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Abstract

This study was conducted to investigate the problematic behaviors of preschool students studying in
public and privateschools 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 reémndBejzavior

Scale was used. Pearson Correlation Analysis was used to analyze the data obtained for behavioral
problems and social skills, univariateest for the significance of the difference between the scale

scores of the groups by omeay analysisof variance, and the result was a significant negative
relationship between problem behaviors and social skills. Significant differences were observed
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INTRODUCT ION

The selfacceptance of an individual in society depends on the healthy communication they
establish. Social skills are tligidge 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
soci al devel opment ( ¢ ulbq).Full socid de@ppmerd keaanconsc0s0 6 : 15
adult. For conscious adulthood, preschool education, socialization, help, and communication skills
throughout the Iife of the individual wi || be cz¢
the family is supported in theslsool, and if this harmony is not achieved, there may be difficulties in
internalizing appropriate behaviorBgmizdemir, 2018

Problematic behavior is when difficulties experienced by children begin to attract attention.
What is crucial here is whethene 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 leaimgby do
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 itdrelm in addition to aiding the formation of a
safe and peacef ul environment and values within

It is the school and teachers of the school, which are the second environment within which
active learning takeglace. 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.doHildhessential for
children, and the aim of the family and the teacher is to help them develop conscious behaviors to
learn and to build selisteem, compassion, respect, and tolerance in their relationships with others
(?7906aY6d & TAH3 m6Seshdy 20142 The Schoolcwihithdsdhe systematic process of
education, is one of the most important social institutions that individuals encounter after family

(¥zkan, 2008: 1). Schools aim to ensucesfulandat st u
happy individuals. The first step taken by children in school life is preschool education Preschool
education is a process of |l earning that provides

social, and sel€are characteristicand 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 critic

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. Individudih 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
easilyacceptt i n society. Having soci al skills enabl es
first enter the school environment, they realize that this new environment is different and that it has
rules to be followed. In this perioghildrenlearn to protecthemselves, to share, to protect their
rights, and not to harm others physically and emotionally while buildingkheio wl edge. 0 ( Yav
2009.

From infancy, children develop their social skills when communicating with parents. Their
social skills contiue 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, suclovas fespect, 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/lher comnmui cati on skill's (Tarko-in & Tuzcuoj Il
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namely the school, provides essential values to the child, socializes, demonstrates cooperation with the
family and the environment, and therefore igfat 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 sensitore ta | | pr obl 20&Ps Chi{ld¥r diheo nhave
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
deci siyognrse k(, ¥®7Bagug, @& 4. 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 (Bikelud 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
( Armajan, 2010) .

The behavioral managememtimension 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 edudatramiag
(Kel é- o). M identi® (hdgéative student behaviors endewed 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 probl ems. Teachersodé cl as
management by interveninghen problems arise, others utilize approaches to prevent problems. Also,
the philosophy adopted by the teacher and stud
teacher in classmom management . B¢ predcbdoldeducatiof & 1h8 fithge of a
childbés school l'ife in terms of children and t he
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 imet 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 differencas 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 betweerplplem 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 judgroemultiple 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, p8aj.

Study sample

The population of this study, conducted as a quaivetaesearch design, is composed of 300
children aged between@tlyears in kindergarten and private kindergartens affiliated to primary schools
in the district of Cekmek®y in | st a2019adademicnd ¢ ek
year. The stugluses a simple random sampling method. Participation in the study was voluntary.

Table 1. Demographic information about the participants

Variables f %
o Public 138 46,2
Institutions .
Private 161 53,8
3 years 21 7,0
4 years 84 28,1
Age
5 years 92 30,8
6 years 102 34,1
Girl 150 50,2
Gender
Boy 149 49,8
1 sibling 86 28,8
Number of Siblings 2 siblings 142 47,5
3 siblings 71 23,7
Yes 107 35,8
Are there family elders at home?
No 188 62,9
Low 29 9,7
Economic Level of the Family Medium 179 59,9
High 91 30,4
Yes 239 79,9
Are the parents together?
No 60 20,1
Total 299 100.0

Three hundred children betweerb3years participated in this study. 46.2 percent of these
children are educated in state and 53.8 percent in piivgtitutions. 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 lawame, 59.9 percent middle, and 30.4 percent receive
a high income.

Data Collection Tools

The Kindergarten and Preschool Behavior Scale (RRB&eveloped by Merrel and adapted
to Turkish by Fazl éojlu et al. ( 2afrelptepared loydhe t he d
researcher were used.

Personal Information Form

After the academic advisor examined the questionnaire, it was prepared and used by the
researcher . In the survey, guestions were aske:
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sibings, the number of children in the family and
whether family elders live with the child, the frequency of using tablets and watching television, the
economic status of the parents, and the livingistaf 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,
Sociallnteraction, 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 Preschoadl &indergarten Behavior Scale (PKE$
used in this study was <conducted by Fazl éofjlu
coefficients were calculated whole scale, and itsdimtensions were higher than .70.

Social Skills Scale (SSS)

The scaleincludes 34 questions that assess the social skills of children aged bet&een 3
years. It consists of three dimensions: social cooperation, social interaction, and social independence.

1. Soci al cooperation di mensiriendsafde®iyonme@o |l | ab
consists of 12 items, including adaptation, -selfitrol, and the ability to follow instructions given by
adults.

2. Social interaction dimension (Slt): This includes items that involve interaction with friends,
making friends, andaqui ri ng friendship, and some items ain
It consists of 11 questions.

3. Social independence dimension (Sld): In general, these items cover social independence
among friends, while some items cover independencedrhrits. 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 (Sld).

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 dimensimfels to the
general expression of aggressive and inconsiderateactiag 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 asrfeanxiety, and shyness. Moreover, the individual harms himself.

The Cronbachés alpha reliability coefficient
be .96 for the first factor (OOP) and .89 for the (IOP).

Data Analysis

The study used atést oneway 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 linegeittier, 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 folling 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 Boonethe 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-\W®2feand-.167; the skewness
and kurtosis values of the Problem Behaviors Scale were .2241d64, respectively. Therefore,
independent samplegdst and ongvay ANOVA were used.

Table3.tt est results to compare studentso6 probl em

Institution N Mean Sd t p
Outward Orientation Problem Public 138 9461 48328 -9.090 0oL

Private 161 1.5084 57262 ' '
Inward Orientation Problem Public 138 9758 43114

Private 161 1.6104 47043 -12.081 001
Problematic Behaviors Total Public 138 .9567 43795

Private 161 1.5448 51611 -10.526 0oL

There is asignificant 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 higguethiose of public schoaols.

