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Keywords: in all type of problems the children were found to be more successful at separation,
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Addition, problems with initial unknown and change unknown. In the result of the interviews
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Okul Oncesi Dénem Cocuklarinin Sézel Problemleri C6zme Becerileri ve
Ogretmenlerin Cocuklara Sunduklari Sézel Problem Tiirleri

Makale Bilgisi 0z

Bu arastirmada, okul 6ncesi dénem c¢ocuklarinin sézel problem g¢ézme becerilerinin
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problem tiiriine ve problemdeki bilinmeyen tiiriine gore incelenmesi ve okul 6ncesi

Makale Gegmisi: 6gretmenlerin gocuklara sunduklari toplama ve gikarmaya iliskin s6zel problem turleri
Gelig 24 Mart 2016 ile bu problem turlerinin uygulamasina iliskin goruslerinin belirlemesi amaglanmustir.
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Cevrimici 15 Kasim 2016 olusturmaktadir. Arastirma da veriler sozel problem ¢ézme testi ve yari yapilandiriimig

gorisme formu kullanilarak toplanmistir. Veriler cocuklar ve 6gretmenler ile bireysel
Anahtar Kelimeler: gorismeler yoluyla elde edilmistir. Arastirmanin sonucunda, ¢ocuklarin sézel problem
Sézel problemler, tiirlerinden ayirma, birlesim ve parca biitiin problem tiiriinde, karsilastirma problem
Matematik egitimi, tiriine oranla daha basarili oldugu sonucuna ulagiimigtir. Problemdeki bilinmeyen
Toplama, tirline gore ise sonug bilinmeyenli problemlerin degisim ve baslangi¢ bilinmeyenli
Cikarma, problemlere gore cocuklar agisindan cevaplamasi daha kolay oldugu sonucuna
Okul 6ncesi egitim. varilmistir.  Ogretmenlerle yapilan gériismeler sonucunda arastirmaya katilan

o6gretmenlerin, toplama ve ¢ikarma islemlerinde daha ¢ok sonug bilinmeyenli problem
turlerine yer verdikleri buna karsin gocuklara karsilastirma ve baslangi¢ bilinmeyenli
problemleri sunmadiklari ortaya gikmistir. Ogretmenlerin problem tiirlerinin hepsinden
haberdar olmadiklari ve okul éncesi igin kullanilan yazili materyallerde biitlin problem
turlerine yer verilmedigi icin bazi problemleri gocuklara sunmadiklari belirlenmistir.
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Introduction

Problem solving takes place in many fields of education and it has an important place especially in
mathematics education. Problem solving is one of the most important components of mathematics and
it is also one of the most important parts of mathematics curricula (Van de Walle, 1994). Problem
solving enables individuals to understand mathematics better and acquire the necessary skills for
mathematics education (Yaman & Dede, 2005). In the process of problem solving, individuals are able to
understand and use the information about mathematics, associate this information, develop new
mathematical conceptions and find opportunities to explain different thinking styles (NCTM, 2000). In
addition to this, problem solving skills cannot be developed in several weeks or months. The
development of problem solving skills requires slow but frequent exposure and continuity (Van de
Walle, 1994). Therefore, problem solving skills education should start at the pre-school period.

The presentation type of problems to the pre-school children has an important role in their solving
the problems about addition and subtraction. The role of the language is really important in children’s
understanding the problems. The studies conducted show that the pre-school children are more
successful when the problems are presented in the shape of verbal problems (Tarim & Deretarla Gill,
2003).

Children are able to solve the verbal problems about addition and subtraction in the informal
mathematics education by developing their own strategies (Carpenter, Moser & Bebout, 1988). It is
known that children start school with some skills about solving verbal problems. Children use the
strategies of modelling or counting while solving these problems. On the other hand, children do not
learn these strategies formally, they either learn them informally or discover by themselves
(Carpenter,1985).

The verbal problems about addition and subtraction are classified in various ways. Some researchers
(Carpenter & Moser, 1983; Van De Walle, 2001) classify these problems as joining, separation, part-
whole and comparison. The problem solving skills of the children vary according to these types
problems. In addition, the problem solving skills of the children also vary according to the type of
unknown in the problems (Haylock & Cockburn, 2004; Nures & Brgant, 2008; Sarama & Clements,
2009).The teachers generally include joining and separation problems, namely addition and subtraction
problems which can be solved in a single-step, in the pre-school period. Yet, it seems necessary to
include sufficient number of problems from all types in the mathematics activities in order for the
development of the children’s verbal problem-solving skills (Peterson, Fennema & Carpenter, 1989). The
conducted studies; however, show that the mathematics course books which were designed for
elementary school children do not include some types of problems at all and the children are less
successful at solving the problem types which are not presented in their course books (Olkun & Toluk,
2002). This might also be valid for the activity books designed for pre-school children.

When the studies carried out about verbal problems were reviewed, it was seen that plenty of
studies about pre-school period were conducted abroad (Bryant, Christie & Rendu, 1999; Carpenter,
Ansell, Franke, Fennema & Weisbeck, 1993; Hunting, 2003; Tunteler & Resing; 2002; Vilette, 2002;
Wilkins, Baroody & Tiilikainen , 2001), there was only a limited number of studies on this issue in Turkey
(Artut, 2009; Tarim, 2009; Tarim & Deretarla Gul, 2003). It was also noticed that the studies which were
carried out about this topic in Turkey (Akbaba Altun & Olkun, 2004; Aladag, 2009; Balci, 2007;
iskenderoglu, Kilig, Olkun & Olkun, 2011; Kir, 2011; Memnun, 2014; Ozarslan, 2010; Soylu, 2007) focused
mostly on elementary school children. In a study by Ulutas and Ubuz (2008), it was concluded that the
highest number of studies on mathematics education were conducted on secondary school students,
pre-service teachers and elementary school children. It was also confirmed that there were fewer
studies conducted on high school students, university students, pre-school students and teachers.

When the studies based on verbal problems with addition and subtraction were considered, it was
determined that the researchers focused mostly on the children’s strategies of verbal problem solving
and the children’s learning behaviours on addition and subtraction (Bryant et al., 1999; Carpenter et al.,
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1993; Tarim & Deretarla Giil, 2003; Vilette, 2002; Wilkins et al., 2001). In a few studies, the effect of the
method (cooperative learning) used in verbal problem solving was investigated (Artut; 2009; Tarim,
2009). No studies; however, which were based on classroom implementations of the teachers -the most
important actors in mathematics education- were found in the review of literature process.

Considering this fact, this research has two main purposes. The first one is to investigate the verbal
problem solving skills of pre-school children about addition and subtraction. The second one is to
determine the types of problems about addition and subtraction which are presented by pre-school
teachers to children and the perspectives of pre-school teachers about the implementation of these
types of problems. For this purpose, the following research questions were formulated;

1. What are the response rates of pre-school children about the addition and subtraction problems
from joining, separation, comparison and part-whole type?

2. What are the response rates of pre-school children about the problems with initial unknown,
change unknown and result unknown within the problem types of separation and joining?

3. What are the verbal problem types about addition and subtraction which pre-school teachers
present to children?

4. What are the perspectives of pre-school teachers about the implementation of the addition and
subtraction problems from separation, joining, comparison and part-whole types and from initial
unknown, change unknown and result unknown problem types?

The results of this research are believed to support the findings in the related literature, the teachers
as implementers and the experts who design the curricula.

