowded families with more family members than children living in small families exhibited fewer 

problems and more social skills behaviors. 

When the marital status of the childrenôs parents was examined, there was a significant 

difference in the mean scores of social skills and problem behavior scale. The óyesô answer given by 

the people living with their families was higher than the ónoô answer given by the children of divorced 

families. This finding was found to have a high level of problematic behavior and social skills. 

Examining the results, children living with their parents do not display problematic behavior with 

higher social skills levels. There may be two reasons for this conclusion. First, children living 

separately from parents may experience different emotional problems. A child may engage in 

unwanted behavior to communicate or draw attention. The second reason is that children can gain 

different experiences from two parents who can be taken as an example (Acun Kapēkēran, Ivrendi, & 

Adak, 2006). 

Significant differences were found when the social skills behavior levels of the children were 

examined in terms of the number of siblings. The mean score of having two siblings in problematic 

behavior levels was low among single children and those of three siblings. In support of the finding, 

¢etinkayaôs (2004) research shows that the number of siblings may have an impact on children and 

frustration in children without siblings, perhaps because no one is important except for their own will, 

sharing, and unhelpfulness, and susceptibility can be observed. 

When the preschool students were examined by the institutions they were educated at, there 

were significant differences in their social skills and problematic behavior levels. The results of the 

analysis of the problematic behavior scale show that the level of problematic behavior was higher 

among children attending private schools than children in public schools. According to the scores 

obtained from the social skills scale, big data were collected from children in public schools and 

private schools. 

The most striking part of the study is the comparison of the scores obtained from problematic 

behavior and social skills scales. A significant relationship was found following the analysis. As 

childrenôs social skills (social cooperation. social interaction. social commitment) increase, 

problematic behaviors (outward orientation. inward orientation) decrease. In line with this research. 

Secher (2014) found a negative relationship between social skills and problem behavior. As the social 

level of the children increases, the problematic behaviors will decrease. While there are no behavioral 

problems in children who have high social communication with their friends in social environments 

and playgrounds, more problematic behaviors are observed in children who are afraid to communicate 

and cannot socialize. 
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Abstract 

This study aims to develop a valid and reliable scale that shows the secondary school mathematics 

teachersô evaluations of mathematics homework. A literature review was conducted, and a pool of 41 

articles have been prepared for this purpose. Five expert academicians in the field of mathematics 

education were consulted for the content, construct, and appearance validity of the prepared items. 

According to the opinions of the field experts, the number of items was reduced from 41 to 38 and 

applied to 492 mathematics teachers in total. The answers of 20 mathematics teachers were removed 

from the scope of this study since the answers were either incomplete or coded incorrectly. Therefore, 

scale forms collected from 472 mathematics teachers were included in this study. This form data was 

split, Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) were done. The 

construct validity was analyzed via EFA. The scale is a five-factor scale of the five-point Likert scale, 

which explains the 64.643% of the total variance with 21 items according to EFA results. The 

reliability of the scale was tested with Cronbachôs Alpha coefficient, and the coefficient was calculated 

as 0.737. The subscales of the scale are titled ñParent Relationshipò, ñMotivationò, ñControl and 

Evaluationò, ñTimeò and ñSource Useò respectively. CFA was carried out for the scale, and it was 

concluded that the fit indices are either acceptable or perfect. As a result, a reliable and valid ñTeacher 

Approaches for Mathematics Homework Scaleò has been added to the literature. 
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INTRODUCT ION 

Education is a multidimensional and comprehensive process in terms of place and time and 

continues throughout an individualôs life sometimes inside and sometimes outside of school. 

(Beydogan & Sahin, 2000). Education does not only take place at school. The time that is outside of 

school hours should be planned effectively. Therefore, one of the extracurricular education techniques 

is homework. Learning activities, which are given by teachers to students either in the form of reading 

and writing, or problem-solving, and that are done either alone or with the help of the family, are 

called homework (Oguzkan, 1989; Turkoglu, Karakus, & Iflazoglu, 2007). In addition, homework was 

described as tasks given by teachers to students to be performed out of school hours. Homework is 

effective in creating better time management, problem-solving skills in real life and solving problems 

more independently (Cooper, 1989). Homework is also used for preparing students for exams by 

following the studentsô progress and evaluating them. Moreover, homework is used as a leveling 

evaluation as a supervised evaluation of final exams, or as grading homework and performance exams 

(Morgan & OôReilly, 1999). Kumar (2006), highlights that homework has the potential to reveal the 

weak and strong aspects of the students for teachers. It has been stated that there is a relationship 

between the extra effort and time spent on homework by students and high motivation and 

responsibility; and less effort and time spent on homework by students and low motivation and 

responsibility (Flunger, Trautwein, Nagengast, Ludtke, Niggli, & Schnyder, 2017). The aim of 

homework should be identified correctly so that the homework will have a positive effect (Warton, 

1997). Homework also contributes to the students building study habits and taking responsibility for 

their own learning as well as contributing to studentsô success (Cooper & Valentine, 2001). The 

indifference of children, which is the main cause of many problems experienced by students, teachers 

and parents, has been attributed to the lack of understanding of academic responsibility and the lack of 

awareness of doing homework (Warton, 2001). 

Teachers and families have a crucial role in completing homework. Since homework is a 

process, the involvement of parents in this process enables them to share some of the responsibilities 

of the teacher and acquire information on the state and level of the student. The role of the parents 

within this process is to check their childôs homework, encourage them about doing homework, 

provide the necessary equipment and a suitable environment and help while solving problems 

(Gumuseli, 2004). Therefore, the evaluation process is considered as important as assigning 

homework. Given the fact that homework is a control mechanism, control by the teachers also become 

prominent. If a given homework is not checked and evaluated, it has no educational value. Therefore, 

homework should be given according to the studentsô level and should be checked (Cooper, 1989). If a 

given homework is not checked and evaluated, it leads students to copy and to weasel. This negative 

situation, combined with the teacher's failure to review and evaluate the homework, causes the 

students not to do and hate the given homework (Aytuna, 1998). When students know that the 

homework is not checked and evaluated, they find the homework pointless and boring. Therefore, it is 

more appropriate not to do homework that will not be evaluated (Binbasēoglu, 1994a; Binbasēoglu, 

1994b). Teachers play an essential role in determining the purpose of the homework, designing, and 

following up the implementation (Kaplan, 2018). Homework follow-up includes giving verbal or 

written feedback on the homework and discussing student responses in class (Cooper, 1989). 

According to TIMSS 2011 implementation results for Turkish sampling, in the field of 

mathematics, the more homework is given, the less successful the students are (Arēkan, 2017). In 

retrospect, various results have been achieved from the studies regarding homework. While some 

studies concluded that homework enhances academic success, some concluded that homework does 

not improve academic success. In addition, there is an inverse correlation between the time allocated 

for homework and academic success, and there are studies showing that the least effect is seen in 

mathematics courses (Cooper, 1989). On the other hand, studies are showing that the homework 

frequency in mathematics courses have a positive effect on mathematical success (Trautwein, Koller, 

Schmitz, & Baumert, 2002). When the related literature in the field is analyzed, it is understood that 

currently, there is not a scale that can put forward the opinions of teachers, especially on homework 
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given in secondary school mathematics courses. A limited number of studies have been found in our 

country on the relation between homework and especially mathematics courses. Referring to studies 

on homework assignment in Turkey, the studies focus on various branches such as elementary school 

teachers (Iflazoglu & Hizmetci, 2006), the primary school first stage (Ozer & Ocal, 2013), Turkish 

(Gedik & Orhan, 2013), Chemistry (Sarēgoz, 2011; Yucel, 2004), Science and Technology (Benli & 

Sarikaya, 2011; Aladag & Dogu, 2009). 

  The main reason for the lack of research in the mathematics field is the lack of a scaling tool 

on homework evaluation (Ozcan & Erktin, 2014). It is necessary to have valid and reliable scales 

developed to evaluate the teachers' views while evaluating. When the literature was analyzed in 

Turkey only two scaling studies on the homework given in mathematics courses were found. These 

studies are ñMathematics Homework Behavior Scale: Reliability and Validity Scaleò (Ozcan & Erktin, 

2014) and ñA Project Evaluation Score Development Study Related to Mathematics Courseò (Bal, 

2012). Mathematics Homework Behavior Scale is a scaling study focused on students and parents. 

Mathematics course project evaluation score is developed for mathematics projects. However, one of 

the crucial shortcomings in this field is the lack of studies about the attitudes and behaviors on 

homework, the identification of the homework, checking and evaluation styles, strategies, methods of 

assigning homework, use of reference books, communication strategies with parents of the teachers, 

who are at the coalface and the main players rather than parents and students. As a result, this study 

aims to develop a Mathematics Homework Evaluation Scale (MHES) aimed at secondary school 

mathematics teachers to eliminate the shortcomings stated above.  

METHOD  

Research Model 

A descriptive survey model was preferred since the data were collected from a large group 

consisting of 472 mathematics teachers, and a scale development study was conducted. The survey 

model is the preferred research model in studies that require extensive participation sampling (Cohen, 

Manion, & Morrison, 2007). Therefore, the study aims to develop a reliable and valid evaluation tool 

aimed at identifying the evaluation of secondary school mathematics teachers on homework.  