Table 4. ttest results to compare problem behaviors by gender

ngder N Mean Sd t p
Outward Orientation Problem (;g)l/ss iig 13222 ggggg -.141 .888
Inward Orientation Problem gg)i iig 1322(7) 22222 1.549 122
Problematic Behaviors Total (;cl)r)llss 14518 1;2;3 2(1)21232 443 .658

There was no significant difference between boys and girls in terms of the externalizing and
internalizing subdimensions ofhe scale of problem behaviors and the scores obtained from the whole
scale (p> .05).

Table 5. ttest 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 Yes 109 1.3908 .60064 3.245 .001
Problem No 190 1.1582 .58687
Inward Orientation Yes 109 1.5022 48398 4.638 .000
Problem 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 outwardriented, inwarelirected suldimensions of the problem behavior scale and
the scores obtained from the whole scale (p <.01). aMeeage of those who say yes in all three

dimensions is higher than those who say no.

Table6.:tt est results to compare problem behaviors
Are parents together? N Mean df t p
, , Yes 239  1,2027 61511
Outward Orientation Problem NoO 60 1.4327 51045 -2,674  .008
Inward Orientation Problem T\l?)s 26309 ii;gg i;gﬁ -2,377 .018
, , Yes 239  1,2302 57778
Problematic Behaviors Total No 60 1.4452 46814 -2,670 .008
There was a significant differendetween children with and without parents regarding the
outwardoriented and inwardirected sullimensions of the problematic behavior scale and the
scalebs scores (p <.05). In three di mensions, t
were higher than those who lived together.
Table 7.0ne-Way ANOVA test results to compare problematic behaviors by age
Age N Mean sd F p PostHoc Test
A-3 yearsold 21 1.6896 51219
B-4 yearsold 84  1.2222 53666
Outward Orientation Problerr A>B
C-5 yearsold 92  1.2903 58559  5.224  .002 A>C
D-6yearsold 102 11427  .64607 A>D
Total 299  1.2489 .60190
A-3 yearsold 21 1.6921 .36300
B-4 yearsold 84  1.3968 46164 A>B
Inward Orientation Problem C-5yearsold 92 12978 56805  5.848 .00l RS
D-6 yearsold 102 1.1928 59709 B>D
Total 299  1.3175 55197
Problematic Behaviors Total A-3 yearsold 21 1.6905 44588
B-4 yearsold 84 12846 47716 ASB
C-5 yearsold 92  1.2930 56249 5.484  .001 A>C
D-6yearsold 102 11606  .61286 A>D
Total 299 1.2734 56342

There was a significant difference between the three, four, five, aryeaiold children in
terms of scores obtained from the outward orientation subscale of the problem behavior s€dle (p <
According to the post hoc test to determine the causes of the difference, the average score of three
yearold children was higher than the average score of four, five, and-byeer children (p <.01).
There was a significant difference between tived, four, five, and siyearold 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 scoreyafabokbchildren was
higher than the average score of four, five, and lemgexd children (p <.01). In addition, the average
score of fowyearold children was higher than the average score of kagerchildren (p <.01).
There was a significant difference betweenttitee, four, five, and sixearold 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 tAyearold children was higher than the average score of fou, f
and loweraged children (p <.01).

a

t
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Table 8. OneWay ANOVA test results to compare problem behaviors by the number of siblings

Number of Siblings N Mean Sd F p PostHoc Test
- A-1 sibling 86  1.3820 .61806 A>B
Outward Orientation B-2 siblings 142 11265 55070 C>B
Problem o 5.909 .003
C-3 siblings 71 1.3323  .63902
Total 299  1.2489  .60190
o A-1 sibling 86  1.4488  .55169 A>B
Inward Orientation B-2 siblings 142 1.1859 53066 C>B
Problem o 8.101 .001
C-3 siblings 71 14216 54122
Total 299 13175 .55197
_ _ A-1 sibling 86 1.4059 57052 A>B
_Fr>robllemat|c Behaviors g 5 gipjings 142 11477 51753 C>B
ota o 7.112 .001
C-3 siblings 71 1.3642 59557
Total 299 12734 56342

There was a significant difference between singiédren, 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 sores 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 internalizibgeale 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 défence 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 e childo siblings
were lower than those of one and those of three siblings (p <.01).

Table 9. OneWay ANOVA test results to compare problem behaviors by economic status

Economic Status N Mean Sd F p PostHoc Test
Outward Orientation A-Low 29 .9400 47938
Problem B-Moderate 17 1.01 49931
_ 9 0199 993 85623 000 A>B
C-High 91 1.7977 144198 A>C
Total 299 1.2489 .60190
Inward Orientation A-Low 29 1.0184 .45036
Problem B-Moderate 179 1.0883 .44405 A>B
C-High 91 1.8637 .34739 112.213 000 A>C
Total 299 1.3175 55197
Problematic Behaviors A-Low 29 .9680 44799
Total B-Moderate 179 1.0443  .44665 A>B
. 105.726 .000
C-High 91 1.8213  .39511 A>C
Total 299 1.2734 .56342

There is a significant difference between children vitlv, 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 eonomic 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 foifteeedce, 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 ftbescale 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 SOQAL SKILL 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 theirgecadtion 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. ttest 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 .00L

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 cooperatgmgial 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. ttest results to compare the level of stal skills by gender

Gender N Mean sd t D
Socral Cooperf":mon g;r)l/ iig 2(1):7323 j‘;gg oot o
SOCfa| Interaction gg}l{ ﬁg gig%g ggig;‘ 51 .
SOCTal Inéependence g(;r)l/ ﬁg gi(l)gg jgg?g ot o
Social Skill Total g(,)r; iig giggg 261;23 . -

There was no significant difference between girls and boys in terms of social cooperation,
social interaction, social independenagbdimensions of the social skill behaviors scale, and the

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

Is there a family elder living? N Mean Sd t p
SocialCooperation Tfos 13; 5(1)2(7)2 jgggg -2.757 .006
Social Interaction T\lis 12; ;gggé 232% -3.653 .001
Social Independence Tfos 12; ggggi 32?21 -2.382 .018
. . Yes . .
Social Skills Total No 12; gcl)ggj jgﬁi -3.223 .001

There is a significant difference between children with and without family elders in terms of
social cooperation, social interaction, social independencdimdnmsions 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.