Method
Research Design

The mixed method was used in this research. In the mixed method, the researcher combines
qualitative and quantitative methods, approaches and concepts. Creswell (2014) states that the mixed
method studies contain the collection and analyze of qualitative and quantitative data in a single study
or multiple studies. The reason of preference of qualitative methods in addition to quantitative methods
is to provide contribution to obtain profound data about the topic and to make the topic be understood
more comprehensively (Yildinm & Simsek, 2008). Descriptive research design was used in the
quantitative dimension of this research and interview technique was used in the qualitative dimension
of this research.

Participants

The population of this research is comprised of 5-6 aged children who attend pre-schools in Adana
and the pre-school teachers who work in these schools. In order ro represent the population, three
independent pre-schools affiliated with Adana Provincial Directorate of National Education were
selected according to the suitable sampling method. 50 children attending these schools were selected
according to the random sampling method and the sample of this research was constituted. In addition,
the teachers of the children who were taken into the sample of this research were also taken into the
sample of this research. For this purpose, 6 teachers were included into this research.

Four of the teachers who were included into the research had almost 10 years of teaching
experience (between 3 and 8 years) and two of them had almost 20 years of teaching experience (14
and 19 years). Six of the teachers had bachelor’s degrees. Also, four of the teachers graduated from the
Department of Pre-school Education and two of them graduated from the Department of Primary
School Education.
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Instrument

The data collection tools in this research were a “verbal problem test”, developed by the researchers
so as to evaluate the children’s problem solving skills and to define the teachers’ implementations about
verbal problems and a semi-structured “interview form” for determining the perspectives of the
teachers about the implementation of verbal problems.

Verbal Problem Test consists of 11 questions three of which were joining type (initial, change and
result unknown), three of which were separation type (initial, change and result unknown), three of
which were comparison type (difference unknown, larger unknown and smaller unknown) and two of
which were part-whole type (whole unknown and part unknown). The verbal problem test was
developed by the researchers based on the related literature. The test was broached to the experts
primarily in order to provide its validity. Necessary revisions were made upon the suggestions of five
experts who were teaching in the Departments of Pre-School Education and Primary School Education.
Next, the test was presented to 10 children who were attending a pre-school and it was tested if the
questions were understandable or not. Through this pilot implementation, it was aimed to eliminate the
possible misunderstandings in the test and its implementation. As a result, necessary changes were
made and the test was finalized. The internal consistency (KR20) was calculated so as to define the
validity after it was implemented on the children in the sample. The results of the analysis showed that
the internal consistency score of the test was .83, revealing that the test was reliable.

In order to collect data, the test was implemented on the children in the sample of the research and
was presented to their teachers. The test was implemented to the children through concrete materials
(such as legos, beads).

Semi-structured interview form consists of eight questions and it was formed by the researchers. In
the form, there are open-ended questions about the verbal problem types of addition and subtraction
which the teachers presented to children and about the reason why they preferred those types of
problems.

Procedure

At the stage of data collection, the researchers went to the schools which were determined in
advance and interviewed with the school directors and the teachers to explain the purpose of the
research. Next, a letter explaining the purpose of the research and informed consent forms were sent to
the parents so as to be able to do interviews with the children. The children whose parents filled in the
informed consent forms and certified the participation of their children in the study were included into
the research. The data were obtained through individual interviews with the children in a quiet room in
the school. Before the test was given, the researchers had a short talk with the children in order to make
them feel relaxed and they were asked if they wanted to answer some questions which were going to be
asked or not.

The test was given to each child in the same order individually who accepted to answer the
questions. The test took about 15 minutes for each child. The children were allowed to use concrete
materials (legos) during the presentation of the verbal problems. After the interviews with the children
were completed, they were thanked and taken back to their classroom. After the implementation of the
test with the children in one class ended, the teacher of that classroom was interviewed individually.
These interviews were made in a suitable place of the school rather than the classroom. The same
verbal problem test which was given to the children was presented to the teachers and they were asked
to tick the problem types which they used most in mathematics activities. Then, the questions in the
semi-structured interview form were asked to the teachers in the same order. The interviews with the
teachers took about 10 minutes.
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Data Analysis

In the quantitative dimension of the research, the answers which were given by the students were
evaluated as “successful” if they were correct and as “unsuccessful” if they were incorrect. For each
correct answer, “one point” was given and the points taken from correct answers were calculated. They
were presented as frequencies.

IH

In the qualitative dimension of the research, the data obtained from the teachers were analyzed
through content analysis. The process of content analysis started with the evaluation of the data
transcribed. The aspects which became prominent or which were evaluated as important were defined
and the codes were obtained following these themes.

In the research, the children were asked 11 types of questions in total from the types of joining,
separation, comparison and part-whole about addition and subtraction. The answers of the children to
these questions are presented in Table 1.

Results

The findings obtained in this research from the children and the teachers were presented in this
chapter under two parts.

Verbal Problem Solving Skills of Pre-school Children

Table 1.
The Frequencies and Percentage Distributions of the Children’s Answers to the Verbal Problem Types
about Addition and Subtraction.

Joining Separation Comparison Part-whole

n % n % n % n %
No correct nswers 4 8.00 1 2.00 43 86.00 2 4.00
1 correct answer 35 70.00 17 34.00 1 2.00 14 28.00
2 correct answers 2 4.00 20 40.00 3 6.00 34 68.00
3 correct answers 9 18.00 12 24.00 3 6.00 - -
Total 50 100.00 50 100.00 50 100.00 50 100.00

When Table 1 was considered, it was seen that the verbal problem type which the students found
the most difficult was the “comparison” type problems. While 43 children could not answer any of the
comparison problems, only 7 children could answer these questions correctly. When the number of the
correct answers of the children who could answer these questions was investigated, it was found that
one child gave correct answer to one question, two children gave correct answers to two questions and
three children gave correct answers to three questions.

The problem types which were answered correctly the most were separation, joining and part-whole
problems. While only one child could not answer any of the separation problems, four children could
not answer the joining problems. The children were quite successful at part-whole problems; only two
children could not answer this type of problems. The children did not generally have difficulty in
answering part-whole problems. When the answers of 14 children who gave correct answer to only one
of the part-whole problems were analyzed, it was revealed that 12 of them could answer whole
unknown problems correctly and 2 of them could answer part unknown problems correctly.
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Table 2.
The Frequency and Percentage Distribution about the Answers by the Children on Initial Unknown,
Change Unknown and Ending Unknown Problems among Separation and Joining Type Problems.

Initial Unknown Change unknown Ending unknown

n % n % n %
The children who only answered 7 14.00 21 42.00 3 6.00
separation type problems
The children who only answered 3 6.00 - - 1 2.00
joining type problems
The children who answered both 6 12.00 11 22.00 45 9.00
types of problems
The children who could not answer 34 68.00 18 36.00 1 2.00
any problems
Total 50 100.00 50 100.00 50 100.00

When the answers of the children to the initial unknown, change unknown and ending unknown
problems from among separation and joining type problems were analyzed (Table 2), it was found that
34 of 50 children who participated in the study could not solve any of the initial unknown problems.
Only six children answered initial unknown problems from both joining and separation type problems. 3
of 10 children who could answer only one question gave correct answer to joining type of problems and
7 of them gave correct answer to separation type problems.

In the research, two questions with change unknown were asked to the children and it was observed
that 18 of 50 children could not solve any of the problems with change unknown problems in the
separation and joining type problems. 11 children could answer change unknown problems in both
separation and joining types. The rest 21 children gave correct answer to one question in only
separation type problems.

When Table 2 was taken into account, it was found that only one of 50 children who participated in
the study could not solve any of ending unknown problems while the other children could solve all of
the ending unknown questions. 45 of the children could answer two ending unknown problems
correctly. One of the rest four children gave correct answers to the problems in joining type and three of
them gave correct answers to the problems in separation type.