Study Participants 

It has been stated that in scale development studies, the number of the samplings should be at 

least five times the number of items in a scale to carry out a factor analysis (Bryman & Cramer, 1999; 

Tavsancēl, 2002). Since there are 38 items in the draft scale of the research, special attention was paid 

to keep the study sampling larger than 190. Accordingly, the study group of the research consists of 

492 mathematics teachers working in all secondary schools of Elazēg and Malatya province. The scale 

form was applied in a meeting where all these mathematics teachers were together during the 2019-

2020 academic year. Six mathematics teachers could not attend the meeting, so the form was applied 

to 492 mathematics teachers who were present. However, the answers given by 20 mathematics 

teachers were either lacking or incorrect; therefore, they were excluded from the study, and the 

remaining data regarding 472 scaling forms were analyzed. This form data was split, EFA and CFA 

were done. 

Scale Development Process 

This study aims to develop an evaluation scale aimed at identifying the teachersô homework 

evaluation. First, an item pool of 41 items was developed within this process. Accordingly, the 

construct and extent validity of the scale was tested. After the construct and extent validity test, the 

application phase started. Following the application phase, validity was calculated, and the scale was 

finalized in accordance with the CFA. Details regarding these phases can be found below.  
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1. Item pool phase: First, a literature scan on the topic was conducted. Since a scale that 

could measure the desired situation was not found in the literature, new and original scale items were 

started to be prepared. In total, 58 items that are suitable for sub-problems assessing different 

objectives were developed, but items that do not directly measure the objective and based on the 

advice of three linguist experts, the items that focus on the same concepts were deleted. As a result, an 

item pool of 41 items was developed.   

2. Content validity determination: Referring to expert opinions is one of the methods 

frequently used in determining the content validity that expresses the quantitative and qualitative 

adequacy of the items used for the properties to be measured (Buyukozturk, 2007). Five expert 

academicians in the field of mathematics education were consulted for the content validity of the scale. 

The Lawshe method (1975) was preferred. Minimum 5, a maximum of 40 expert opinions is required 

for the Lawshe method. Each itemôs expert opinions are rated as ñthe item evaluates the targeted 

constructò, ñthe item is related to the construct but unnecessaryò, ñthe item does not evaluate the 

targeted constructò. For each item, the content validity ratio is calculated via the formula below; 

CVR=
     

     
 -1 

After the expert opinion was taken, three questions with a minimum CVR value of less than 

0.99 were removed from the scale, and draft scale form of five-point Likert type was prepared for 34 

positive four negative total 38 items consisted of ñI totally disagree (1)ò, ñI disagree (2)ò, ñI partially 

agree (3) "I agree" (4) "and" I totally agree "(5)". In addition, the relevant literature and MoNE (2018) 

curriculum were taken into consideration to ensure the content validity. 

3. Application Phase: The draft scale form prepared by the researchers was first reproduced, 

and then it was aimed to make the conditions related to the application process suitable. The scale 

form was applied to the research sample in 2019-2020 academic year, after a meeting in which 

mathematics teachers were together. The sample forms were distributed to the mathematics teachers 

on a voluntary basis. All the teachers present in the meeting room agreed to participate in the research, 

voluntarily.  General information on the scale was given, and mathematics teachersô questions were 

answered after the forms were handed out. There was not a time restraint in the application phase, and 

the application process took approximately 40 minutes. In addition, teachersô pen needs, if any, were 

met by researchers, and the application process was completed without any problems.  

4. Determination of construct validity: In the research, the results were converted to z scores 

to obtain univariate normality, and z-values outside the Ñ3.29 (p<0.001) range were accepted as 

extreme values by Field (2009) and Tabachnick and Fidell (2013). This analysis was determined that 

there was no univariate extreme value in the data set and the EFA process was started. In order to 

determine the factor structure of the scale, firstly EFA was performed. EFA was carried out on the data 

obtained to determine the construct validity of the draft scale. EFA is an analysis technique that aims 

to group the items that measure the same construct or quality among the items determined by the 

researchers and to explain these meaningful groups (factors) (Bryman & Cramer, 1999; Buyukozturk, 

2007; Karagoz & Kosterelioglu, 2008). In this context, the study tried to find out the factors reflected 

by the items in the draft scale using EFA. Varimax rotation method, analysis results of principal 

components, eigenvalue line chart, common factor variance values of the items, Bartlett Sphericity test 

and KaiserïMeyer-Olkin (KMO) were preferred in this process.  

5. Reliability Identification: Whether the scale is reliable is one of the main problems related 

to the scale used in educational research (Reid, 2006). The first requirement of a scale is to be 

reliable.  Cronbach-Alpha's reliability coefficient was calculated to determine the reliability of the 

scale due to the developed scale being the five-point Likert scale. Cronbach-Alpha reliability 

coefficient value is a measure of the consistency between the test scores of the scale. If this value is 

over 0.70, it is considered sufficient for test reliability (Buyukozturk, 2007). 
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6. CFA: CFA studies were included in the last phase of the research.  There are different 

goodness of fit indexes and statistical functions of these indices used in evaluating model fit. 

According to Joreskog and Sorbom (2001) Root Mean Square Error of Approximation (RMSEA), 

Square Root Mean Score Residual (SRMSR), Goodness of Fit Index (GFI), Adjusted Goodness of Fit 

Index (AGFI), Normed Fit Index (NFI), Comparative of Fit Index (CFI), Relative of Fit Index (RFI) 

are the most commonly used among the suggested indices. For this reason, each one of these indices 

were calculated while carrying out CFA. 

7. Finalizing the Scale: The items that should be removed from the scale were removed, 

factor constructs were determined, reliability controls were carried out among with content and 

construct validity of the scale, and the five-factor scale consisting of 21 items was finalized according 

to the framework findings obtained in the study (See Appendix 1).  

Data Analysis 

SPSS package software program was used for the analysis of the data. In the data analysis 

process, firstly, the suitability of the factor analysis was examined. Bartlett test and KMO test that 

checks the sampling adequacy was used in this context. Within a research, if KMO value is 

1.00ÒKMOÒ0.9, then it is perfect, if the value is 0.90<KMOÒ0.80, then it is good; if the value is 

0.80<KMOÒ0.70, then it is medium; if the value is 0.70<KMOÒ0.60, then it is weak; and if the value 

is 0.60<KMO, then it is bad (Buyukozturk, 2007). Field (2009) stated that the lower limit for KMO 

value should be 0.50, data sets cannot be factored if KMOÒ0.50. In addition, the Bartlett globality test 

is another test used for factor analysis. Factor analysis can be carried out if the Bartlett test is 

statistically significant. Bartlett test is a chi-squared statistic and the fact that the chi-squared value 

obtained by the Bartlett test results is less than 0.05 means that the data show a multivariate normal 

distribution. In this case, it is accepted that the data are suitable for factor analysis (Tatlēdil, 2002). 

Varimax rotation method was used during the factor analysis process in the study. It is stated that it is 

a good criterion for the selection in factor analysis made with this technique if the load value of the 

items in the factor where the items are located is 0.45 or higher so that the items that do not measure 

the same structure will be sorted out (Buyukozturk, 2007). In addition, CFA was carried out to verify 

the factor construct of the scale. CFA, in addition to the EFA, is used to test the verification of a factor 

construct that was priory determined by the researcher. It is assumed that more than one implicit 

variable, thought to be constructed by scale items, is explained by another implicit variable, and the 

suitability of this assumption is tested in such studies. (Simsek, 2006). 

FINDINGS 

While obtaining data in the study, the EFA was conducted in three phases as evaluating the 

suitability of the data for factor analysis, evaluating the construct validity of the draft scale and 

evaluating the reliability of the draft scale. In addition, CFA was also carried out. First, Bartlett test 

values and CVR values were calculated to see whether the data are suitable for factor analysis. CVR 

and Bartlett Test results of the scale were given in Table 1.  

Table 1. Evaluating the suitability of the data for factor analysis  

KMO 0,748 

Bartlett Test Results  

Chi-squared value (x2)  2966,698 

Degree of freedom (sd) 703 

Statistical value (p)  0,000 

 

When Table 1 is examined, it can be seen that the KMO value for the draft scale was 

calculated as 0.748. The data showed significant difference (x
2
=2966,698; P<0,05) according to 
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Bartlett Test results. KMO value must be calculated higher than 0.50 and Bartlett Test has to result as 

significant to carry out factor analysis (Buyukozturk, 2007). Carrying out factor analysis is thought as 

suitable according to the results obtained. In factor analysis, firstly, the skewness and sharpness 

coefficients of the items, the item-total score correlations, the correlation matrix values of the items, 

and factor loadings were examined, and overlapping items that are loaded on more than one factor 

(Items 4, 11, 14, 16, 17, 19, 22, 24, 27, 30, 32, 33, 34, 35, 36, 37, 38) were removed from the scale. 

The varimax rotation method and principal components factor extraction method were used for this 

process. First, the number of total variances was determined to identify the construct validity of the 

scale. Kalaycē (2010) states that factor analysis can be carried out again by removing the items that 

have a variance value below 0.50, from the analysis. On the other hand, Pallant (2001) states that the 

item correlation above 0.40 is strong and should not be removed from the analysis (Buyukozturk, 

2007). For this reason, it was paid attention to the fact that the factor load values to be above 0.50 for 

each item to show one factor, and items that are below 0.50 were removed from the scale. Since the 

load values were multi-dimensional, they were examined through Rotated Component Matrix. In 

addition, by determining how much of the variance was explained by the item via the Communalities 

table, the items that were below 0.50 were removed from the scale. It was seen that the load values of 

21 items change between 0.535 and 0.860.  It was also seen that the remaining twenty-one items, after 

the factor analysis, were grouped under five factors. The explained variance values regarding the scale 

were given in Table 2.  