Tablel5.tt est results to compare social skildl l evel

Do parents liveéogether? 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 dlitaieed 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. OneWay ANOVA test results to compare social skill level by age

Age N Mean sd F p PostHoc Test

Social Cooperation A-3 age 21 1.7500 .39176 A<B
B-4 age 84 2.0218 36246 ﬁ:g
C-5age 92 2.0906 48350 9.979 .00L B<D
D-6 age 102 2.2631 46520 C<D
Total 299 2.1062 45943

Social Interaction A-3 age 21 1.6364 43693 A<B
B-4 age 84 2.0249 45077 ﬁ:g
C-5age 92 2.1729 56509 13.336  .001 B<D
D-6 age 102 2.3137 45780 C<D
Total 299 2.1417 51983 B<C

Social Independence  A-3 age 21 1.9957 41309 A<B
B-4 age 84 19545 44008 s
C-5 age 92 2.1136 51894 7.666 .001 B<D
D-6 age 102 2.2594 38237 gzg
Total 299 2.1104 46104

10
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Social Skill Total A-3 age 21 1.7927 .36552 A<B
B-4 age 84 2.0011 37934 2:8
C-5age 92 2.1247 48021 11.404 .00l B<D
D-6 age 102 2.2783 :39908 C<D
Total 299 2.1190 43996

There was a significant difference between the three, four, five, arydaiold 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 deteérenthe causes of the difference, the mean scores of the six
yearolds were higher than those of the three, four, andy@arolds (p <.01). The mean scores of the
five-yearolds were also higher than those of the three, andyfearolds (p <.Q).

There was a significant difference between the three, four, five, argeabold 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 offfaeedce, the mean scores of the-six
yearolds were higher than those of the three, four, andyiéarolds (p <.01). The mean scores of the
four and fiveyearolds were also higher than those of the tiyearolds were (p <.01). Finally, the
mean scoref the fouryearolds was higher than the thrgearolds (p <.01).

There was a significant difference between the three, four, five, angaiold children in
terms of the scores obtained from the social independence subscale of the social skl scHlg
According to the post hoc test to determine the causes of the difference, the mean scores-of the six
yearolds were higher than those of the three, four, andyiearolds (p <.01). The mean scores of the
four and fiveyearolds were also highehan those of the thrgearolds were (p <.01). Finally, the
mean score of the foyearolds was higher than the thrgearolds (p <.01).

There was a significant difference between the three, four, five, arydaiold children in
terms of the scoeeobtained 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 {easoids were higher than those of
the three, four, and fivgearolds (p <.01). The mean scorestbé fiveyearolds were also higher
than those of three, and feyearolds (p <.01).

Table 17.0ne-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
B-2 siblings 142 2.0921 .50194
- 132 .877
C-3 siblings 71 2.1232 42090
Total 299 2.1062 45943
Social Interaction A-1 sibling 86 2.1279 52314
B-2 siblings 142 2.1216 .51901
. .558 573
C-3 siblings 71 2.1985 52072
Total 299 2.1417 .51983
Social Independence A-1 sibling 86 2.0973 46476
B-2 siblings 142 2.0896 47281
. 727 484
C-3 siblings 71 2.1677 43344
Total 299 2.1104 46104
Social Skill Total A-1 sibling 86 2.1135 .40607
B-2 siblings
bl g 142 2.1009 46865 464 629
C-3 siblings 71 2.1620 42287
Total 299 2.1190 43996

11
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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 sholéegs (p> .05). There
was no significant difference in the scores obtained from the social interactiainsersion of the
social skill scale between single children, those of two siblings, and those of three siblings (p> .05).
There was no significardifference 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, thaseoddiblings, and those of three
siblings in terms of scores obtained from the whole social skill scale (p> .05).

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

families
Economic Status N Mean sd F p PostHoc Test
A-Low 29 2.0230 76987
; B-Medium 179 2.2146 43935
Social ) 14124 001 B>A
Cooperation C-High 91 1.9194 .26801 B>C
Total 299 2.1062 45943
A- Low 29 1.9937 75707
. ] B- Medium 179 2.3032 48229 B>A
Social Interaction . 25.830 .001
C- High 91 1.8711 .35132 B>C
Total 299 2.1417 .51983
A- Low 29 1.8777 .58829
: B- Medium 179 2.2346 45289
Social . 18308 .00 B>A
Independence C- High 91 1.9401 .33614 B>C
Total 299 2.1104 46104
A- Low 29 1.9665 .68458
B- Medium
Social Skill Total . 179 2.2498 41128 22 771 ool B>A
C- High 91 1.9105 27402 B>C
Total 299 2.1190 .43996

There is a significant difference between the children with low, medium, and high economic
status in terms of social cooperatgub-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 ati@masubdimension of the social skill
behaviors scale (p <) 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 <.Q1).

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 <.0). According to the post hoc test to determihe 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 thgocial skill behaviors scale (p 4)0 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 (pX&.0

12
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Relationship between Probématic 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 ro -.484" -.425" -.481"
p .000 .000 .000
N 299 299 299
5-Social Interaction ro -414" -.449" -.441" 781"
p .000 .000 .000 .000
N 299 299 299 299
ro -.266 -.355" -.306" 710" 793"
6- Social Independence p .000 .000 .000 .000 .000
N 299 299 299 299 299
r -.426" -.449" -.450" .908" .939" .904"
7- Social Skills Total 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 (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-3855) and social skill
total (r =-.449) ). there is a negative relationsbetween the middle level (p <.01).

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

R R? F p B t p
Social Skills 450 .200 75.342 .000 -.450 -8.680 .00L

Simple linear regression analysis waerformed to predict problem behaviors according to
social skills. Social skill level is a significant predictor of problem beha(F (1.297) = 75.342, p
<.01). Social skill predicts 20 percent of the variance in problem behavior.

According to the resudtof 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.

DISCUSSON AND CONCLUSION

The problem behavior levels of thrgearold children were significantly higher than that of
the four and fiveyjearo | d chi | dr en. Similar to this result.

13



International Journal of Progressive Education, Volumalidmber2, 2021
E 2021 | NASED

show significant differences in the age factor between chiddeen pr obl emati ¢ behavi or
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 examinegtsstically. 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 familieshiteti fewer
problems and more social skills behaviors.

When the marital status of the childrends p
di fference in the mean scores of soci al skills
thepeopld i vi ng with their families was higher than

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 rispldy 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 draw attention. The second reason is that children can gain

di fferent experiences from two par&Bprsanwhovcand]
Adak, 2006.