Verbal Problem Types that the Teachers Present to the Children

In the study, the teachers were asked about the verbal problem types that they presented to the
children about addition and subtraction and their opinions about the implementation of these types of
problems. The findings obtained in the research are presented in Table 3.

Table 3.
The Teacher Distributions Regarding the Verbal Problem Types about Addition and Subtraction.

The teachers’ answers

The number of the teachers who used only result unknown problems

The number of the teachers who used result and change unknown problems

The number of the teachers who used all types of problems mainly result unknown problems

N = WS

In the research, the teachers were asked through “the verbal problem test” to mark the verbal
problem types that they presented to the children in mathematics activities the most. When the findings
were analyzed, it was determined that the teachers present result unknown problem type to the
children the most. Three of six teachers who participated in the research stated that they used only
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result unknown (joining and separation) problem type among three problem types. The number of
teachers who expressed that they presented both result and change unknown problem types to the
children was one and the number of teachers who expressed that they presented all problem types but
result unknown problem type more frequently to the children was two. In other words, all teachers who
participated in this research used result unknown problems in mathematics activities the most. The
teachers explained their opinions concerning this issue as follows:

For example, one of the teachers explained his/her opinion about this issue as “/ do not ask
questions with initial and change unknown. | ask ending unknown questions” (T6).

Another teacher expressed his/her opinion as “I generally ask ending unknown questions, | do not
ask initial and change unknown problems” (T3).

One of the teachers stated his/her opinion as ”/ use result unknown problems the total of which do
not exceed 10. | have never asked and tried change and initial unknown problems” (T5).

Another teacher remarked his/her opinion as “I use ending and change unknown problem types
more than the other types... | ask ending unknown problems more frequently” (T4).

When the opinions of the teachers who presented only result unknown problems to the children
were analyzed, it was seen that the reason of their preferences about using only ending unknown
problem types was prejudgements assuming that the children can not solve other problem types. The
findings obtained from the interviews with the teachers showed that the teachers avoid using
comparison type problems. Some teachers expressed that they consider comparison type problems
unsuitable for the children without trying them. For example, one of the teachers explained his/her
opinion about this issue as “Comparison type problems can be asked and the children can answer these
problems. | have not asked larger unknown comparison questions but | do not think the children can give
answers to these questions. It is a difficult problem type” (T6).

Part-whole problem type was not considered as a separate problem type by the teachers. It was
considered as a similar problem type with joining and separation problem types. For example, one of
the teachers verbalised his/her opinion about this topic as “ I ask part-whole problem types in addition
and subtraction (ending unknown)” (T6).

Besides, it was determined that the teachers who use all problem types use “initial unknown” and
“comparison” type problems less than the other problem types. The teachers explained their reasons
for not using some problem types as ‘lack of resources containing various problem types (T3 and T6)’
and ‘not having faced this type of problem in their educational years (T3)’.

Discussion

There were two main purposes of this study. The first was to investigate the verbal problem solving
skills of pre-school children. The second was to determine the types of problems about addition and
subtraction which are presented by pre-school teachers to children and the perspectives of pre-school
teachers about the implementation of these types of problems. The study contributes significantly into
the related literature and provides guidance for the prospective researchers.

In the research, firstly, it was aimed to answer at what kind of verbal problem types the children are
good. The results revealed that the children are more successful at joining, separation and part-whole
problems than at comparison problems. It was also found that comparison problem types are the most
difficult ones to answer for children. When the results were examined in a detailed way, it was
determined that the children can solve separation problems more easily than joining problems.
Furthermore, they can solve the problems with whole unknown more easily than the problems with part
unknown. Similar findings are often reported in the related literature (Carpenter, Carey & Kouba, 1990;
Cross, Woods & Schweingruber, 2009; Haylock & Cockburn, 2004; Nures & Brgant, 2008; Sarama &
Clements, 2009).
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There might be several reasons for the children’s being less successful at separation, joining and
part-whole problems than comparison type problems. As stated in the literature, it can be first because
the teachers’ frequent presentation of separation and joining problem types to the children (Nures &
Brgant, 2008; Olkun & Toluk, 2002; Sperry Smith, 2001; Van De Walle, 2001). Secondly, it may result
from not including some problem types in the written materials presented to children, as revealed in a
study by Olkun and Toluk (2002) which was on the investigation of verbal problem types in elementary
school mathematics coursebooks. Namely, the children never come across with these problem types.
This can be the reason of the children’s low achievement in some problem types that are not included in
coursebooks. The third and the most important reason of the children’s failure at solving comparison
type problems can be developmental characteristics of the children. The children in this age group solve
problems by modelling mostly through objects. Joining and separation problems are easier to model
since they are generally in the way of combining or separating two independent clusters from each
other. Therefore, it is believed that the children solve these types of problems more easily (Cross et al.,
2009; Haylock & Cockburn, 2004; Nures & Brgant, 2008).

In this study, the children’s problem solving skills about initial, change and ending unknown
problems from among joining and separation type problems were also investigated. The results of the
research showed that the unknown problem type in which the children have the most difficulty were
the problems with initial unknown and change unknown, respectively. It was also found that the
problem type which the children can solve the most easily were the problems with ending unknown
problems. These findings are in line with the studies conducted on both elementary school students and
pre-school students and the related literature (Carpenter et al., 1990; Cross et al., 2009; Haylock &
Cockburn, 2004; Nures & Brgant, 2008; Sarama & Clements, 2009). In the study by Pilten (2010), which
aimed at the evaluation of operational techniques that were used in solving problems with different
semantic structures, it was found that the children were more successful at solving result unknown
problem types than at change and initial unknown problem types. Olkun and Toluk (2002) obtained
similar results in their study which was conducted with 2™ 3™ and 4" grade children in elementary
school.

There might be several reasons why the children are unsuccessful at solving the problems with initial
and change unknown which are presented to them. The first of them is the teachers’ presentation of
mostly problems with ending unknown during the mathematics activities as can be understood by the
data obtained from the interviews with the teachers. Another reason, as stated by the teachers, might
be the frequent presentation of the questions including problems with result unknown in the written
materials produced for the children. Another important reason, as expressed by Piaget, might be the
children’s at this age group are cognitively unable to acquire everting skills. Since addition is the reverse
of subtraction and subtraction is the reverse of addition, the children who haven’t acquired this skill yet
have limited ability in solving this type of problems (Aktas Arnas, 2013). In the second main question of
the research, the teachers’ perspectives about the verbal problem types about addition and subtraction
that they present to the children and the implementation of these types of problems were investigated.
The results show that all of the teachers give place to the problems with result unknown the most in
mathematics activities. The most important reason of the teacher’s not using the other types of
problems is their pre-judgements which assume that the children will not be able to solve these types of
problems.

Similar results were observed when the related literature was reviewed. Limited number of studies
which were conducted (Nures & Brgant, 2008; Sperry Smith, 2001; Van De Walle, 2001) show that pre-
school teachers do not present all types of problems adequately. The studies that were carried out with
teachers reveal that the attitudes and beliefs the teachers have towards mathematics education affect
the variety and quality of in-class implementations directly (Klibanoff & Levine 2006, Thompson, 1984;
Ernest, 1989). In fact, the conducted studies show that there is a positive relationship between the
mathematical knowledge of teachers and children’s academic success (Hill, Rowan & Ball, 2005).
Moreover, the results of this study revealed that most of the teachers are not informed about all types
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of verbal problems and they do not present some types of problems to the children as they are not
included in the written materials which are used for pre-schools. It was confirmed by the studies in
various countries in the related literature that mathematics course books do not include some types of
problems or they are not equally presented. For example, in the studies of Parmjit and Teoh (2010) and
Parmjit (2006) in Malaysia, Despina and Herikleia (2014) in Greece, Olkun and Toluk (2002) in Turkey,
they found that mathematics coursebooks in the elementary education do not include some types of
problems or they are not equally presented. These studies, however, were generally carried out in
elementary education level and no data about pre-school education was observed.