Table 2. Explained Variance Values  

Determined Factor Eigenvalue Variance Value explained by the Factor 

  Variance % Cumulative Variance % 

1 3,581 17,054 17,054 

2 2,980 14,193 31,247 

3 2,778 13,231 44,478 

4 2,169 10,330 54,808 

5 2,065 9,835 64,643 

 

As it is seen in table 2, five factors explain 64,643% of the total variance. The variance ratio 

explained by the factors are at an acceptable level (Buyukozturk, 2007). After this process, to identify 

the components of the scale; identifying the number of factors, identifying factor variables, and 

naming the factors phases were carried out, respectively.  Two criteria were used to determine the 

number of factors that can most effectively show the relationship between the items. The first one of 

these criteria is to evaluate the eigenvalue and a line chart (Buyukozturk, 2007; Karagoz & 

Kosterelioglu, 2008). The factor point with high acceleration rapid declines in the data analysis chart 

gives the number of factors (Buyukozturk, 2007). The line chart obtained for the scale consisting of 21 

items can be seen in Figure 1.   

 
Figure 1. Line Chart 
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When this chart is examined, it can be seen that there are accelerated declines between the first 

six factors and there are routine declines between the seventh and the subsequent factors. Therefore, it 

was decided that the scale to have five factors since a horizontal course was identified in the sixth and 

the subsequent factors. In addition, one of the most frequently used criteria to determine factor 

variables the varimax rotation method was used. The rotated component matrix was examined for this, 

and obtained findings are presented in Table 3.  

Table 3. Rotated Component Matrix 

Item Component 

 Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 

Item 9 ,814     

Item 6 ,772     

Item 8 ,652     

Item 31 ,648     

Item 2  ,860    

Item 1  ,759    

Item 3  ,725    

Item 5  ,696    

Item 25   ,817   

Item 23   ,612   

Item 26   ,570   

Item 18   ,535   

Item 15    ,834  

Item 21    ,695  

Item 20    ,687  

Item 7    ,858  

Item 10    ,764  

Item 29     ,807 

Item 28     ,787 

Item 12     ,798 

Item 13     ,704 

  

Considering the items that they comprise of, the five factors obtained after the rotated 

component matrix was created, were named as follows: 

Factor 1: Parent Relationship 

Factor 2: Motivation 

Factor 3: Control and Evaluation 

Factor 4: Time 

Factor 5: Resource Use  

There are different ways to identify the reliability of a scale. One of them is the Cronbach-

Alpha value, which is the internal consistency coefficient. The internal consistency coefficient shows 

the compatibility between the items that make up the scale. It is expected that the Cronbach-Alpha 

coefficient of a scale to be over 0.70 (De-Vellis, 2012). In addition, the values that are over 0.80 are 

accepted as highly reliable (Kalaycē, 2010). The Cronbach-Alpha value of the developed draft scale 

consisting of 38 items was calculated as 0.842. Also, the Cronbach-Alpha reliability coefficient of the 

final scale consisting of 21 items was calculated as 0.737 as a result of the analysis. When the 

reliability coefficients of sub-dimensions of the scale are examined, it can be seen that the sub-

dimensions of Parent Relationship (Ŭ=0.750), Motivation (Ŭ=0.793), Homework Check and 

Evaluation (Ŭ=0.710), Time (Ŭ=0,734), and Use of Reference Books (Ŭ=0,720) are reliable.  Lastly, 
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the factor construct of the developed scale was tested with CFA. Findings regarding CFA results are 

presented in Table 4.  

Table 4. CFA results of the scale  

 Good Fit Acceptable Fit Scale Value 

RMSEA 0,00<RMSEA<0,05 0,05<RMSEA<0,10 0,035 

SRMSR 0,00<SRMSR<0,05 0,05<SRMSR<0,10 0,044 

GFI 0,95<GFI<1,00 0,90<GFI<0,95 0,910 

AGFI 0,90<AGFI<1,00 0,85<AGFI<0,90 0,870 

NFI 0,95<NFI<1,00 0,90<NFI<0,95 0,960 

CFI 0,95<CFI<1,00 0,90<CFI<0,95 0,920 

RFI 0,90<RFI<1,00 0,85<RFI<0,90 0,880 

x
2
=231,710, df=235, x

2
/df=0,986, p=0,000 

 

When the data in Table 4 is examined, it can be seen that the chi-squared statistic was 

calculated as x
2
=231,710, P<0,01. RMSEA equals to 0.035, SRMSR equals to 0.044, GFI equals to 

0.910, AGFI equals to 0.870, NFI equals to 0.960, CFI equals to 0.920, and RFI equals to 0.880. When 

these values are examined, it can be seen that the fit indices show either a good fit or an acceptable fit. 

Therefore, it is possible to say that the five-factor scale construct is verified.  

RESULTS, DISCUSSION, AND RECOMMENDATI ONS 

This study aims to develop a valid and reliable scale that shows the secondary school 

mathematics teachersô evaluations of mathematics homework. A descriptive survey model was used 

due to the scale development study in the research. The study participants are all the 492 mathematics 

teachers in secondary schools within Elazēg and Malatya province. The scale form was applied in a 

meeting where all these mathematics teachers were together during the 2019-2020 academic year 

seminar semester. Six mathematics teachers could not attend the meeting, and the form was applied to 

492 mathematics teachers who were present. However, the answers in 20 mathematics teachersô forms 

were either lacking or incorrect; therefore, they were excluded from the study and the remaining data 

regarding 472 scaling forms were analyzed. This form data was split, EFA and CFA were done. 

First, an item pool consisting of 41 items was developed within the scale development 

process. Accordingly, the construct and extent validity of the scale was tested. After testing the 

validity of the construct and the extent, the application phase started. Validity calculations were done 

after the application, and the scale was finalized in accordance with the CFA. First, the factor analysis 

suitability of the scale was assessed in the data analysis process. In this regard, KMO and Bartlett Test 

that test the adequacy of the sampling were used. Varimax rotation method was used in the factor 

analysis process. While obtaining data in the study the EFA was conducted in three phases as 

evaluating the suitability of the data for factor analysis, evaluating the construct validity of the draft 

scale and evaluating the reliability of the draft scale. In addition, CFA was also carried out. First, the 

KMO coefficient and Bartlettôs Test values were calculated to find out whether the data are suitable 

for factor analysis. It was determined that the KMO value is enough for the draft scale. The data 

showed a significant difference according to the Bartlett Test results. KMO value has to be calculated 

higher than 0.50, and Bartlett Test has to result as significant to carry out factor analysis 

(Buyukozturk, 2007). Carrying out factor analysis is thought as suitable according to the results 

obtained.  

In factor analysis, firstly, the skewness and sharpness coefficients of the items, the item-total 

score correlations, the correlation matrix values of the items, and factor loadings were examined, and 

overlapping items that are loaded on more than one factor were removed from the scale. The varimax 

rotation method and principal components factor extraction method were used for this process. The 

total variance in the scale was identified to determine the construct validity of the scale. Kalaycē 

(2010) states that factor analysis can be carried out again by removing the items that have a variance 
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value below 0.50, from the analysis. On the other hand, Pallant (2001) states that the item correlation 

above 0.40 is strong and should not be removed from the analysis (Buyukozturk, 2007). For this 

reason, it was paid attention to the fact that the factor load values to be above 0.50 for each item to 

show one factor, and items that are below 0.50 were removed from the scale. Since the load values 

were multi-dimensional, they were examined through Rotated Component Matrix. In addition, by 

determining how much of the variance was explained by the item via the Communalities table, the 

items that were below 0.50 were removed from the scale. It was seen that the remaining twenty-one 

items, after the factor analysis, were grouped under five factors and the variance ratio explained by the 

factors are acceptable (Buyukozturk, 2007). After this process, to identify the components of the scale; 

identifying the number of factors, identifying factor variables, and naming the factors phases were 

carried out, respectively.   

Two criteria were used to determine the number of factors that can most effectively show the 

relationship between the items. The first one of these criteria is eigenvalue and evaluation of a line 

chart (Buyukozturk, 2007; Karagoz & Kosterelioglu, 2008). The factor point with high acceleration 

rapid declines in the data analysis chart gives the number of factors (Buyukozturk, 2007). When the 

factor chart of the scale was evaluated, it can be seen that there are accelerated declines between the 

first six factors and there are routine declines between the seventh and the subsequent factors. 