Significant differences were found when the social skills behavior levels of ildeschwere
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 suppertiotlitng,
¢et i nkay)aedearch(sto@tHat thember 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 wexamined 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 vess high
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 studytlsee comparison of the scores obtained from problematic
behavior and social skills scales. A significant relationship was found following the analysis. As
chil drends soci al skills (soci al cooperation.
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 behawdlslecrease. 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 saalize.
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Abstract

This study aims to develop a valid and reliable scale that showsetdoadary school mathematics
teachersd evaluations of mathematics homewor k. /
articles have been prepared for this purpose. Five expert academicians in the field of mathematics
education were consulted ftine 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 teacheesnaved

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 (EFANnd Confirmatory Factor Analysis (CFA) were done. The
construct validity was analyzed via EFA. The scale is afietor scale of the fivpoint Likert scale,

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

rei ability of the scale was tested with Cronbach©o
as 0.737. The subscales of the scale are title
Evaluationo, ATi meodo and W carieccoat foltheestaleraadksipas t i v e
concluded that the fit indices are either acceptable or perfect. As a result, a reliable afidlvalid ¢ h e r

Approaches for Mat hematics Homework Scaled has b
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INTRODUCT ION

Education is a multidimensional and comprehensive process in terms of place and time and
continues throughout an individual 0s i fe some
(Beydogan & Sahin, 2000). Education dows 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 thé feauling
and writing, or problersolving, 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 studertte performed out of school hours. Homework is
effective in creating better time management, probdetaing skills in real life and solving problems
more independently (Cooper, 1989). Homework is also used for preparing students for exams by
followingthe st udentsd progress and evalwuating them.
evaluation as a supervised evaluation of final exams, or as grading homework and performance exams
( Morgan & OOReill vy, 1999) . Ku ma r poterzi@l @ 6éeyeal thbi ghl i
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 tingpent 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). Homewrk also contributes to the students building study habits and taking responsibility for
t heir own | earning as well as contributing to
indifference of children, which is the main cause of many problemgierped 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 bdmeswa
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 ¢hifs homewor k, encourage them :
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 & 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,
homewor k should be given accor di ndgCooper, 1688)elfast uden
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 givemework (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 wil!/l n
1994h. Teachers play an essential role in determining the purpose of the homework, designing, and
following up the implementation (Kaplan, 2018). Homework foHow includes giving verbal or
written feedback on the homework and discussing student respomtassiiCooper, 1989).

According to TIMSS 2011 implementation results for Turkish sampling, in the field of
mat hemati cs, the more homework is given, the | e
retrospect, various results have been achieved th@mstudies 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 @ademic 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 sucmetsge(iiy 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 insecondaryschool mathemats 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 sch
teachers (Iflazoglu & Hizmetci, 2006), the primary school first st&yee( & Ocal, 2018 Turkish
(Gedi k & Or han, 2013) , Chemi stry (Sarégoz, 2011
Sarikaya, 2011; Aladag & Dogu, 2009).

The main reason fahe 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 literasiranalyzed in
Turkey only two scaling studies on the homework given in mathematics courses were found. These
studies are nMathematics Homewor k Behavior Scale
2014) and AA Project ktvabuatdyoRelSabed Dev dhbopma
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 shdcomings 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 stratediegangnts 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) aimselcanhdaryschool
mathematics teachers to eliminate shertcomings 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 prefeed 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 sécondargchool mathematics telaers 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;
T av s an c éinhce thé&deDade B itemsSn 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 mat hematics teacher s wor kndMaatya proviace. Thescale ondar
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 teachenho 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 analy4ed.form data was split, EFA and CFA
were done.

Scale Development Process

This study aims to develop an evaluation sca
evaluation. First, an item pool of 41 items was developed within this process. Accordingly, the
construct and extent validity die 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 d&débmn.
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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 saréable for sukproblems 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 ool 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 theoperties 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 isdrequir

for the Lawshe method. Each itembébs expert opi ni
construct o, ithe item is related to the constr.
targeted constructo. F mtio iseacaldted vid tlefoymula belew; c o nt e n't

CVR= -1

After the expert opinion was taken, three questions with a minimum CVR waélless than
0.99 were removed from the scale, and draft scale form opbua Likert type was prepared for 34
positive four negative total 38 items consisted
agree (3) "l agree" (4) "and'tdtally 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 wasimed to make the conditions related to the application process suitable. The scale
form was applied to the research sample20192020 academic yeamfter a meeting in which
mathematics teachers were together. The sample forms were distributed tdhbenatias teachers
on a voluntary basis. All the teachers present in the meeting room agreed to participate in the research,

voluntarily. Gener al information on the scale was given
answered after the forms werendad out. There was not a time restraint in the application phase, and
the application process took approximately 40 mi

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, andvza | ues o ut s(p<0.e01) range weie3ac@@ed as
extreme values by Field (2009) and Tabachnick and Fidell j20hss 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 perforatel was carried out on the data
obtained to detenine 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) (Brymaang&eC 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 lishart, common factor variance values of the items, Bartlett Sphericity test
and KaiseirMeyerOlkin (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 irducational research (Reid, 2006). The first requirement of a scale is to be
reliable. CronbachkAlpha's reliability coefficient was calculated to determine the reliability of the
scale due to the developed scale being the-gfoiat Likert scale. Cronb&eAlpha 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 phasd the researchThere 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 Resid{ZRMSR), 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 dicdgse in
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 thecale, and the fivéactor 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
proces, 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. 000KMOOO. 9, then it is perfeiigood ifthetvalle isval ue
0. 80<KMOOO. 70, then it i's medi um; i f the value i
is 0.60<KMO, then it is bad (Buyukozturk, 200Fjeld (2009)stated that the lower limit for KMO

value should be 0.50, dataset cannot be factored if KMOOO.50. I n

is another test used for factor analysis. Factor analysis can be carried out if the Bartlett test is
statistically significant. Bartlett test is a eduared statistic and the fabat the chisquared value
obtained by the Bartlett test results is less than 0.05 means that the data show a multivariate normal
di stributi on. I n this case, it is accepted that
Varimax rotationmethod 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 oehigghthat 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
congruct 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 studigisngek, 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 draficale. 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 siitability 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 differexie®966,698; 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 analysiBuyukozturk 2007). Carrying out factor analysis is thought as
suitable according to the results obtairledfactor analysis, firstly, the skewness and sharpness
coefficients of the items, the itetatal score correlations, the correlation matrix values of the items,

ard factor loadings were examined, and overlapping items that are loaded on more than one factor
(tems 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 faettraction method were used for this
process. First, the number of total variances was determined to identify the construct validity of the
scal e. Kal ayceée (2010) states that factor analys
have a variace 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 arBiygikozturk

2007). For this reason, it was paid attention to the fact that tterfibad 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 muidimensional, they were examined through Rotated Component Matrix. In
addition, by determining wa 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 0.86Qias also seen that the remaining ttyeone 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 Variancéb

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
explainedby the factors are at an acceptable leBelyukozturk, 200Y. 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. 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 cBasukozturk, 2007 Karagoz &
Kosterelioglu, 2008). Thé&ctor point with high acceleration rapid declines in the data analysis chart
gives the number of factorBiyukozturk, 200Y. The line chart obtained for the scale consisting of 21
items can be seen in Figure 1.