Conclusion & Implementation

This study is believed to make significant contributions to the literature. The most important result
of the study is the variation of the situation of the children’s solving verbal problems according to the
type of the problem and the unknown in the problem. It was concluded in this research that the children
are more successful at separation, joining and part-whole types of problems from among verbal
problem types than comparison type of problems. It was also revealed that the children solve the
problems with ending unknown more easily than the problems with change and initial unknown in
terms of the type of unknown in the problem.

The interviews with the teachers indicated that they do not prefer presenting comparison type
problems and problems with initial unknown problems to children in mathematics activities. It was
discovered that the majority of the teachers were not informed about all types of problems and they do
not present some types of problems as those problems are not included in the written materials used
for pre-school education. These results showed that there is a linear relationship between the types of
problems that some teachers use in their programs and the children’s success at solving those types of
problems.

On the basis of these findings, it can be suggested that the teachers in the field should be informed
about the existence of various types of problem and their instruction while organizing in-service training
programs. Moreover, the writers of written materials for pre-school education should lay emphasis on
this issue sensitively. Furthermore, it is believed that the awareness of the teachers about these types of
problems might increase by adding these types of problems to the acquisitions while revising the pre-
school education curriculum.

Although this study makes significant contributions to the literature, it has also some limitations.
Primarily, the results are not enough to make generalizations as the sample of this study is small in size.
However, it presents important clues about both fields of mathematics education and pre-school
education. In order to be able to make the results generalize, it can be suggested to the researchers that
the prospective studies should be conducted with larger samples. In addition, this study has a
descriptive design. Longitudinal and experimental studies are needed to reveal the lack of success of the
children more clearly. For this purpose, it can be suggested that prospective studies should be designed
in experimental research design and they should be longitudinal.
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Tirkge Siiriim

Giris

Problem ¢6zme, egitimin birgok alaninda yer almaktadir ve 6zellikle de matematik egitiminde énemli
bir yere sahiptir. Problem ¢6zme, matematigin énemli 6gelerinden birisidir ve matematik programlarinin
da en 6nemli pargasidir (Van de Walle, 1994). Bireylerin matematigi daha iyi anlamalari ve matematik
egitimi icin gerekli becerileri kazanmalari problem ¢ézme ile mimkin olmaktadir (Yaman & Dede, 2005).
Bireyler problem ¢6zme sirecinde matematige iliskin bilgileri anlayip kullanabilir, bu bilgileri
iliskilendirebilir, yeni matematiksel anlayislar gelistirebilir ve farkli diisinme bicimlerini agiklama firsati
bulabilirler (NCTM, 2000). Bununla birlikte, problem ¢6zme becerisi birka¢ haftada ya da ayda gelismez.
Problem ¢6zme yetenegindeki gelisme yavas ve slreklilik gerektirmektedir (Van de Walle, 1994). Bu
nedenle, problem ¢6zmeye okul 6ncesi donemden baslayarak yer verilmelidir.

Okul oncesinde cocuklarin toplama ve cikarmaya iliskin problemleri ¢ézmelerinde c¢ocuklara
problemin sunulus bigiminin énemli bir roli bulunmaktadir. Cocuklarin problemi anlamalarinda dilin
6nemi buydktar. Yapilan arastirmalar, okul 6ncesi cocuklara problemler sbézel problem seklinde
sunuldugunda daha basarili olduklarini gostermektedir (Tarim & Deretarla Giil, 2003). Cocuklar informal
matematik egitiminde toplama ve gikarmaya iliskin sdzel problemleri kendi stratejilerini gelistirerek
¢ozebilmektedirler (Carpenter, Moser & Bebout, 1988). Cocuklarin sézel problemleri ¢ézebilme ile ilgili
cesitli yeteneklerle okula basladiklari bilinmektedir. Cocuklar bu problemleri ¢ézerken ise modelleme ya
da sayma stratejisini kullanmaktadirlar. Ote yandan bu stratejileri formal bir sekilde 6grenmemekte, ya
informal bir sekilde 6grenmekte ya da kendi kendilerine kesfetmektedirler (Carpenter,1985).

Toplama ve c¢ikarmaya iliskin sozel problemler farkli sekillerde siniflandiriimaktadir. Bazi
arastirmacilar (Carpenter & Moser, 1983; Van De Walle, 2001); bu problem durumlarini birlesme,
ayirma, parga butin ve karsilastirma bigiminde siniflandirmaktadirlar. Cocuklarin problem ¢6zme
yetenekleri de bu problem tiplerine gore degisiklik gbstermektedir. Ayrica, ¢ocuklarin problem ¢ézme
becerileri problemlerdeki bilinmeyen tiriine goére de degisiklik gostermektedir (Haylock & Cockburn,
2004; Nures & Brgant, 2008; Sarama & Clements, 2009). Okul 6ncesinde 6gretmenler matematik
etkinliklerinde genellikle birlesme ve ayirma tirindeki yani tek adimli toplama ya da ¢ikarma ile
¢oziilebilecek problemlere yer verilmektedir. Oysaki matematik etkinliklerinde problem tiirlerinin
hepsine yeterli sayida yer verilmesi ¢ocuklarin soézel problem ¢ézme becerilerinin gelisimi icin gerekli
gorinmektedir (Peterson, Fennema & Carpenter, 1989). Ancak yapilan g¢alismalar ilkokul ¢ocuklari igin
hazirlanan matematik ders kitaplarinin bazi problem tiirlerini hi¢ icermedigini ve 6grencilerin kitaplarda
yer almayan problem tirlerini ¢dzmede daha az basarili olduklarini géstermektedir (Olkun & Toluk,
2002). Bu durum okul 6ncesi ¢ocuklar icin hazirlanan etkinlik kitaplari icinde gegerli olabilir.

So6zel problemlerle ilgili yapilan arastirmalar incelendiginde, okul Oncesi dénemde yurt disinda
gerceklestirilen ¢cok sayida arastirmaya rastlanirken (Bryant, Christie & Rendu, 1999; Carpenter , Ansell,
Franke, Fennema & Weisbeck, 1993; Hunting, 2003; Tunteler & Resing; 2002; Vilette, 2002; Wilkins,
Baroody & Tiilikainen , 2001), Tirkiye'de konuyla ilgili sinirla sayida arastirma (Artut, 2009; Tarim, 2009;
Tarim & Deretarla Giil, 2003) oldugu gorilmektedir. Tiirkiye'de bu konuda yapilan ¢alismalarin (Akbaba
Altun & Olkun, 2004; Aladag, 2009; Balci, 2007; iskenderoglu, Kilig, Olkun & Olkun, 2011; Kir, 2011;
Memnun, 2014; Ozarslan, 2010; Soylu, 2007) ise genellikle ilkdgretim cagindaki ¢ocuklar {izerinde
yapildigi saptanmistir. Ulutas ve Ubuz (2008) tarafindan yapilan bir calismada matematik egitimi tGzerine
vapilan arastirmalarin en fazla ilkbgretim Il. kademe Ogrencileri, 6gretmen adaylari ve ilkogretim I.
kademe oOgrencileri (zerinde vyapildigi sonucuna ulasmistir. Ortadgretim 06grencileri, Universite
o6grencileri, okul dncesi donem cocuklari ve 6gretmenler ile yapilan ¢alismalarin ise daha az oldugu
saptanmistir. Toplama ve g¢ikarmaya iliskin sézel problemlerle ilgili yapilan galismalar incelendiginde,
arastirmacilarin gogunlukla ¢ocuklarin sdzel problem ¢ozle stratejileri ve gocuklarin toplama ve ¢ikarmayi
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o6grenme davranislari Gzerine odaklandiklari saptanmistir (Bryant vd., 1999; Carpenter vd, 1993; Tarim &
Deretarla Gil, 2003; Vilette, 2002; Wilkins vd, 2001). Bir kag ¢alismada ise sozel problem ¢dzmede
kullanilan yontemin (isbirlikgi 6grenme) etkisi incelenmistir (Artut; 2009; Tarim, 2009). Ancak matematik
egitiminde en 6nemli aktorlerden biri olan 6gretmenlerin sinif ici uygulamalarini esas alan her hangi bir
calismaya rastlanmamistir.