Therefore, it was decided the scale to have five factors since a horizontal course was identified in the 

sixth and the subsequent factors. In addition, one of the most frequently used criteria to determine 

factor variables the varimax rotation method was used. After the Rotated components matrix was 

created, considering the items that they consist of, the obtained five factors were named as ñParent 

Relationshipò, ñMotivationò, ñControl and Evaluationò, ñTimeò, and ñResource Useò. When the 

Cronbach Alpha reliability coefficient of the draft and final scales are evaluated, it can be seen that the 

reliability value is enough. In addition, the sub-dimensions of the final scale are also reliable.  Lastly, 

the factor construct of the developed scale was tested with CFA. It can be seen that fit indexes are 

either acceptable or show a good fit when the CFA value results are evaluated. Therefore, it can be 

said that the scale construct of five factors is confirmed. Only two scaling studies on the homework 

given in mathematics courses were found within the country when the literature was analyzed. In other 

words, a scale development study is needed in this field. These studies are ñMathematics Homework 

Behavior Scale: Reliability and Validity Scaleò (Ozcan & Erktin, 2014) and ñA Project Evaluation 

Score Development Study Related to Mathematics Courseò (Bal, 2012). Mathematics homework 

behavior scale is a scaling study aimed at students and parents. Mathematics course project evaluation 

score by Bal (2012) is developed for mathematics projects. The following recommendations were 

made within the framework of the findings obtained in the study, to the researchers who wish to study 

in this field in the future: 

1. Secondary school teachersô mathematics homework evaluations can be analyzed through 

different sample groups with the developed MHES.  

2. Homework evaluation scales can be developed for primary or secondary school 

mathematics teachers using the developed MHES. Thus, homework evaluations of these sample 

groups can be analyzed.  

3. Pre-service mathematics teachers' homework evaluations can be researched with the 

developed MHES.   

4. New homework evaluation scales for different subject matter teachers can be developed 

using the items in the developed MHES. Thus, homework evaluations of these sample groups can be 

analyzed.  

5. Using this scale, "Parent Relationship", "Motivation", "Control and Evaluation", "Time" 

and "Source Use" can be evaluated with the studies to be done on teachers. 
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Appendix 1. Final MHES Scale  

This scale study was prepared to contribute to mathematics education with your opinions. The 

results will not be shared by third parties and will be kept confidential. It is important for us that you 

answer the questions sincerely so that we can contribute to science. Thank you for your answers.  
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1. I give homework by taking into account when parents say, ñPlease give much homework.ò.       

2. I enable parents to pay attention to their children and understand a teacherôs position at 

school by giving much homework.   
     

3. I want the students to spend time with their families and be happy together by giving many 

homework.  
     

4. I have the parents to follow-up on the homework.       

5. I change the way I give homework based on each subject.       

6. I include different practices to make the homework appeal more to the students.       

7. I motivate the students to do homework.      

8. I provide reinforcements aimed at enhancing the studentsô homework performance and 

productivity. 
     

9. I solve the questions that the students have answered incorrectly on the board after I check 

the homework.  
     

10. I evaluate and mark students after each homework.       

11. I use the participation in the course activity section in the e-school website to mark 

homework.   
     

12. I evaluate homework by a graded score key.       

13. There is not enough time to check student homework.       

14. I have enough time to check the homework.       

15.       

16. Giving too much homework indeed limits the communication time between the parents and 

the children.  
     

17. I believe that homework limits the time that will be spent on social activities within the 

family.  
     

18. The course book is not enough to give homework.       

19. I think that it is beneficial to have students buy reference books to help them while doing 

homework.  
     

20. I usually give homeworks that require individual use of references.       

21. I let the student choose the reference for homework.       
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Instructional Explanations of Class Teachers and Primary School Mathematics 

Teachers about Division  
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Abstract 

This study is a qualitative research which was conducted in order to reveal the instructional 

explanations of class teachers and primary school mathematics teachers working in state schools about 

division. A semi-structured interview form with three open-ended questions about division, prepared 

for this purpose, was examined by the experts. The semi-structured interview form inluded three 

questions asking the teachers to solve the long division operations of 3385: 13 = ?, 1238: 12 =? and 

102102: 12 =? using the mathematical table of digits with a descriptive language as if they were telling 

the primary school students the solutions. While the first two questions were suitable with the 5
th
 grade 

learning outcomes, the third question was suitable with a high level learning outcome. The main 

purpose of asking the 3
rd
 question was to evaluate the instructional explanation of the teachers in a 

problem of different difficulty. The study group consisted of 34 teachers, 16 of whom were primary 

school mathematics teachers and 18 of whom were class teachers, working at central primary schools 

in a province located in Eastern Anatolia region of Turkey. The content analysis of the data showed 

that not all of the teachers could interpret the operation of division regarding the concept of digit 

accurately, and their division was result and reasoning oriented. However, it was found that few 

teachers made generalizations in a similar way. It was also seen that teachers who were at problem-

solving level according to Kinachôs (2002b) comprehension level framework could not make sense of 

the logic underlying the division. In addition, the reason why zero (0) was moved to the quotient and 

when the divisor sought in remaining number should be completed by the teachers could not be 

clarified because they did not know the logic of the division. 

Keywords: Mathematical Knowledge, Instructional Explanations, Operation of Division, Maths 

Teachers, Class Teachers 
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INTRODUCTION  

Changes in the field of science and technology require individuals to fulfill certain 

expectations. Some of these expectations are being able to generate information, to use the generated 

information functionally, to solve problems, to think critically, to have various communication skills, 

to empathize and to be beneficial. Accordingly, it is expected that the curriculum should take 

individual differences into account, help students gain some value and skills, elaborate learnings 

outcomes and explanations with a spiral approach at different subject-class levels and include intended 

learning outcomes rather than transferring information from the curriculum (MEB, 2018). 

Mathematical knowledge is divided into two categories, conceptual knowledge and 

operational knowledge, by mathematics educators. The basic point in conceptual knowledge is 

meaning. It depends on explanation and association of different information by individuals using their 

knowledge. Operational information consists mostly of transactional and memorized information. It is 

also based on rules, symbols, and operations used to answer mathematical questions. While there is no 

obligation to understand the logical reason in operational knowledge, the existence of conceptual 

information makes sense of operational knowledge. This meaning depends on how much it is 

supported with conceptual knowledge. Understanding is the level of associating prior knowledge with 

new and different knowledge. An associated understanding can increase memorial skills and make it 

easier to remember information. In this way, learning can be facilitated and an individualôs attitudes 

and beliefs can develop in a positive way (Olkun & Toluk U­ar, 2009). 

It was observed that although pre-service teachers know the rules and methods for 

mathematics teaching after completing undergraduate education, their conceptual knowledge and 

instructional explanations did not develop (Toluk U­ar, 2011). Mathematics teachers are expected to 

have a quality content knowledge, domain-specific pedagogical knowledge and knowledge of 

studentsô cognitive development (Shulman, 1986; Ball, 1990a; Carpenter, Fennema & Franke, 1996; 

Ma, 1999). The conceptual and operational knowledge level of a teacher has an indicative effect on 

students' misconceptions, prejudices and understanding. A good instructional explanation in this 

direction can keep students away from memorization and lead them to a process-based on structuring 

and interpretation rather than a rule and action-oriented memorization process. However, if the 

instructional explanations of a teacher remain at the operational knowledge level, it may influence the 

students negatively (Toluk U­ar, 2011).  

In recent years, investigating academic knowledge of the teacher has gained importance as it 

has been understood that the teacher's professional knowledge is important in learning-teaching 

process (Yesildere and Akkoc, 2010; B¿t¿n & Baki, 2019). Shulman (1986) sorted teacherôs 

knowledge into three parts as subject matter knowledge, general pedagogical knowledge and 

curriculum knowledge. While subject matter knowledge is what the teacher has learned theoretically, 

general pedagogical knowledge is based on the pedagogical part of the knowledge that deals with way 

of teaching a subject. Curriculum knowedge, on the other hand, is an educational plan pre-determined 

by the Ministry of National Education (2005) and includes the subject-related limitations depending 

on the childrenôs level of developmental and readiness. While the teacher's subject matter knowledge 

mainly has academic style, the basis of general pedagogical knowledge includes the knowledge the 

teacher should have in order to teach a subject. This knowledge involves all activities that the teacher 

conducts considering the teaching principles in order to interpret and present a subject appropriate for 

the studentsô level. For providing this, the teacher should know analogies, forms of presentation, 

examples and materials (Newsome, 1999). According to Fennema and Franke (1992), a mathematics 

teacher's subject matter knowledge helps him/her to establish a relationship between mathematical 

concepts and daily life practices. The teacher's general pedagogical knowledge skills are directly 

correlational with the subject matter knowledge. Uĸak (2005) defined subject matter knowledge as the 

teacher's basic knowledge of subject, concept and content. Pedagogical content knowledge provides 

teachers disciplined thinking skills as well as allowing them to reconstruct students' thoughts and 

actions using their own cognitive knowledge (Monte-Sano, 2011; Staley, 2004). It was stated that 
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there is a close relationship between subject matter knowledge and pedagogical content knowledge, 

and the teacher should have both to teach a subject (T¿rn¿kl¿, 2005; Eroĵlu & Tanēĸlē, 2015). 

Considering that the pre-service teachersô pedagogical content knowledge is related to their 

knowledge of mathematics teaching, it can be said that this knowledge reveals the teacher's content 

knowledge. Thus, teachersô instructional explanations reflect their conceptual knowledge (Toluk U­ar, 

2011). 

The presentation way of a subject is the most important step of mathematics teaching 

knowledge. The way of presentation should be appropriate to the studentsô cognitive levels, and 

subjects should be handled in parallel with their affective (interest, attitude, etc.) domains. Teachers 

ought to take the studentsô levels apart from their cognitive and affective characteristics into 

consideration while explaining a mathematical concept. In addition, using a clear and comprehensible 

language in instructional explanations may enable the course to be taught more efficiently 

(Charalambos, Hill & Ball, 2011).  