Scree Plot

Eigenvalue
t

|||||||||||||||||||||
12 3 4 5 6 T B 9 10 11 12 13 14 15 16 17 18 13 20 2

Component Number

Figure 1. Line Chart
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When this chart isxamined, 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 horizontat eeas 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 findingsra presented in Table 3.

Table 3. Rotated Component Matrix

ltem Component
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
Iltem 9 ,814
ltem 6 172
Iltem 8 ,652
Iltem 31 ,648
ltem 2 ,860
Iltem 1 , 759
Iltem 3 725
ltem 5 ,696
Iltem 25 ,817
Iltem 23 ,612
Iltem 26 ,570
Iltem 18 ,535
ltem 15 ,834
Iltem 21 ,695
Iltem 20 ,687
Iltem 7 ,858
ltem 10 , 764
Iltem 29 ,807
Iltem 28 , 787
Iltem 12 , 798
ltem 13 ,704

Considering theitems 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 ae 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. ¥piscted that the Cronbadtipha
coefficient of a scale to be over 0.70 (Mellis, 2012). In addition, the values that are over 0.80 are
accepted as highly r el i a#lphavaluKd thadewléped deafl 4calg . Th
consisting of 38 ites was calculated as 0.842. Also, the Cronifdpha 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 suldimensions of the scale are examined, i t@ seen that the sub
di mensi ons of Parent Rel ati onship (U=0.750) ,
Evaluation (U=0.710), Time (U=0,734),  hastlg, Use o
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the factor construct of the developed scale watet 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*=231,710, df=235¢°/df=0,986, p=0,000

When the data in Table 4 is examined, it can be seen that tegudred statistic was
calculated as®=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, CFl equals to 0.92BFardjuals 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 ffaetor scale construct is verified.

RESULTS, DISCUSSION,AND RECOMMENDATI ONS

This study aims to develop a valid and reliable scale that shows the secondary school
mat hematics teachersd evaluations of mat hemat i c:
due to the scale development study in the research. The study patsicpaall the 492 mathematics
teachers irsecondarns c hool s wi t hin El azég and Mal atya prov
meeting where all these mathematics teachers were together during th202018cademic year
seminar semester. Six mathemsatieachers could not attend the meeting, and the form was applied to
492 mathematics teachers who were present. Howev
were either lacking or incorrect; therefore, they were excluded from the study andch#ieimg data
regarding 472 scaling forms were analyZEis 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 ttedeswas 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 EFAoeaducted 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 coefficent and Bartl ettdos Test values were cal cul
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 reKM® 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 analysisfirstly, the skewness and sharpness coefficients of the items, théoiim
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 removetthdreagale. The varimax
rotation method and principal components factor extraction method were used for this process. The
tot al variance in the scale was identified to
(2010) states that factor analysian 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 (Buyukoztufk, R@Othis

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 multidimensional, they were examihaghrough 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 remainingreenty
items, afer the factor analysis, were grouped under five factors and the variance ratio explained by the
factors are acceptab{Buyukozturk, 2007). After this process, to identify the components of the scale;
identifying the number of factors, identifying factoanables, 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 andiavailfiat 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 evaluatediaibh 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 idenkiéed i
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 consisthoet obt ai ned five factors w
Rel ati onshi pbo, fiMotivati ono, AfContr ol and Eval u
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 sdimensions of the final scale are also reliaklastly,
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 vedgalts 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,as cal e devel opment study is needed in this fi
Behavior Scal e: Reliability and Validity Scalebo
Score Devel opment Study Rel at ed thematicslddmeveorkat i ¢ s
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 findis@btained in the study, to the researchers who wish to study
in this field in the future:

1. Secondarys ¢ h o o | teachersd mathematics homewor k
different sample groups with the developed MHES.

2. Homework evaluation scalecan be developed for primary @econdaryschool
mathematics teachers using the developed MHES. Thus, homework evaluations of these sample
groups can be analyzed.

3. Preservice mathematics teachers' homework evaluations can be researched with the
devebped 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”, ‘thation”, "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 andl b& 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. |Igive homeworkby aki ng i nto account when pare

I enable parents to pay attention to
school by giving much homework.

3. |l want the students to spend timvéh their families and be happy together by giving mg
homework.

| have the parents to followp on the homework.

| change the way | give homework based on each subject.

| include different practices to makee homework appeal more to the students.

| motivate the students to do homework.

I provide reinforcements ai med at enh
productivity.

9. |l solve the questions that teidents have answered incorrectly on the board after | ¢
the homework.

10. |l evaluate and mark students after each homework.

11. |l use the participation in the course activity section in teetmol website to mark
homework.

12. |l evaluate homework by a graded score key.

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

14. |l have enough time to check the homework.

15.
16. |Giving too much homework indeed limitse communication time between the parents
the children.

17. |l believe that homework limits the time that will be spent on social activities within th
family.

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

19. |l think that it is beneficial to have students buy reference books to help them while d
homework.

20. |l usually give homeworks that require individual use of references.
21. |l let the student choose the reference for homework.

© (N
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Instructional Explanations of Class Teachers and Primary School Mathematics
Teachers about Division

Ebru Korkmaz '
Mu k Al paiversity a n

Abstract

This study is a qualitative research which was conducted in order to reveasthectional
explanations of class teachers and primary school mathematics teachers working in state schools about
division. A semistructured interview form with three opended questions about division, prepared

for this purpose, was examined by theents. The serstructured interview form inluded three
guestions 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 thellingre te

the primary school students the solutions. While the first two questions were suitable witlytages

learning outcomes, the third question was suitable with a high level learning outcome. The main
purpose of asking the“3juestion was to evaltmthe 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 aprovince 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 reasonimgnted. However, it was found that few
teachers made generalizations in a similar way. It was also seen that teachers who were at problem
solving | evel according to Kinachés (2002b) ¢ omg
the logic underlyinghe 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.
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INTRODUCTION

Changes in the field of science and technology require individuals to fulfill certain
expectations. Some of these expectations are beingcagknerate 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 sualgsstlevels and include intended
learning outcomes rather than transferring information fronctineéculum (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 ofeafiff@rformation 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 assopi@ingnowledge with
new and different knowledge. An associated understanding can increase memorial skills and make it
easier to remember i nformati on. I n this way, | e
and beliefs can developinaposk e way ( Ol kun & Toluk U-ar, 2009).