Bu dlstnceden hareketle bu arastirmanin iki temel amaci vardir. Birincisi okul éncesi ¢cocuklarinin
toplama ve gikarmaya iliskin sézel problem ¢&zme becerilerinin incelenmesidir. ikincisi okul &ncesi
ogretmenlerin ¢ocuklara sunduklari toplama ve ¢ikarmaya iliskin sozel problem tirleri ile bu problem
tirlerinin uygulamasina iliskin goruslerinin belirlemesidir. Bu amagla asagidaki arastirma sorularina yanit
aranmistir;

1. Okul 6ncesi gocuklarin toplama ve ¢ikarmaya iliskin birlestirme, ayirma, karsilastirma ve parga-
bitun tarindeki problemleri cevaplama oranlari nedir?

2. Okul 6ncesi gocuklarin ayirma ve birlesim tlrl problemler igerisinde baslangig, degisim ve sonug
bilinmeyenli problemleri cevaplanma oranlari nedir?

3. Okul Oncesi 6gretmenlerinin ¢ocuklara sunduklari toplama ve c¢ikarmaya iliskin sézel problem
tirleri nelerdir?

4. Okul Oncesi 6gretmenlerinin toplama ve ¢ikarmaya iliskin birlestirme, ayirma, karsilastirma ve
parga-batin tirindeki problemleri ile baslangig, degisim ve sonug bilinmeyenli problem tiplerinin
uygulanmasina iliskin gérusleri nelerdir?

Bu arastirmanin sonuglarinin ilgili alan vyazina, uygulayicilar olarak 6gretmenlere ve egitim
programlarini yapan uzmanlara énemli destek saglayacagi diisiinilmektedir.

Yéntem
Arastirma Modeli

Bu arastirmada karma yontem kullaniimistir. Karma yontemde arastirmaci nitel ve nicel ydontem,
yaklasim ve kavramlari birlestirir. Creswell karma ydntem c¢alismalarinin tek bir ¢alisma veya coklu
calismalar (multiple-studies) icerisinde, nicel ve nitel verilerin toplanmasi ve analiz edilmesini kapsadigini
belirtmektedir (Creswell, 2014). Nicel yontemlerle birlikte nitel yontemlerin tercih edilmesinin nedeni,
konuya iliskin daha derinlemesine verilerin elde edilmesine ve konunun daha kapsamli olarak
anlasilmasina katki saglamaktir (Yildirnm & Simsek, 2008). Arastirmanin nicel boyutunda betimleyici
tarama modeli, nitel boyutunda ise gorisme teknigi kullanilmistir.

Katilimcilar

Bu arastirmanin evrenini Adana ilinde okul 6ncesi kurumlarina devam eden 5-6 yas grubu ¢ocuklar ve
bu okullarda gorev yapan okul 6ncesi 6gretmenleri olusturmaktadir. Evreni temsil etmek lzere uygun
ornekleme yontemi ile Adana ilinde bulunan Milli Egitim il midurligine bagh l¢ bagimsiz anaokulu
secilmistir. Bu okullarda bulunan ¢ocuklar arasindan tesadufi 6rnekleme yontemiyle 50 ¢ocuk secilmis ve
arastirmanin  orneklemi olusturulmustur. Ayrica 6rnekleme alinan g¢ocuklarin 6gretmenleri de
arastirmanin 6rneklem grubuna dahil edilmistir. Bu amagla arastirmaya alti 6gretmen alinmstir.
Arastirmaya dahil edilen 6gretmenlerin dort tanesi 10 yila yakin (3-8 yil arasi) siredir 6gretmenlik
yaparken, iki tanesi 20 yila yakin (14 ve 19 yil) siiredir 6gretmenlik yapmaktadirlar. Ogretmenlerin altisi
dort yillik Gniversite mezunudur. Bununla birlikte 6gretmenlerin dort tanesi okul dncesi 6gretmenligi iki
tanesi ise sinif 6gretmenligi mezunudurlar.
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Veri Toplama Araglari

Arastirmada veri toplama araci olarak g¢ocuklarin sézel problem becerilerini degerlendirmek ve
ogretmenlerin ¢ocuklara sunduklari s6zel problemlere iliskin uygulamalarini belirlemek amaciyla
arastirmacilar tarafindan olusturulan "sozel problem testi" ile 6gretmenlerin sdzel problemlerin
uygulanmasina iliskin ilgili goruslerini belirlemek amaciyla yari yapilandirilmis “gérisme formu”
kullantimstir.

Sézel problem testi, birlestirme tirl Ug soru (baslangig, degisim ve sonug bilinmeyenli), ayirma tiri
lic soru (baslangig, degisim ve sonug bilinmeyenli), karsilastirma tirl Gg soru (fark bilinmeyenli, bliytk
bilinmeyenli ve kiigik bilinmeyenli) ve par¢a butlin turl iki soru (biitin bilinmeyenli ve parga
bilinmeyenli) olmak Uzere 11 sorudan olusmaktadir. Sézel problem testi ilgili literatir esas alinarak
arastirmacilar tarafindan olusturulmustur. Test gegerliligini saglamak igin test dncelikle uzman gorisiine
sunulmustur. Okul 6ncesi 6gretmenligi ve sinif 6gretmenligi anabilim dalinda gérev yapan bes uzmandan
gelen oOneriler sonrasinda gerekli diizenlemeler yapilmistir. Daha sonra test okul éncesine davam eden
10 ¢ocuga sunulmus ve sorularin anlasilip anlasilmadigi test edilmistir. Bu pilot uygulama ile testten ve
uygulamadan dogabilecek aksakliklar giderilmeye calisilmistir. Bunun sonucunda gerekli diizeltmeler
yapilarak teste son hali verilmistir. Test 6rnekleme alinan g¢ocuklara uygulandiktan sonra glvenirligini
belirlemek amaciyla i¢ tutarliik puani (KR20) hesaplanmistir. Analizler sonucunda testin i¢ tutarhhk
puaninin .83 oldugu saptanmistir. Sonuglar testin givenilir oldugunu géstermektedir.

Test veri toplamak amaci ile hem 6rnekleme alinan ¢ocuklara uygulanmis hem de 6gretmenlerine
sunulmustur. Test somut materyaller (Legolar, boncuklar gibi) araciligiyla ¢cocuklara uygulanmaktadir.

Yari yapilandiriimis gériisme formu: Toplam sekiz sorudan olusan ve arastirmacilar tarafindan
olusturulan bir formdur. Formda, 6gretmenlere ¢ocuklara sunduklari toplama ve ¢ikarmaya iliskin sézel
problem tirleri ile neden bu problem tirlerini tercih ettiklerine dair agik uglu sorular yer almaktadir.