Division is the most difficult and complex operation to be taught and learnt in terms of 

semantic structures (Anghileri, 1989; Kouba, 1989) and conceptual understanding (Steffe, 1988). 

There are various reasons for regarding it as a complex operation such as considering it only as the 

opposite of multiplication (Kaasila, Pehkonen, & Hellinen, 2010), interpreting it only as equal sharing 

(Bryant, 1997) and its containing abstract meanings such as measurement, ratio, multiplicative 

comparison (Ambrose, Baek, & Carpenter, 2003). While obtaining conceptual knowledge during the 

operation of division, it is necessary to associate between the divisor and the division concepts as well 

as to share the whole equally (Bryant, 1997). Division has two different meanings as partitive division 

and measurement division (Fischbein, Deri, Nello, & Merino, 1985). While partitive division is used 

when the number of groups is known but the number of objects / individuals in each group is not 

known, the grouping (measurement) is applied when the number of individuals / objects in each group 

is unknown (Fischbein et al., 1985; as cited by Sitrava, ¥zel, Iĸēk, 2020). It is crucial for students to 

realize the association between the number of groups and the objects / individuals in the groups and to 

distinguish these concepts in terms of making sense of the operation of division. The childrenôs 

modelling the operation of division unconsciously during preschool period has led curiosity about 

whether the educators use it consciously. As a result of the studies conducted in this context, it was 

seen that the pre-service teachersô knowledge about division was operational, and they did not have 

the conceptual knowledge underlying the operation of division (Baki, 2013; Ball, 1990b; Tekin-

Sitrava, 2018). 

Silver (1986) stated that the most common problem faced by students regarding the operation 

of division was that they were not taught how to associate conceptual and operational knowledge. 

Incorrect instructional explanations may lead to incomplete or incorrect information for children. 

Furthermore, it is a known fact that students have difficulties in understanding because mathematics 

has an abstract structure (¢iltaĸ & Iĸēk, 2002). 

In this study, the understanding levels proposed by Kinach (2002b) were taken as a basis to 

examine the teachersô instructional explanations. In this framework, 5 levels of understanding which 

are content, concept, problem-solving, inquiry and epistemic were taken into consideration. At content 

level, the statements remain superficial while the individual tries to explain the existing rules and 

procedures with meaningless expressions. At concept level, the individual is competent in explaining 

the concepts, features and using different meanings. At epistemic level, the individual can provide 

logical expressions underlying his definitions. At problem-solving level, the individual is successful in 

deductive inference, mathematical modeling and analytical strategies such as generating results. 

Finally, at inquiry level, the individual is capable of posing a different problem or creating new 

knowledge. 
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The purpose of the study 

The aim of the study was to examine the current instructional explanations of the class 

teachers and primary school mathematics teachers regarding the operation of division. This study was 

carried out to reveal the instructional explanations of primary school mathematics and class teachers 

through instructional theory and approaches, the studentsô level of understanding the rationale behind 

the operation of division and division itself. 

The findings of the study included the importance of revising and reorganizing the current 

mathematics curriculum of the Ministry of National Education, the activities about this subject and the 

courses such as mathematics teaching, mathematics curriculum, field education and practice-oriented 

teaching practices taught in education faculties. 

METHOD  

Research Design 

In this study, the instructional explanations of the class and mathematics teachers regarding 

the operation of division were examined thoroughly, and a qualitative research approach was 

employed. Creswell (1998) stated that the qualitative research approach involves questioning and 

interpreting social life and individual problems through unique methods. According to Yēldērēm and 

ķimĸek (2011), the qualitative research approach provides an in-depth and detailed analysis of the 

sample. In addition, case study was taken as the basis for the research. Case study allows the 

researcher to focus on a single phenomenon, person, community or institution and tries to reveal 

certain interactions of important dimensions (Berg and Lune, 2019). McMillian and Schumacher 

(2010) expressed that a case study is used to examine a situation, event or relationship between states 

and process with a limited number of samples. According to ¢epni (2012), the most important feature 

distinguishing case study from other research methods is that it is the most common method employed 

to understand the various issues of education with questions of what, how and why. Within the scope 

of this research, it was aimed to examine the teachersô instructional explanations regarding the 

operation of division more elaborately thanks to the limited number of teachers. 

Participants 

The sample consisted of 16 primary school mathematics and 18 class teachers working at a 

provincial-central school in the Eastern Anatolia Region of Turkey. The study group included class 

teachers and primary school mathematics teachers to provide the diversity of the data, the chance to 

obtain rich data and examination of various instructional explanations available. Descriptive analysis 

was conducted, and the primary school mathematics teachers (MN) and class teachers (CN) were 

given codes (N being the element of natural numbers) for ensuring confidentiality. The codes of class 

teachers were C3, C4, C5, C6, C7, C8, C9, C10, C11, C12, C16, C20, C21, C22, C23, C28, C29, C32; 

primary school mathematics teachersô codes were M1, M2, M13, M14, M15, M17, M18, M19, M24, 

M25, M26, M27, M30, M31, M33, M34. 

Data Collection Tool     

A semi-structured interview form was used as the data collection tool. The form includes 3 

open-ended questions. Three academic staffs were asked to express their opinions on these questions. 

Furthermore, the interview form was directed to 5 different teachers excluded in the study group. In 

the semi-structured interview form, the teachers were expected to solve the long division operations of 

ñ3385: 13 = ?, 1238: 12 =? and 102102: 12 =?ò using the digit table in a descriptive language as if 

they were telling the solutions to primary school students. 
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Data Analysis 

Descriptive analysis was used for analyzing the data obtained. Yēldērēm and ķimĸek (2011) 

stated that descriptive analysis is conducted by arranging the data according to the categories and 

codes determined by the researcher. The data analysis was grounded on the levels of understanding 

proposed by Kinach (2002b). The teachersô instructional explanations were coded through the content 

analysis. For ensuring validity of the study, the data were re-coded by a different expert and compared 

with the previous codes. The different codes emerging were rearranged at a common point by getting 

the expertsô and researchersô opinions. Within the scope of the research, instructional explanations and 

results of division given by teachers were evaluated under the categories of unanswered, incorrect and 

correct by the researchers and experts. The instructional explanations of the teachers responding the 

interview form were interpreted via content analysis and impact of content knowledge on instructional 

explanations was examined. Firstly, it was questioned whether the teachersô answers for the operation 

of division were correct or not. Then, it was searched whether they benefitted from appropriate 

instructional explanations using the digit system of the operation of division. In order to support the 

findings, some of the teachersô answers were quoted exactly. 

Teachers were expected to make a similar explanation to the explanations given below by 

using the digit values fro the numbers of division. 

Model 1: Divide 3385 to 13 in a descriptive language as if you were telling the solution to the 

primary school students. 

¶ Firstly, how many thousands are formed when it is divided into groups of 13, each of 

which is 3 thousand? 

¶ Zero thousand. Then zero is written to the thousands digit in the quotient. 

¶ For the hundreds digit, we have 30 hundreds. There becomes 33 hundreds with the 3 

hundreds in the hundreds digit of the dividend. How many hundreds appear for each group 

when 33 hundreds are divided into groups of 13? 

¶ There appear 2 hundreds. We write 2 in the hundreds digit in the division. Seven hundreds 

are left. Now we can move on to the tens digit for the dividend. There are 70 tens in the 

seven hundreds. By adding 8 tens of the dividend number the result becomes 78 tens. 

¶ When we divide 78 tens into groups of 13, how many tens are formed? 

¶ The answer is 6 tens. Then we write six on the digit of tens in the quotient. Tens are 

completely finished. 

¶ How many ones are formed when we divide 5 ones of the divident into groups of 13? 

¶ 0 (zero) ones is left. We write 0 in the ones digit of the quotient. Thus, the result of the long 

division is found as 260. 

Model 2: Divide 1238 to 12 in a descriptive language as if you were telling the solution to the 

primary school students. 

¶ When we divide 1 thousand into groups of 12, how many thousands are obtained? 

¶ Zero thousand. Therefore, 0 is written to the thousands digits in the quotient. 
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¶ Let's move on to the hundreds digit. 1 thousand is 10 hundreds. It becomes 12 hundreds 

with 2 hundreds in the hundreds digit. When we divide 12 hundreds into groups of 12, how 

many hundreds will appear? 

¶ There will be 1 hundred. 1 is written to the hundreds digit in the quotient. No hundreds are 

left. 

¶ We can move to tens digit of the dividend. How many tens are formed when we divide 3 

tens into groups of 12? 

¶ 0 tens are formed. We write 0 on the tens digit of the quotient. 

¶ Now we can move on to ones digit. 3 tens are 30 ones. A total of 38 ones are obtained with 

8 units in the ones digit of the dividend. When we divide the 38 ones into 12 groups, how 

many ones are formed? 

¶ The answer is 3 ones. We write 3 on the ones digit of the number in the quotient. Thus, we 

find the result of the long division as 103. 

Model 3: Divide 102102 to 12 in a descriptive language as if you were telling the solution to 

the primary school students. 

¶ When we divide 1 hundred thousand into groups of 12, how many groups of hundred 

thousands are formed? 

¶ 0 group is formed. Then, we write 0 on the hundred thousands digit in the quotient. 