It was observed that although gwervice teachers know the rules and methods for
mathematics teaching after completing undergraduate education, their conceptual knowledge and

instructional explanations did not develdpg¢ | uk U- ar , 2011) . Mat hemati cs
have a quality content knowledge, domsapecific pedagogical knowledge and knowledge of
studentsdéd cognitive devel opment (Shul man, 1986 ;

Ma, 1999). Theconceptual 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 asfrased on structuring

and interpretation rather than a rule and aetinented memorization procesklowever, if the
instructional explanations of a teacher remain at the operational knowledge level, it may influence the
students negat20l¥)ely (Tol uk U-ar,

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 -teaghimy
process (Yesil dere and Akkolkcul mamloG1l19B&HL) ¢ NS o0&t B¢
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 ised on the pedagogical part of the knowledge that deals with way
of teaching a subject. Curriculum knowedge, on the other hand, is an educational jletepréned
by the Ministry of National Education (2005) and includes the subpdated limitationsdepending
on the childrenbds | evel of devel opment al and r e
mainly has academic style, the basis of general pedagogical knowledge includes the knowledge the
teacher should have in order to teach a subjéis knowledge involves all activities that the teacher
conducts considering the teaching principles in order to interpret and present a subject appropriate for
the studentsdé | evel. For providing thision, the t
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 genedzgpgical knowledge skills are directly
correlational with the subject matter knowl edge.
teacher's basic knowledge of subject, concept and content. Pedagogical content knowledge provides
teachers disciptied thinking skills as well as allowing them to reconstruct students' thoughts and
actions using their own cognitive knowledge (Me8@no, 2011; Staley, 2004). It was stated that
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there is a close relationship between subject matter knowledge and pedlagogient knowledge,
and the teacher should have both to teach a subj

Considering thatthe pireer vi ce teachersd pedagogi cal cont
knowledge of mathematics teaching, it can hd #aat this knowledge reveals the teacher's content
knowledgeThus, teachersdé6 instructional explanations

2011).

The presentation way of a subject is the most important step of mathematics teaching
knowledge The way of presentation should be approp
subjects should be handled in parallel with their affective (interest, attitude, etc.) domains. Teachers
ought to take the student s 6d dffective tharacteriptiasrimto f r om
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 operatibras 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, B&, & 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 ngsaaé 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 (measuremeistapplied when the number of individuals / objects in each group

is unknown (Fischbein et al ., 1985; as <cited by
realize the association between the number of groups and the objects / individhalgrioups and to
di stinguish these concepts in terms of making

modelling the operation of division unconsciously during preschool period has led curiosity about
whether the educators use it conscioufly.a result of the studies conducted in this context, it was
seenthatthepeer vi ce teachersé knowledge about di vi si
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 leadiritoomplete or incorrect information for children.
Furthermore, it is a known fact that students have difficulties in understanding because mathematics
has an abstract structure (¢iltakx & I kéek, 2002).

In this study, the understanding levels proposed by dkif@002b) were taken as a basis to
examine the teachersd instructional expl anati on:
are content, concept, problesolving, inquiry and epistemic were taken into consideration. At content
level, the statments 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 epistereic tlee individual can provide
logical expressions underlying his definitions. At problestving level, the individual is successful in
deductive inference, mathematical modeling and analytical strategies such as generating results.
Finally, at inquiry leel, 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 teachersdiegdhe 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, t he
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 asathematics teaching, mathematics curriculum, field education and praddoted
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 uniqgue methddsc or di ng t o Yeéel d
ki mckek (2011), t he qual it atdeptheandrdetailedaanatydis ofatiep r o a ¢
sample. In addition, case study was taken as the basis for the research. Case study allows the
researcher to focus on a single pbr@enon, 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 betsveen state
and process with a | imited number of samples. Ac
distinguishing case study from other research methods is that it is the most common method employed
to understand the various issues of education witkstoues of what, how and why. Within the scope
of t his research, it was ai med to exami ne t he
operation of division more elaborately thanks to the limited number of teachers.

Participants

The sample consigleof 16 primary school mathematics and 18 class teachers working at a
provinciakcentral school in the Eastern Anatolia Region of Turkey. The study group included class
teachers and primary school mathematics teachers to provide the diversity of thbedatence 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 naturahbars) 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 mat hematics teachersd codes were
M25, M26, MZ, M30, M31, M33, M34.

Data Collection Tool

A semistructured interview form was used as the data collection tool. The form includes 3
openended questions. Three academic staffs were asked to express their opinions on these questions.
Furthermore, thénterview form was directed to 5 different teachers excluded in the study group. In
the semistructured interview form, the teachers were expected to solve the long division operations of
if3385: 13 = 7, 1238: 12 =7 aind deb®diftive lafguagelad if =? 0 U
they were telling the solutions to primary school students.
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Data Analysis

Descriptive analysis was wused for analyzing
stated that descriptive analysis is conducted by arrarthmglata 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 teachersd instr.L
analysis. For ensing validity of the study, the data wereaeded by a different expert and compared
with the previous codes. The different codes emerging were rearranged at a common point by getting
the expertsd and resear cher sd,instiudtional explanationsvand hi n t
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
explanati ons was examined. Firstly, it was quest
of division were correct or not. Then, it was searched whether libagfitted from appropriate
instructional explanations using the digit system of the operation of division. In order to support the
findings, some of the teachersd6 answers were quo

Teachers were expected to make a similar explanation texiplanations 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.

9 Firstly, how many thousands are formed when it is @didhto groups of 13, each of
which is 3 thousand?

9 Zero thousand. Then zero is written to the thousands digit in the quotient.

1 For the hundreds digit, we have 30 hundreds. There becomes 33 hundreds with the 3
hundreds in the hundreds digit of the divideHdw many hundreds appear for each group
when 33 hundreds are divided into groups of 13?

9 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 aengn the
seven hundreds. By adding 8 tens of the dividend number the result becomes 78 tens.

1 When we divide 78 tens into groups of 13, how many tens are formed?

1 The answer is 6 tens. Then we write six on the digit of tens in the quotient. Tens are
comgetely finished.

1 How many ones are formed when we divide 5 ones of the divident into groups of 13?

9 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 aedcriptive language as if you were telling the solution to the
primary school students.

1 When we divide 1 thousand into groups of 12, how many thousands are obtained?

9 Zero thousand. Therefore, 0 is written to the thousands digits in the quotient.
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1 Let's moveon 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?

9 There will be 1 hundred. 1 is written to the hundreds digihénquotient. No hundreds are
left.

1 We can move to tens digit of the dividend. How many tens are formed when we divide 3
tens into groups of 12?

1 0 tens are formed. We write O on the tens digit of the quotient.
1 Now we can move on to ones digit. 3 tens d&r@Bes. 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?