Uygulama Siireci

Arastirma verilerinin toplanmasi asamasinda, arastirmacilar dncelikle belirlenen okullara giderek okul
middrleri ve 6gretmenlerle gérismiusler ve arastirmanin amacini anlatmislardir. Daha sonra c¢ocuklarla
gorisme yapabilmek icin ebeveynlere arastirmanin amacini agiklayan bir mektup ile birlikte izin formlari
génderilmistir. izin formlarini dolduran ve onay veren ebeveynlerin cocuklari arastirmaya dabhil
edilmistir. Veriler okulun sessiz bir odasinda ¢ocuklarla yapilan bireysel goériismeler yoluyla elde
edilmistir. Test uygulanmadan 6nce ¢ocuklarla kisa bir sohbet edilerek rahatlamalari saglanmis daha
sonra kendilerine bazi sorular soracaklari séylenilmis ve cevap vermek isteyip istemedikleri sorulmustur.
Cevap vermeyi kabul eden her bir gocuga test bireysel olarak ayni sira ile uygulanmistir. Test her bir
cocuk icin ortalama olarak 15 dakika sturmdistir. Sozel problemler sunulurken cocuklarin somut
materyaller (legolar) kullanmasina izin verilmistir. Cocuklar ile gériismeler tamamlandiktan sonra
tesekkiir edilerek ¢ocuk sinifina gétirilmistir. Bir siniftaki cocuklarla testin uygulamasi bittikten sonra o
sinifin 6gretmeni ile bireysel olarak gorisilmistir. Gortsmeler, sinif disinda, okulun uygun bir
mekaninda gerceklestirilmistir. Ogretmenlere de cocuklara sunulan sdzel problem testi sunulmus ve
kendisinden matematik etkinliklerinde en ¢ok yer verdikleri problem tirlerini segerek isaretlemeleri
istenmistir. Daha sonra 6gretmenlere yari yapilandirilmis gériisme formunda yer alan sorular ayni sira ile
sorulmustur. Ogretmenlerle gerceklestirilen gériismeler ortalama 10 dakika siirmistdir.

Verilerin Analizi

Arastirmanin nicel boyutunda, ¢ocuklarin her bir soruya verdikleri cevaplar dogru ise "basarih", yanlis
ise "basarisiz" olarak degerlendirilmistir. Cocuklarin verdikleri her bir dogru cevap igin "bir puan" verilmis
ve dogru cevaplardan alinan puanlar hesaplanmistir. Frekans olarak sunulmustur.
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Arastirmanin nitel boyutunda, 6gretmenlerden elde edilen veriler icerik analizi ile ¢ozimlenmistir.
icerik analizine yazili dokiimii yapilan verilerin incelenmesiyle baslanmistir. incelenen verilerde 6ne ¢ikan
ve 6nem tasidig1 degerlendirilen yonler belirlenerek 6nce kodlar sonra da temalar elde edilmistir.

Bulgular

Arastirmada c¢ocuklardan ve 6gretmenlerden elde edilen veriler bu bélimde iki bashk altinda
sunulmustur.

Okul Oncesi Gocuklarinin Sézel Problem GCézme Becerileri

Arastirmada ¢ocuklara toplama ve g¢ikarmaya iliskin birlestirme, ayirma, karsilastirma ve parga-biitiin
tirinden toplam 11 tip soru yoneltilmistir. Cocuklarin bu sorulara verdikleri yanitlar Tablo 1'de
sunulmustur .

Tablo 1.
Cocuklarin Toplama ve Cikarmaya iliskin Sézel Problem Tiirlerine Verdikleri Cevaplarin Frekans ve Yiizde
Dagilimi.

Birlestirme Ayirma Karsilagtirma Parga-butiin
n % n % n % n %
Yapamadi 4 8.00 1 2.00 43 86.00 2 4.00
1 tane dogru 35 70.00 17 34.00 1 2.00 14 28.00
2 tane dogru 2 4.00 20 40.00 3 6.00 34 68.00
3 tane dogru 9 18.00 12 24.00 3 6.00 - -
Toplam 50 100.00 50 100.00 50 100.00 50 100.00

Tablo 1 incelendiginde, cocuklarin en fazla zorlandiklari sézel problem tiriiniin "karsilastirma"
problemleri oldugu gorilmektedir. 43 cocuk karsilastirma problemlerin hig¢ birini cevaplayamazken
sadece yedi ¢ocuk bu sorulara dogru cevap verebilmistir. Bu problem tiirine dogru cevap veren
cocuklarin dogru sayilari incelendiginde ise bir gocugun bir soruya, lger cocugun iki ve U¢ soruya dogru
cevap verdikleri saptanmistir.

Cocuklar tarafindan en fazla dogru cevaplanan problem tiirli ise ayirma, birlestirme ve parc¢a-bitin
problemlerdir. Ayirma problemlerinin hi¢ birini yalniz bir gocuk dogru cevaplayamazken, birlestirme
problemlerini cevaplayamayan ¢ocuk sayisi dorttir. Parca biitlin problemlerinde de g¢ocuklar oldukga
basarili olmuslardir, bu problem tirinl sadece iki ¢ocuk ¢6zememistir. Cocuklar genel olarak parga
biitin problemlerini ¢dzmekte zorlanmamislardir. Parga bitiin problemlerinden sadece 1 tanesine dogru
cevap veren 14 g¢ocugun cevaplari incelendiginde, 12'sinin bitlin bilinmeyenli problemleri, 2 tanesinin
ise parca bilinmeyenli problemleri dogru cevapladigi ortaya ¢ikmistir.

Tablo 2.
Cocuklarin Ayirma ve Birlesim Tiirii Problemler icerisinde Baslangic, Dedisim ve Sonug¢ Bilinmeyenli
Problemleri Cevaplanmalarina iliskin Frekans ve Yiizde Dadihimi.

Baslangig¢ bilinmeyenli Degisim bilinmeyenli Sonug bilinmeyenli

n % n % n %
Yalnizca ayirma tipini cevaplayan 7 14.00 21 42.00 3 6.00
Yalnizca birlesim tipini cevaplayan 3 6.00 - - 1 2.00
Her ikisini de dogru yapan 6 12.00 11 22.00 45 9.00
Hi¢ dogru yapamayan 34 68.00 18 36.00 1 2.00
Toplam 50 100.00 50 100.00 50 100.00
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Cocuklarin ayirma ve bilesim tiiri problemlerden baslangic, degisim ve sonug¢ bilinmeyenli
problemleri cevaplama durumlari incelendiginde (Tablo 2), Calismaya katilan 50 gocuktan 34’Uniin
baslangic bilinmeyenli problemlerden hi¢ birisini ¢6zemedigi belirlenmistir. Sadece alti cocuk hem
birlesim hem ayirma tiiri problemlerden baslangi¢ bilinmeyenli sorulari dogru cevaplamislardir. Geriye
kalan ve sadece bir soruya dogru cevap veren 10 ¢ocuktan Ucl birlesim tirl problemlerde, yedisi ise
ayirma turt problemlerdeki sorulara dogru cevap vermislerdir.

Arastirmada c¢ocuklara degisim bilinmeyenli iki soru sorulmus ve 50 cocuktan 18’inin ayirma ve
birlesim tiirtindeki degisim bilinmeyenli problemlerden hig birisini czemedikleri belirlenmistir. 11 ¢cocuk
ise hem ayirma hem de birlesim tiuriindeki degisim bilinmeyenli sorulari dogru cevaplamistir. Geriye
kalan 21 gocuk ise yalnizca ayirma tiri problemlerden bir soruya dogru yanit vermistir.