¶ One hundred thousands is 10 ten thousands. There are none on ten thousands digit of the 

dividend. When we divide 10 ten thousands into groups of 12, how many groups of ten 

thousands are formed? 

¶ 0 group is formed. Then, we write 0 on the ten thousands digit of the quotient. 

¶ As we have finished ten thousands digit, we can move on to thousands digit. 10 ten 

thousands are 100 thousands. 102 thousands are obtained with 2 thousands in the digit. 

How many thousands are formed when we divide 102 thousands into groups of 12? 

¶ 8 thousands are formed. We write 8 to the thousands digit of the quotient. Six thousands 

are left. 

¶ Six thousands are 60 hundreds. Sixty-one hundreds are obtained with one hundred in the 

digit. How many hundreds of 12 are there in 61 hundreds? 

¶ There are five hundreds. We write 5 on the hundreds digit of the quotient. Only one 

hundred is left. 

¶ 1 hundred is 10 tens. There is 0 in the tens digit of the dividend. There are no numbers to 

add to 10 tens. How many tens are formed when we divide 10 tens into groups of 12? 

¶ Zero tens. We write 0 on the tens digit of the quotient. Then, we can move on to the ones 

digit. 

¶ 10 tens are 100 ones. 102 units are formed with 2 ones in the ones digit. How many ones 

are formed when we divide 102 ones into groups of 12? 
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¶ 8 units. We write 8 on the ones digit of the quotient and finish the long division. So we find 

the quotient as 8508 and the remainder as 6. 

FINDINGS 

In this section, teachersô answers to three different questions of division were classified as 

unanswered, incorrect and correct, and their explanations about the operation of division were 

examined according to the levels of understanding proposed by Kinach (2002b). 

Table 1. Analysis of the answers given to the first question of division. 

Code Unanswered Incorrect 

Answer 

Correct Answer f 

*Non-operational instructional 

explanation 

C9, C10, 

C12 

  3 

*Lack of knowledge  C32  1 

*Operational error  C16, M18  2 

*Generalization-attributing a 

different meaning 

  M2, C6, C7, M15, M19, C22, M25, M30, 

M34 

9 

*Way of crosschecking   C8, C28 2 

*Higher-order knowledge   M13, M26 2 

*Inadequate instructional 

explanation 

  M1, C3, C4, C5, C11, M14, M17, C21, C20, 

C23, M24, M27, C29, M31, M33 

15 

 

When table 1 was examined, it was seen that 28 of 34 teachers merely found the correct result 

of the first question since their instructional explanations were inadequate, they attributed different 

meaning through generalization, they solved through higher-order process or crosschecking. In 

addition, it was understood that 3 teachersô answers were incorrect because of operational errors and 

lack of knowledge, and 3 teachers skipped this question without any explanations or left it 

unanswered. 

There were no teachers at the epistemic, inquiry or concept levels, but there were teachers at 

content and problem-solving levels according to Kinachôs (2002b) levels of understanding. Teachers 

at content level tried to explain the operation of division through meaningless expressions apart from 

being superficial in terms of procedures and rules. On the other hand, it was found that the teachers at 

problem-solving level used special problem-solving techniques such as deductive thinking and 

crosschecking, and analytical strategies in the form of mathematical modeling such as double arrow 

sign. Additionally, it was understood that no instructional explanations within reflected logical 

explanation and rationale underlying operation of division within the scope of the research. 

The instructional explanations of the teachers making some inferences and generalizations 

without mentioning the causality of the concepts underlying operation of division are given below. It 

can be said that these teachers were at problem-solving level according to the levels of understanding 

proposed by Kinach (2002b). 

The instructional explanations given below were inadequate and illustrated the 

teachersô correct answers as a result of their different rules or generalizations.            

 

Figure 1. M2ôs operation of division. 
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M2: By starting from the left of the dividend, we write the multiples of 13 to form a pattern to 

see how many times it is in it. Thatôs how we do it. As it is the last remainder, we add zero to the 

quotient. 

C6: The largest digit of the number 3385 is 3 in thousands digit and it is said that there will be 

3 thousands, specifying that the figure, first to start from 1000s. Since there are no 13 in 3, we look at 

the figure to the right of the thousands of digits. We ask whether there is 13 in 33 and write 2 to the 

quotient and multiply. We write 26 under the multiplication result ï 33, and the remainder becomes 7. 

We say the next digit is the tens. We got 8, so we have got 78, now we're gonna find how many 13 

there are in 78. When we find 6 with rhythmic counting, we write it to the quotient and multiply. Then 

we find 0 by subtracting 78 from 78. There is no 13 in 0, and the last remaining digit is 5. 13 is not in 

5 again. As a result, we add zero to the quotient since we cannot find the number that divides twice 

and finish the division.                

 

Figure 2. M15ôs operation of division. 

M15: When dividing 3385 into 13, we first look at how many 13 are in 33 because the divisor 

includes 2 digits. When we count 13 each, we see that there are two 13 in 33. Then, we multiply 2 by 

13 and write the result - 26 below 33. We subtract 26 from 33. Then we take 8 down from the top next 

to the remaining 7 and obtain 78. We find how many 13 there are in 78. Again, we count 13 each and 

find that there are six 13. We write 6 to the quotient. We multiply 6 by 13 and write it under 78. We 

find 78-78 = 0. We take 5 down and see if there is 13 in it.  Since there is no 13 in it, we write zero to 

the quotient. The remainder is 5, and quotient is 260. We look at whether there are 13 for each 

number we take down, but if you don't have a divisor in it, we shouldnôt forget to add zero to the 

quotient.  

 

Figure 3. M19ôs operation of division. 

M19: During operation of division, firstly, it is checked whether there is a divisor in the first 

digit on left side of the dividend. If there is none, then the next digit on its right is taken and re-

examined. If it includes divisor, number of divisors in it is written to the quotient. How many 13 are 

there in 33; that is, how many groups are there if we write 33 in 13 groups? The number is written to 

the quotient. Then the number written to the quotient is multiplied by divisor, and written to the left of 

dividend. Subtraction is done by ignoring the right side. Then, the unoperated numbers in the dividend 

are taken down, and the result is achieved by redoing the operational steps in the same way. If zero is 

the result of subtraction and if the number taken down is less than the divisor, a zero is added to the 

right of the quotient for each digit in the remainder.   
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Figure 4. C21ôs operation of division. 

C21: Firstly, operation of division is a process of sharing out. It is the short way of 

substraction. If we distribute from a bigger part to several people at a time, it becomes less. It is 

necessary to know rhythmic counting and multiplication tables well to be able to divide. The division 

is always started from the largest digits. Since there is no 13 in 3, 13 is searched in 33 because the 

number 3 is less than 13, so the next digit is added. After operation of substraction, the remaining 

numbers are taken down one by one and division continues. Since there is no 13 in the last number 

taken down, the remainder is smaller than the divisor. Thus, division cannot be continued, and 

division is finished by writing 0 to the quotient.         

 

Figure 5. M34ôs operation of division. 

M34: We start division from the leftmost digit. If the leftmost value is not divided by divisor, 

the division is performed by passing to the digit on the right.  In the first operation, there is no 13 in 3, 

so we move 1 digit to the right and ask how many 13 there are in 33. Once we find it, we multiply it by 

the divisor and write it under the dividend and subtract them. The other numbers of the dividend are 

taken down. This is continued. Even if the remainder is 0, we take it down because there are 

unoperated numbers left in the dividend. Since there is no 13 in 5, we add a zero to the quotient as if it 

had digit value. 

In the first question, two teachers found incorrect results because of the operational error. The 

following instructional description is an example. 

C16: Unlike other operations, in division we start from the left. We see that the leftmost 

number is 3, and we ask if there is 13 in 3? No. We ask for 33 now. Is there 13 in 33? Yes. Having 

written 2 to quotient, we multiply 2 by 13. It is 26. 33-26 = 7. So we solved it accurately because the 

remainder can never be equal to or greater than the divisor. Now, 8 is taken down. Whatôs our new 

number? It is 78. There are also five 13 in 78. 13 times 5= 65. We write it under 78 and substract it. 

The result is eight. 

The following instructional explanations were considered unanswered and inadequate. 

C9: I bring an apple to the class and ask ñwhat would we do if we had 4 apples and wanted to 

share this with your friends?ò. That's how I start the lesson. Normally, we would share one by one, but 

knowing division makes it easier. I show how to divide an apple into 4. I give a few more examples 
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and open the relevant videos from the EBA (Education Information Network) or schoolistic so that 

they can see and perceive them visually. I help them understand and concretize case studies in the 

classroom. 

C12: Initially, I start operation of division by dividing 2-digit numbers with some objects. 

Students realize that sharing is a division. Then I explain operation of division. I explain them that 

division should be started from the largest digit value. I ask if there is 13 in 3. After receiving the 

answer ñnoò, I ask how many 13 there are in 33? and get their answer. After the answer is received, 

the number in quotient is multiplied by 13 and subtraction is conducted. If there is no 13 in remainder, 

the other number is taken down. After finding the number of 13 in the number, the same operations are 

reimplemented. Operation goes like this until the remainder becomes less than the divisor. The 

students are told that the remainder has to be smaller than the divisor to finish the division. If not, the 

operation should be repeated. 

The instructional explanation below was considered as incorrect due to the teacher's lack of 

knowledge.  

 

Figure 6. C32ôs operation of division. 

C32: Is there 13 in 3? No. As you can see, there is no 13 in 3 because 3 is smaller than 13. 