1 The answer is 3 ones. We write 3 on the ones digit of the number in the quotient. Thus, we
find theresult 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.

1 When we divide 1 hundred thousand into groups of 12, how many groups of hundred
thousands are foned?

1 O group is formed. Then, we write O on the hundred thousands digit in the quotient.

1 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 grbtgs o
thousands are formed?

9 0 group is formed. Then, we write 0 on the ten thousands digit of the quotient.

1 As we have finished ten thousands digit, we can move on to thousands digit. 10 ten
thousands are 100 thousands. 102 thousands are obtained withsaniihs in the digit.

How many thousands are formed when we divide 102 thousands into groups of 12?

1 8 thousands are formed. We write 8 to the thousands digit of the quotient. Six thousands
are left.

9 Six thousands are 60 hundreds. Siahe hundreds arebtained with one hundred in the
digit. How many hundreds of 12 are there in 61 hundreds?

i There are five hundreds. We write 5 on the hundreds digit of the quotient. Only one
hundred is left.

1 1 hundred is 10 tens. There is 0 in the tens digit ofliidend. There are no numbers to
add to 10 tens. How many tens are formed when we divide 10 tens into groups of 127

1 Zero tens. We write 0 on the tens digit of the quotient. Then, we can move on to the ones
digit.

9 10 tens are 100 ones. 102 units are form#l 2 ones in the ones digit. How many ones
are formed when we divide 102 ones into groups of 12?
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1 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
Inthissecti on, teacherso6 answers to three diffe
unanswered, incorrect and correct, and their explanations about the operation of division were

examined according to the levels of understanding proposed by Kina@bj200

Table 1. Analysis of the answers given to the first question of division.

Code Unanswered Incorrect Correct Answer f
Answer

*Non-operational instructional C9, C10, 3

explanation C12

*Lack of knowledge C32 1

*Operational error C16, M18 2

*Generalizatiorattributing a M2, C6, C7, M15, M19, C22, M25, M30, 9

different meaning M34

*Way of crosschecking C8, C28 2

*Higher-order knowledge M13, M26 2

*Inadequate instructional M1, C3, C4, C5, C11, M14, M17, C21, C2( 15

explanation C23,M24, M27, C29, M31, M33

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 throughgeneralization, they solved through higloeder process or crosschecking. In
addition, it was wunderstood that 3 teachersdé an
lack of knowledge, and 3 teachers skipped this question without any eiganatr left it
unanswered.

There were no teachers at the epistemic, inquiry or concept levels, but there were teachers at
content and problee ol vi ng | evel s according to Kinachos (2
at content level tried to explathe 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
problemsolving level used special problesolving techniques such as deductivénking 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 operatibdigision 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 thahese teachers were at problsaoiving level according to the levels of understanding
proposed by Kinach (2002b).

The instructional explanations given below were inadequate and illustrated the
teachersdé correct answerwgenesalizations.esul t of the

Zz%_}A ];L_.._)
= . beds 2 &O
*“"“5“'3"31

2

Figure 1. M26s operation of divisio
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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. That Zem tolthew we ¢

guotient.

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 othe 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 res@8, and the remainder becomes 7.
We say the next digit is the tens. We got 8, so we have got 78, now waaefigdrhow many 13
there are in 78. When we find 6 with rhythmic counting, we write it to the quotient and multiply. Then
we find O 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 ddzero to the quotient since we cannot find the number that divides twice
and finish the division.

1B = 7
;’_44/ ]"229

O+ &
2>
5

e

Figure 2. M156s operation of divisi

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 resukt26 below 33. We subtract 26 from 3hen 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 7878 = 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 shbdldn f or g et to add
guotient.

2RSS JAD

LB S

=z &
—

Figure 3. M196s operation of divisi

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 digiisaight 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 mber 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 operatiepal ia 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.

36



International Journal d?rogressive Education, Volum& Number2, 2021
E 2021 | NASED

24 85 | 1>
2 &
B il B, i
Y %
—g
Figure 4. C216s operation of divisi

C21: Firstly, operatbn 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. ditiel@ivision
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 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.

e N e $ %
sty el

2 LO
< =L
_ 43
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Figure 5. M3406s operation of divisi

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 niEyhere 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
unoperaed 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 axample.

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 26-38= 7. So we solved it accurately because the
remainder can never be equal to or greater than
number? It is 78. There are also five 13 in 78. 13 times 5= 65. We write it under 78 and substract it.

The resilt is eight.

The following instructional explanations were considered unanswered and inadequate.
c9o: I bring an apple to the class and ask ndwl

share this with your fr i e nmdadly?vee.wouldBhare onebylorevoutl st a
knowing division makes it easier. | show how to divide an apple into 4. | give a few more examples

37



International Journal of Progressive Education, Volumalidmber2, 2021
E 2021 | NASED

and open the relevant videos from the EBA (Education Information Network) or schoolistic so that
they can see and pariwe them visually. | help them understand and concretize case studies in the
classroom.

C12: Initially, | start operation of division by dividing-digit numbers with some objects.
Students realize that sharing is a division. Then | explain operatioivisfch. | explain them that
division should be started from the largest digit value. | ask if there is 13 in 3. After receiving the
answer fnoo, I ask how many 13 there are in 337?
the number in quotiens 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 becomeshbssthe 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. C326s operation of divisi

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. 3326= 7. Now we're taking 8 down. There are s3xil 78. 6 times 13= 78. 7838= 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

operation of divisi
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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 humber
2. Then theaumber 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 sedrdlle ask by which number we multiply
13 to find 78 or around 78? We find the number 6 by trial. 6 times 13= 788 280. The next
number to be taken down is 5. ls there 13 in 57
with 0, multiplied andsubtracted. After finishing the division, the divisor and quotient are multiplied
to crosscheck.

The instructional explanation below was insufficient and contained hayder knowledge.

Figure 8. M1306s operation of divisi

M13: We determinavhether 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 weeo to the
rightmost of the number. Then, we finish the operation.

The following instructional explanations were inadequate.

Figure 9. M3006s operation of divisi

M30: Division is a process of repetitive subtraction. When dividing large numberstheod
other than this is required. Repeated division is performed starting from the last digit.
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Figure 10. C36s operation of divisi
C3: Dear <chil dren, now wedl | -digitlhumbermaz2 e x ampl

digit number. When dividindet'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 multiplicatioth avel take the numbers

downwards correctly.
3 3 =5 /__
o GO

O ’75.?
— R

D = (5)

Figure 11. M146s operation of divisi

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, 336 = 7. Since there is no 13 in 7, we take 8 down.&het 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 secogdestion of division.