Tablo 2 incelendiginde c¢alismaya katilan 50 c¢ocuktan sadece birinin sonug bilinmeyenli
problemlerden hig birisini ¢6zemedigi, diger ¢cocuklarin tamaminin sonug bilinmeyenli sorulara cevap
verebildikleri belirlenmistir. Cocuklardan 45’i sonug bilinmeyenli iki soruyu da dogru cevaplamistir.
Geriye kalan dort cocuktan biri birlesim tlrinde, gl ise ayirma tlriinde olan sorulara dogru cevap
vermislerdir.

Ogretmenlerin Cocuklara Sunduklari Sozel Problem Tiirleri

Calismada 6gretmenlere, cocuklara sunduklari toplama ve gikarmaya iliskin s6zel problem tirleri ile
bu problem tirlerini uygulamalarina iliskin gorisleri sorulmustur. Arastirmadan elde edilen bulgular
asagida sunulmustur.

Tablo 3.
Ogretmenlerin Cocuklara Sunduklari Toplama Cikarmaya iliskin Sézel Problem Tiirlerine iliskin O§retmen
Dagihmlari.

Ogretmenlerin cevaplari

Sadece sonug bilinmeyenli kullanan

Sonug ve degisim bilinmeyenli kullanan

Sonug bilinmeyenli agirlikli olarak tiim problem tiplerini kullanan

N = W3

Arastirmada ‘sozel problem testi’ kullanilarak 6gretmenlerden matematik etkinliklerinde ¢ocuklara
en fazla sunduklari sdzel problem tiirlerini isaretlemeleri istenmistir. Ogretmenlerin ¢ocuklara en fazla
sonug bilinmeyenli problem tiriini sunduklari belirlenmistir. Arastirmaya katilan alti 6gretmenden gl
problem tirleri iginde sadece sonug bilinmeyenli (birlestirme ve ayirma) problem tiiriine yer verdigini
belirtmistir. Hem sonu¢ hem de degisim bilinmeyenli problem tirini ¢ocuklara sunduklarini belirten
o6gretmen sayisi bir, tim problem tirlerini ¢ocuklara sunduklarini belirten fakat sonug bilinmeyenli
problemleri daha sik sundugunu belirten 6gretmen sayisi ikidir. Yani 6gretmenlerin tamami matematik
etkinliklerinde en fazla sonug bilinmeyenli problemlere yer vermektedirler. Ogretmenler bu konudaki
dusilincelerini asagidaki sekillerde agiklamislardir:

Ornegin 6gretmenlerden birisi bu konudaki diisiincesini "Baslangi¢ ve dedisim bilinmeyenli bu tarz
sorular sormuyorum. Sonug bilinmeyenli sorular soruyorum" seklinde aciklamistir (06).

Bir diger 6gretmen ise "Genelde sonug bilinmeyenli soruyorum. Baslangi¢ ve dedisim bilinmeyenli
sormuyorum" seklinde aciklamistir (O3).

Ogretmenlerden biri ise "Toplam:i 10'u gecmeyecek sonug bilinmeyenli olanlari kullaniyorum. Degisim
ve baslangi¢ bilinmeyenlileri hi¢c sormadim denemedim " seklinde ifade etmistir (O5).

Bir baska 6gretmen ise "Sonu¢ ve degisim bilinmeyenliyi daha sik kullaniyorum digerlerine nazaran.
....Sonuc bilinmeyenliyi daha sik soruyorum" demistir (04).
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Cocuklara sadece sonug bilinmeyenli problemler sunan 6gretmenlerin gorisleri incelendiginde
bunun nedeninin g¢ocuklarin diger problem tirlerini yapamayacaklarina iliskin 6nyargilar oldugu
gorilmistir. Ogretmenlerle yapilan goriismelerden elde edilen bulgular ayrica 6gretmenlerin
kargilastirma tlrd  problemleri kullanmaktan ¢ekindiklerini gostermektedir. Bazi 6gretmenler
denemeden Kkarsilastirma tiirii problemlerin cocuklara uygun olmadigini belirtmislerdir. Ornegin
ogretmenlerden birisi bu konudaki distincesini "Karsilastirma sorulabilir. Cevapta verilebilir belki. Biiytik
bilinmeyenli karsilastirma sorulari sormadim ama buna cevapta alacagimi sanmiyorum. Zor bir soru
tirii" seklinde agiklamistir (06).

Parga-bitiin problem tiri ise 6gretmenler tarafindan ayri bir problem tiru olarak degil birlestirme
ve ayirma problem tiiriine benzer problem tiirii olarak degerlendirilmistir. Ornegin &gretmenlerden biri
bu durumu su sekilde ifade etmistir: " Parga biitiin bunlari da toplama ¢ikarmada (sonug bilinmeyenli)
soruyorum" (06).

Ayrica tim problem tirlerini kullanan 6gretmenlerin problem tirleri icinde ‘baslangi¢ bilinmeyen’ ve
‘karsilastirma’ tipi problemleri daha az kullandiklari belirlenmistir. Ogretmenler bazi problem tiirlerine
neden yer vermediklerini ‘degisik problem tiirlerini iceren kaynaklarin olmamasi (03 ve 06)’ ve ‘kendi
egitim dénemlerinde bu tiir problemlerle karsilasmamis olmalar’’ (03) seklinde aciklamiglardir.

Tartisma

Bu ¢alismanin iki temel amaci bulunmaktadir. Birincisi okul dncesi donem ¢ocuklarinin sézel problem
¢6zme becerilerini incelemektir. ikincisi ise okul 6ncesi 8gretmenlerinin ¢ocuklara sunduklari toplama ve
cikarmaya iliskin sozel problem tirleri ile bu problem tirlerinin uygulamasina iliskin gorisleri
belirlemektir. Calisma, hem literatiire sagladigi katki hem de gelecek arastirmacilara sagladigi destek
acisindan onemli sonuglar icermektedir.

Arastirmada ilk olarak ¢ocuklarin hangi sdzel problem tiriinde daha basarili olduklari sorusuna yanit
aranmistir. Sonuglar ¢cocuklarin birlestirme, ayirma ve parga bitiin problemlerinde karsilastirma problem
tirline oranla daha basarili olduklari belirlenmistir. Karsilastirma problem tiriniin ise ¢ocuklar agisindan
cevaplanmasi en zor problem tird oldugu saptanmistir. Ayrintili olarak incelendiginde gocuklarin ayirma
problemlerini birlesim problemlerine oranla daha kolay ¢ozdiikleri belirlenirken, bitin bilinmeyenli
problemleri ise parga bilinmeyenli problemlere oranla daha kolay ¢ozdkleri belirlenmistir. Bu bulgular
ilgili literatiirde de sikhkla yer almaktadir (Carpenter, Carey & Kouba,1990; Cross, Woods &
Schweingruber, 2009; Haylock & Cockburn, 2004; Nures & Brgant, 2008; Sarama & Clements, 2009).

Cocuklarin ayirma, birlestirme ve parga-bitiin problemlerde karsilastirma tirii problemlerden daha
basarisiz olmalari birka¢ nedenden kaynaklaniyor olabilir. Birincisi literatiirde de belirtildigi gibi, bu
durum o6gretmenlerin cocuklara genellikle ayirma ve birlestirme tipinde problemler sunmalarindan
kaynaklaniyor olabilir (Nures & Brgant, 2008; Olkun & Toluk ,2002; Sperry Smith, 2001; Van De Walle,
2001). ikinci olarak, Olkun ve Toluk, (2002)' un ilkokul matematik kitaplarindaki sézel problem tiirlerinin
incelenmesi Uzerine yaptiklari calismada ortaya koyduklari gibi, cocuklara sunulan yazili materyallerde
de bazi problem tiirlerine hi¢ yer verilmemektedir. Yani cocuklar bu problem tirleri ile hig
karsilasmamaktadirlar. Bu durum gocuklarin kitaplarda yer almayan problem tirlerinde basarilarinin
diistik olmasinin bir nedeni olabilir. Cocuklarin karsilastirma problemlerini gzmede basarisiz olmalarinin
en 6nemli ve lglncl nedeni ise, cocuklarin gelisimsel 6zellikleri olabilir. Bu yas grubundaki ¢ocuklar
problemleri cogunlukla nesneleri kullanarak modelleme yoluyla ¢6zmektedirler. Birlestirme ve ayirma
problemleri genellikle birbirinden bagimsiz iki kiimenin birlestirilmesi yada ayrilmasi seklinde
oldugundan modellemesi daha kolaydir. Bu sebeple ¢ocuklarin bu tip problemleri daha kolay ¢6zdugi
distintlmektedir (Cross vd., 2009; Haylock & Cockburn, 2004; Nures & Brgant, 2008).