We're checking if there's 13 in 33 because there's not in 3. There exists in 33 because it is greater than 

13. In order to find out how many 13 there are in 33, we do operations of 1 times 13= 13; 2 times 13= 

26; 3 times 13 = 39. Since 39 is greater than 33, we understand that there are two 13 in 33. 2 times 

13= 26. 33-26= 7. Now we're taking 8 down. There are six 13 in 78. 6 times 13= 78. 78-78= 0. We're 

taking five down. We cannot continue divison as 5 is smaller than 13. This is a long division 

operation. 

The following instructional explanation was regarded inadequate, and it included control 

through crosschecking. 

 

Figure 7. C28ôs operation of division. 
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C28: We ask if there is 13 in 3, which is the first digit of the division?. Then we look for 13 in 

33. We try to find a number close to 33 by multiplying numbers by the divisor 13. We find the number 

2. Then the number 13 is multiplied with 2, and 26 is written under 33. It is subtracted. The remainder 

is 7. Then the next numbers are taken down from left to right. Firstly 8 is taken down. We obtain 78 

with the number 8 next to 7. In 78, the number of 13 is searched. We ask by which number we multiply 

13 to find 78 or around 78?  We find the number 6 by trial. 6 times 13= 78. 78-78 = 0. The next 

number to be taken down is 5. Is there 13 in 5? When the answer ñnoò is received, ñnoò is replaced 

with 0, multiplied and subtracted. After finishing the division, the divisor and quotient are multiplied 

to crosscheck. 

The instructional explanation below was insufficient and contained higher-order knowledge.         

 

Figure 8. M13ôs operation of division. 

M13: We determine whether or not the divided number is in the divisor. We divide the 

numbers that can be divided by using the divisor. If the number in the last digit of the divisor does not 

include as many as the number of divisors, we add a zero to the quotient, and we add a zero to the 

rightmost of the number. Then, we finish the operation. 

The following instructional explanations were inadequate. 

 
Figure 9. M30ôs operation of division. 

M30: Division is a process of repetitive subtraction. When dividing large numbers, a method 

other than this is required. Repeated division is performed starting from the last digit. 
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Figure 10. C3ôs operation of division. 

C3: Dear children, now weôll solve an example of long division of a 4-digit number to a 2-

digit number. When dividing, let's remember that there are dividend, divisor, quotient and remainders. 

We start division with the digit with the largest digit value in the dividend. The most important thing to 

consider in operation of division is that we should know multiplication well and take the numbers 

downwards correctly.     

 

Figure 11. M14ôs operation of division. 

M14: Since 3 is a number smaller than 13, there cannot be 13 in 3. There are two 13 in 33. 13 

times 2= 26, 33-26 = 7. Since there is no 13 in 7, we take 8 down. There are six 13 in 78. 13 times 6= 

78. We'll take 5 down. Since there is no number next to 5, 5 is the remainder. 5 is alone because it's 

less than 13. Since we have taken 5 down, we add 0 to the quotient. 

Table 2. Analysis of the answers given to the second question of division. 

Code Unanswered Incorrect 

Answer 

Correct Answer f 

*Instructional without 

explanation 

C9, C10, 

M17 

  3 

*Operational error  M26, C23  2 

*Generalization-attributing a 

different meaning 

  M2, C6, C7, M15, M19, C21, C22, M25, 

M30, M34 

10 

*Way of crosschecking   C8, C28 2 

*Insufficient instructional 

explanation 

  M1, C3, C4, C5, C11, C12, M13, M14, C16, 

M18, C20, M24, M27, C29, M31, C32, M33 

17 

 

In table 2, the instructional explanations of none of the 28 teachers who found the correct 

result of the second operation of division could not be at different levels of understanding except for 

the content and problem-solving levels. The teachersô instructional explanations were at the level of 

rules - procedures and were completely superficial. Some instructional explanations consisted of 

meaningless expressions and generalizations. In addition, 10 of these teachers provided explanation at 

the level of inference in the form of mathematical modeling such as taking two digits down at the 
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same time and the double arrow. According to Kinachôs (2002b) levels of understanding, there werenôt 

any teachers making explanations at concept, epistemic and inquiry levels. 

(M26) Teacher 26 misinterpreted the question due to misperception.   

 

Figure 12. M26ôs operation of division. 

M26: There is one 12 in 12. The remainder is 0. 8 is taken down. Since there is no 12 in 8, 0 is 

written to the quotient. Then, 3 is taken down. There are six 12 in 83, it is written to quotient and 

substraction is implemented. The remainder is 11. 8 is taken down. 12 is looked for in 118. It is 9 

times. The operation goes like this. The remainder is 10.     

 

Figure 13. M17ôs operation of division. 

M17: Since we can't look for 12 pens in a pen, we use the number on the next digit. There is 

one 12 pens in 12 pens. There are 12 pens in total. The division is continued through this. 

Teacher 17ôs operation of division was regarded in the category of unanswered. In addition, 

the following instructional explanations were found to be inadequate in the form of rules with various 

generalizations. 

C6: It should be started with the largest digit value - thousands digit. In thousands digit, there 

is the number 1. Then, we emphasize that there is one thousand. Thereôs no 12 in 1. There's one 12 in 

12. Write 1 to the quotient, subtract the result from the dividend and find 0. There's no 12 in 0. 3 goes 

down. Since there is no 12 in 3, zero is written in the quotient, then 8 is taken down. There are three 

12 in 38. 38-36= 02 so it is said that the quotient is 103.  

 

Figure 14. M15ôs operation of division. 
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M15: There is one 12 in 12. Therefore, we write 1 in he quotient. Multiplication of 1 by 12 is 

12. It is substracted by writing below the dividend. It is 00. When we take the number 3 down and 

obtain 03, we write 0 to the quotient as there is no 12 in it. We take the number 8 down. Now our 

number is 38. There are three 12 in 38. 3 is written to the quotient. 3 times 12= 36. It is written under 

38 and subtracted, the remainder is 2, quotient is 103.    

 

Figure 15. C21ôs operation of division. 

C21: There are some simple rules we need to learn about division. For example, we start the 

division from the largest digit. While we continue, if we take down two numbers at the same time after 

subtraction, we need to write 0 to the quotient. That is, there is no 12 in 0. We take 3 down. There's no 

12 in 3. We take down the second number - 8. Since we take down two numbers at the same time, we 

add 0 to the quotient.    

 

Figure 16. M25ôs operation of division. 

M25: If 2 consecutive digits are taken down, we should write 0 to the quotient and continue. 

M2, C6, C7, M15, M19, C21, C22, M25, M30 and M34 expressed the second operation of 

division with a similar instructional explanation and a memorization-based generalization. This may 

be the result of teachersô general educational background. We explored that the digit system and logic 

to be explained were replaced by rote learning and fabricated information. Moreover, 2 teachers stated 

that the operation of division should be controlled by crosschecking. Although the teachers found the 

correct result, the following excerpts show that none of the teachers could make necessary and 

sufficient instructional explanation. 

C8: I would like to emphasize that it is difficult to separate the number of 1238 into groups of 

12 to find out how many groups there would be in total, and to explain that division makes it easy. It is 

asked how many 12 there are in 1. After receiving the answer, it is asked how many 12 there are in 12. 

With rhythmic counting, it is found as 1. The operation is continued with the number 3 that is in the 

tens digit. Since there are zero 12 in 3, it is said that zero should be added to the quotient. Then, 8 is 

taken down. It is said that there are three 12 in 38. The remainder is 2. If it is asked why we donôt add 

0 although there is no 12 in 1, it can be stated that the first digit cannot be 0. Crosschecking is 

implemented.   
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Figure 17. M1ôs operation of division. 

M1: The operation starts from the largest digit value. Letôs look at the thousands digit. Is 

there 12 in 1? No. Let's look again by taking the next digit. Is there 12 in 12? Yeah, there is one. We 

write it to the quotient. There is no remainder. Let's go on. Is there 12 in 3? No. There's 0. 0 is written 

to the quotient. Now let's check with the number next to 3. Is there 12 in 38? Yes, because 38 is greater 

than 12. Let's count rhythmically: 12, 24, 36, 48. Then, we write 3 to the quotient. 3 times 12= 36. We 

had 38. We have 2 as the remainder.       

 

Figure 18. C3ôs operation of division. 

C3: We will divide the number 1238 by the number 12. We start our division from the 

thousands digit. 1 is not divided by the number 12. That's why we take the thousands and hundreds 

digit together. There are 1 in the thousands digit and 2 in the hundreds digit. It is divided by 12. Then 

we look at tens and ones digit. We divide the number 38 by the number 12. We check the multiples of 

12 and find 36. When we subtract 36 from 38, a long division is finished. 

C11: Is there 12 in 1? Children say no. Then let's ask, is there 12 in 12? There is 1. 1 is 

written to the quotient. Then, 3 goes down. Is there 12 in 3? No. There is 0. Zero is written to the 

quotient. Then 8 goes down. It is asked, is there 12 in the number 38?. There are 3 times. 3 is written 

to the quotient, it is multiplied by the divisor and written under the dividend. The remainder is found 

via subtraction. As it is smaller than the divisor, it remains so.    

 

Figure 19. M14ôs operation of division. 