Code Unanswered Incorrect Correct Answer f
Answer

*Instructional without C9, C10, 3

explanation M17

*Operational error M26, C23 2

*Generalizatiorattributing a M2, C6, C7, M15, M19, C21, C22, M25, 10

different meaning M30, M34

*Way of crosschecking C8, C28 2

*Insufficient instructional M1, C3, C4, C5, C11, C12, M13, M14, C1¢ 17

explanation M18, C20, M24, M27, C29, M31, C32, M3

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 problesmmo | vi ng | ev el s .ctiongalhegplartato@savare at thé levelofs t r u
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 nference 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 Kin
any teachers making explanations at concept, epistemic and inquisy leve

(M26) Teacher 26 misinterpreted the question due to misperception.

{2 3K {2
= 54069
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4 13
410X
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Figure 12. M266s operation of divisi

M26: There is one 12 in 12. The remainder is 0. 8 is taken down. Since thereisno 12in 8, 0 is
written to the quotient. Then, 3 is takenatio 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.

12 58 Y2
| 2 {
PO S
Figure 13. M17 b6son.operation of divi

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 1706s operation of dfiunanssverednin additisn, r e gar
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 valibousands digit. In thousands digit, there
isthenuber 1. Then, we emphasize that there is one
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 thatigat, then 8 is taken down. There are three
12 in 38. 3836= 02 so it is said that the quotient is 103.

238
12} L/—’-’}
@036
‘3,@,
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Figure 14. M156s operation of divisi
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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 iWé.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.

(23/%/ 2
e (=2
Gy |
B ~
CQ R | RS

Figure 15. C210s operation of divisi

C21: There aresome 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 O to the quotient. That is, there is noQL2Me take 3 down. There's no
12 in 3. We take down the second numbrSince we take down two numbers at the same time, we
add 0 to the quotient.

2.3 vy

A 1o
O3B 3

=
=

Figure 16. M2506s operation of divisi

M25: If 2 consecutive digits are taken down, we should Writethe 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 memorizatiased generalization. This may
be the resul t oftonaléackgoend. $Vé explared that thé dige si/stecnaand 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 sefachret 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 outhow 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 igtiooed 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 i
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. M16s operation of divisi
M1 : The operation starts from the | argest di

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 gols 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 ¥2e 36.

had 38. We have 2 as the remainder.

Figure 18. C306s operation of divisi

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 thousarisdreds
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 36rr 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
guotient. Then 8 goes dowlhis 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.

{235 ! >

= (o 3

O O =

I 36

o o232
Figur e 19. M146s operation of divisio

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 dowmNow 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.

F L S i -
2
. c =
c o T R o
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Figure 20. M196s operation of divisi

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 O to the rigt of the quotient. The operation of division goes on till no number that is not
operated in the dividend is left.

/o2 )72
72 ;
e 2:9——‘?'?
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Figure 21. M330s operation of divisi

M33: There is no 12 in 1. There is one 12 in 12. 1 times 12= 122%2. 3 is takerdown.
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 Correct Answer f
answer
*Non-operational instructional C4, C5, C6, C7, C9, C10, 12
explanation C11, C12, M19, C20, C21,
c23
*Lack of knowledge C3 1
*Qperational error M33 1
*Generalizatiorattributing a M2, M15, C22, M25, M34 5
differentmeaning
*Way of crosschecking C8 1
*Higher-order knowledge M13 1
*Insufficient Instructional M1, M14, C16, M17, M18, M24, 13
Explanation M26, M27, C28, C29, M31, C32,
M30

I n order t o a nisstrugtinal explanations eedter, the @aralgsis of the third
guestion 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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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.i% 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= 10.

Clasroom Teacher 3 answered the question incéyrége to lack of knowledge.

C3: We will divide a &ligit number by a ligit number. In 102102, we will look for 12 digit
by digit. First weodl |l check the hundred thousan
not divided as there is 1 ihundred 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 remalfeladd 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 O
next to 1. We get the number 1thc® 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.

I nstructional explanations given bel ow are e:
consisting of stereotypal expressions without revealing the meaning of division.

tlo 1S 2 = .
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Figure 23. M146s operation of divisi

M14: We use 8ligit numbers becausedigit and 2digit 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.
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Figure 24. C3206s operation of divi s

C32: There is no 12 in 1. We look for 12 out of 10. As there is none, | 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. Theréwa 12 in 60. The remainder is 1.
When we take O down, there is no 12 in 10. We write O 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.

C2. o2 b 19
== 36 &S %
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M30: Because 1 digit has been taken down.
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Figure 26. C2806s operation of divisi

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 subtraco@®6 I02. 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 n 102. Subtracting 96 from 102, we get 6.

The following instructional explanations can be given as an example of the instructional
explanations at the problesolving level proposed by Kinach (2002b).
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Figure 27. M156s operation of divisi

M15: Sincethere 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 isno 12 in
the remainder 6. When we take 1 down, we look for 12 in 61. @ilhefere 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. Sine 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.

2D oo bL

Figure 28. M346s operation of divisi
M3 4 : I's there 12 in 17? Nolfldghiginceasedstmefetare | s t
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
guotient; we seem to @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 catefyor
unanswered.

102407

Figure 29. C2306s operation of divi s

C23: Likewise, subctraction is said to be a short way of division.
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C20: | can't solve a-@ligit number in a descriptive language. The solution is similar to the
solutions of the questionbave.

Figure 30. M1906s operation of divisi

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 | ast question stating that it was

C4: There is no such a learning outcome.

One of the thingso 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 stuesgchiees 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 t@4ltefchers 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 knowledga s wel | . Thi s result compl i es wi t
instructional explanations of the preservice mathematics teachers regarding operations of addition and
subtraction in integers was at the level of procedural knowledge and their insufficrex@ptual

knowl edge affected their instructional explanati
¥zel , |l Kk ék, 2020; G kkurt, kahi n, Soyl u, 2012) .
result that preservice teachers had low sess and insufficient conceptual knowledge about operation

of division. In addition, the study was similar

takéerojlu (2005) .

The findings showed that giving the rules was sufficient for instructioquéeation, and that
teachhers did not explain the reason appropriately (Oral, 2020), they resorted to formal tricks and
some generalizations which they made in their ¢
2013). These findings were in parallelwitho | uk U-ar 6s (2011) study abou
conducted with praervice 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 dhey trie
explain division with a rule and operation focus. As a result, it was understood that the teachers
Il imted their teaching approaches. I n this sense
titled the structure of primary school matherogtteachers' field education knowledge about the
concept of division.
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