M14: Since the number 12 has 2 digits, it is divided by at least 2 digits. As the number 12 is 

equal to 12, there is 1 time. Since our operation continues, we take 3 down. Since there is no 12 in 3, 
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we also take 8 down. Now we look for 12 out of 38. There are three 12 in 38. When we multiply 12 by 

3, it becomes 36. Having written the numbers below and below, we make subtraction. It remains 2. 

Since there is no 12 in 2, we finish the long division. 2 is our remainder.      

 

Figure 20. M19ôs operation of division. 

M19: When we take down one of the numbers above that are not operated during division, we 

take one more digit down if we do not have any divisors in the number we obtained. While doing this, 

we write 0 to the right of the quotient. The operation of division goes on till no number that is not 

operated in the dividend is left.              

 

Figure 21. M33ôs operation of division. 

M33: There is no 12 in 1. There is one 12 in 12. 1 times 12= 12. 12-12= 0. 3 is taken down. 

There is no 12 in 3. 8 is taken down. Since 2 numbers are taken down at the same time, 0 is written to 

the quotient. There are three 12 in 38. 3 x 12= 36, the remainder is 2. 

Table 3. Analysis of the answers given to the third question of division. 

Code Unanswered Incorrect 

answer 

Correct Answer f 

 

*Non-operational instructional 

explanation  

C4, C5, C6, C7, C9, C10, 

C11, C12, M19, C20, C21,  

C23 

  12 

*Lack of knowledge  C3  1 

*Operational error  M33  1 

*Generalization-attributing a 

different meaning 

  M2, M15, C22, M25, M34 5 

*Way of crosschecking   C8 1 

*Higher-order knowledge   M13 1 

*Insufficient Instructional 

Explanation 

  M1, M14, C16, M17, M18, M24, 

M26, M27, C28, C29, M31, C32,        

M30 

13 

 

In order to analyze the teachersô instructional explanations better, the analysis of the third 

question prepared by increasing the number of digits by 2 was shown in table 3. 

(M33) S/He answered the third operation of division incorrectly due to an operational error.  
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Figure 22. M33ôs operation of division. 

M33: There is no 12 in 1. There is no 12 in 10. There are eight 12 in 102. 12 times 8= 96. If it 

is subtracted from 102, it remains 6. 1 is taken down. There are five 12 in 61. 5 times 12= 60. If we 

subtract it from 61, it remains 1. 1 is taken down. There is no 12 in 11. Since 2 numbers are taken 

down, 0 is added to the quotient. There are nine 12 in 110. 9 times 12= 108. It remains 2. 2 is taken 

down. There is one 12 in 22. 22-12= 10. 

Clasroom Teacher 3 answered the question incorrectly due to lack of knowledge. 

C3: We will divide a 6-digit number by a 2-digit number. In 102102, we will look for 12 digit 

by digit. First weôll check the hundred thousands digit, ten thousands digit and thousands digit. It is 

not divided as there is 1 in hundred thousands digit. The number is 10 because there is 0 in the 

hundreds digit. 10 is not exactly divided by 12. That's why we get 2 in the thousands digit. Our number 

is 102. There are eight 12 in 102. We write 8 to the quotient and 6 to the remainder. We add 1 on the 

hundreds digit because 6 is not divided by 12. Our number is 61. We divide 61 by 12. We add 5 next to 

8 to the quotient, and write 1 to the remainder. Since 1 cannot be divided by 12, we add the number 0 

next to 1. We get the number 10. Since the number 10 cannot be divided by 12, we add 2 to the ones 

digit and divide 102 by 12. The quotient is 858, and the remainder is 6. 

Instructional explanations given below are examples of the teachersô insufficient explanations 

consisting of stereotypical expressions without revealing the meaning of division. 

 

Figure 23. M14ôs operation of division. 

M14: We use 3-digit numbers because 1-digit and 2-digit numbers cannot divide 12. There 

are eight 12 in 102. We continue our operations until we get a single digit by multiplying. Just like our 

other examples, we do operation of long division in this way.     



International Journal of Progressive Education, Volume 17 Number 2, 2021  

É 2021 INASED 

46 

 

Figure 24. C32ôs operation of division. 

C32: There is no 12 in 1. We look for 12 out of 10. As there is none, I check whether there is 

12 in 102 or not. There are eight 12 in 102. 8 times 12 is 96. The remainder is 6 as a result of 

subtraction. Since there is no 12 in 6, we take 1 down. There are five 12 in 60. The remainder is 1. 

When we take 0 down, there is no 12 in 10. We write 0 to the right of the quotient. We take 2 down, 

there are eight 12 in 102. 8 times 12= 96. The remainder is 6 as a result of the subtraction.     

 

Figure 25. M30ôs operation of division. 

M30: Because 1 digit has been taken down. 

 

Figure 26. C28ôs operation of division. 

C28: There is no 12 in 1. There is no 12 in 10. Then, we look for 12 in 102. By trial, we find 

the nearest number. There are 8 times. We subtract 96 from 102. The remainder is 6. We take 1 down. 

There are five 12 in 61. The remainder is 1. We take 0 down. It becomes 10 when it goes down. Since 

there is no 12 in 10, we add 0 to the quotient. We multiply again, and the remainder is 10. There are 

eight 12 in 102. Subtracting 96 from 102, we get 6. 

The following instructional explanations can be given as an example of the instructional 

explanations at the problem-solving level proposed by Kinach (2002b).   
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Figure 27. M15ôs operation of division. 

M15: Since there is no 12 in 10, we include 1 more digit and look for 12 in 102. Since it is 8 

times, 8 is written to the quotient. Then, we multiply, write under 102 and subtract it. There is no 12 in 

the remainder 6. When we take 1 down, we look for 12 in 61. There are five 12 in 61. 5 times 12= 60. 

We subtract it from 61 and obtain 1. There is no 12 in 1. Therefore, we take 0 down. Since there is no 

12 in 10, one 0 is added to the quotient. Now, we take down the last two digits and look for times of 12 

in 102. Since it is 8 times, 8 is written to the quotient. 12 times 8= 96, and 6 is the remainder. Since 6 

is smaller than the divisor, division is finished here.  

 

Figure 28. M34ôs operation of division. 

M34: Is there 12 in 1? No, there isnôt. Is there 12 in 10? No. If 1 digit is increased, there are 

eight 12 in 102. There is no 12 in the remainder 6. We take 1 down, there are five 12 in 61. Then we 

take 0 down. There is no 12 in 10. In this case, we take 1 more digit down. We add zero to the 

quotient; we seem to give it credit to pass to the next digit. There are eight 12 in 102. Since all the 

digits of the division have been used, the process ends and the remainder is found as 6. 

The following instructional explanations were insufficient and evaluated in the category of 

unanswered.         

 

Figure 29. C23ôs operation of division. 

C23: Likewise, subctraction is said to be a short way of division. 
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C20: I can't solve a 6-digit number in a descriptive language. The solution is similar to the 

solutions of the questions above.  

 

Figure 30. M19ôs operation of division. 

M19: While dividing, the number we operate and the quotient, the digits of the number we 

multiply are written starting from the rightmost of the dividend, and it is subtracted. Then, the solution 

continues. 

On the other hand, 12 teachers (C4, C5, C6, C7, C9, C10, C11, C12, M19, C20, C21, C23) did 

not answer the last question stating that it wasnôt included in the learning outcomes of the curriculum. 

 C4: There is no such a learning outcome. 

One of the things to be done to reveal the mathematical meaning underlying the operation of 

division is to separate the numbers according to the digit values and carry out the operation step by 

step. Here, teachers are expected to use the concept of digit. In the study, the teachers carried out the 

operations of division without using the digit table and revealing the mathematical meaning for the 

operation of division. 

CONCLUSION AND DISCUSSION 

In this study conducted at central primary schools, it was found that a total of 34 teachers had 

operational knowledge about operation of division, but it was superficial. In addition, it can be claimed 

that they did not have sufficient knowledge of instructional explanation and, in this direction, that they 

lacked conceptual knowledge as well. This result complies with Kinachôs (2002) result that 

instructional explanations of the preservice mathematics teachers regarding operations of addition and 

subtraction in integers was at the level of procedural knowledge and their insufficient conceptual 

knowledge affected their instructional explanations (Toluk U­ar, 2009; Hacēºmeroĵlu, 2013; Sitrava, 

¥zel, Iĸēk, 2020; Gºkkurt, ķahin, Soylu, 2012). On the other hand, it was in line with Bakiôs (2013) 

result that pre-service teachers had low success and insufficient conceptual knowledge about operation 

of division. In addition, the study was similar to the superficial operational knowledge of Iĸēksal and 

¢akēroĵlu (2005). 

The findings showed that giving the rules was sufficient for instructional explanation, and that 

teachhers did not explain the reason appropriately (Oral, 2020), they resorted to formal tricks and 

some generalizations which they made in their own way (Albayrak, ķimĸek 2017; Hacēºmeroĵlu, 

2013). These findings were in parallel with Toluk U­arôs (2011) study about instructional explanations 

conducted with pre-service teachers. Moreover, in this study, it was observed that mathematics and 

class teachers did not mention about different meanings of the concept of division, and they tried to 

explain division with a rule and operation focus. As a result, it was understood that the teachers 

limited their teaching approaches. In this sense, it was in parallel with B¿t¿n and Bakiôs (2009) study 

titled the structure of primary school mathematics teachers' field education knowledge about the 

concept of division. 