Calismada c¢ocuklarin birlestirme ve ayirma tipi problemlerde baslangig, degisim ve sonug
bilinmeyenli problemlere iliskin becerileri de incelenmistir. Arastirma sonucunda g¢ocuklarin en cok
zorlandiklari bilinmeyen tiirliniin baslangi¢ bilinmeyenli problemler oldugu, bunu degisim bilinmeyenli
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problemlerin takip ettigi belirlenmistir. Cocuklarin en rahat ¢6zebildikleri problem tiriiniin ise sonug
bilinmeyenli problemler oldugu saptanmistir. Bu bulgular hem okul 6ncesi donem g¢ocuklari hem de
ilkokul ¢ocuklari ile yapilan galismalarla ve ilgili literatirle paralellik géstermektedir (Carpenter vd., 1990;
Cross vd., 2009; Haylock & Cockburn, 2004; Nures & Brgant, 2008; Sarama & Clements, 2009). Pilten
(2010)'in  farkh anlamsal vyapilardaki problemlerin ¢6ziiminde kullanilan islem tekniklerinin
degerlendirilmesi amaciyla yaptig1 calismada ¢ocuklarin sonug bilinmeyenli problem tirlerini ¢dzmede
degisim ve baslangig¢ bilinmeyenli problem tirlerine oranla daha basarili olduklarini saptamistir. Olkun ve
Toluk (2002)' da ilk okul 2.,3. ve 4. siniflardaki ¢ocuklarla yaptiklari calismada da benzer sonuglar elde
etmislerdir.

Cocuklarin kendilerine sunulan baslangi¢ ve degisim problem tiplerini ¢dzmede basarisiz olmalarinin
bir ka¢ nedeni olabilir. Birincisi, 6gretmenlerle yapilan goriismelerden elde edilen bulgulardan da
anlasildig1 gibi matematik etkinlikleri sirasinda 6gretmenlerin ¢ocuklara genellikle sonug bilinmeyenli
problemler sunmalaridir. Bir digeri 6gretmenlerin de belirttigi gibi cocuklar icin Uretilen yazih
materyallerde ¢ocuklara genellikle sonug bilinmeyenli problemler iceren sorularin sunulmasi olabilir. Bir
diger en onemli sebep ise, Piaget'in de belirttigi gibi bu yas cocuklarin tersine donistiirebilme becerisini
henlz kazanmamig olmalari olabilir. Clinkli toplama g¢ikarma isleminin, ¢ikarma da toplama igleminin
tersidir ve bu 6zelligi kazanmamis cocuklar bu tip problemleri ¢é6zmede sinirli becerilere sahiptirler
(Aktas Arnas, 2013) .

Arastirmada ikinci temel sorusunda 6gretmenlerin ¢ocuklara sunduklari toplama ve gikarmaya iligkin
sozel problem tirleri ile bu problem tirlerinin uygulamasina iliskin gorisleri belirlenmistir. Sonuglar,
o6gretmenlerin tamaminin matematik etkinliklerinde en fazla sonug¢ bilinmeyenli problemlere yer
verdikleri gdstermektedir. Ogretmenlerin diger problem tiirlerine yer vermemelerinin en énemli sebebi
¢ocuklarin bu problem tiirlerini yapamayacaklarina iliskin ényargilardir.

ilgili literatiir incelendiginde de benzer bir sonuglara ulasiimistir. Yapilan sinirli sayidaki arastirma da
okul 6ncesinde 6gretmenlerin (Nures & Brgant, 2008; Sperry Smith, 2001; Van De Walle, 2001) ¢ocuklara
tim problem tiirlerini yeterince sunmadigini gdstermektedir. Ogretmenlerle yapilan ¢alismalar,
o6gretmenlerin matematik 6gretimi ile ilgili olarak sahip olduklari tutum ve inancglarin sinif igi
uygulamalarin gesidini ve niteligini dogrudan etkiledigini géstermektedir (Klibanoff & Levine 2006,
Thompson, 1984; Ernest, 1989). Oyle ki yapilan ¢alismalar égretmenlerin matematik bilgisi ile cocuklarin
akademik basarilari arasinda pozitif bir iliski oldugunu géstermektedir (Hill, Rowan & Ball, 2005).

Ayrica bu ¢alismanin sonuglari 6gretmenlerin cogunun sbzel problem tirlerinin hepsinden haberdar
olmadiklarini ve okul dncesi icin kullanilan yazili materyallerde biitiin problem tirlerine yer verilmedigi
icin bazi problemlerini cocuklara sunmadiklarini géstermistir. ilgili literatiirde de farkli Gilkelerde yapilan
calismalarda, matematik ders kitaplarinin bazi problem tirlerini hi¢ icermedigi ya da esit olarak yer
verilmedigi saptanmistir. Ornegin, Parmjit ve Teoh (2010) ve Parmijit (2006) Malezya'da, Despina ve
Herikleia (2014) Yunanistan'da, Olkun ve Toluk (2002) Tirkiye'de yaptiklari calismalarda ilkégretim
kitaplarinda s6zel problem tirlerinin hepsine yer verilmedigi ya da esit olarak yer verilmedigini
bulmuslardir. Ancak belirtilen bu arastirmalar genel olarak ilkogretim diizeyinde gergeklestirilmis olup
okul 6ncesine iligkin verilere rastlanmamustir.

Sonug ve Oneriler

Bu calismanin alan yazina onemli katkilar saglayacagi dislinilmektedir. Calismanin en 6nemli
sonucu, c¢ocuklarin sézel problemleri cevaplama durumlarinin problemlerin tiriine ve problemdeki
bilinmeyene gore farklilasmasidir. Arastirmada ¢ocuklarin sézel problem tirlerinden ayirma, birlesim ve
parca biitlin problem tirlerinde, karsilastirma problem tiriine oranla daha basarili olduklari sonucuna
ulasilmistir. Problemdeki bilinmeyen tiriine gore ise ¢ocuklarin sonug bilinmeyenli problemleri degisim
ve baslangi¢ bilinmeyenli problemlere gére daha kolay ¢ozdikleri sonucuna variimistir.
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Ogretmenler ile yapilan gériismeler 6gretmenlerin matematik etkinliklerinde gocuklara karsilastirma
ve baslangic bilinmeyenli problemleri sunmayi tercih etmediklerini géstermektedir. Ogretmenlerin
¢ogunlugu problem tirlerinin hepsinden haberdar olmadiklari ve okul 6ncesi igin kullanilan yazih
materyallerde bitlin problem tirlerine yer verilmedigi icin bazi problemleri ¢ocuklara sunmadiklari
belirlenmistir. Bu sonuglar bize 6gretmenlerin programlarinda yer verdikleri problem tdrleri ile
cocuklarin bu problemleri ¢g6zme basarilari arasinda dogrusal bir iliski oldugunu géstermektedir.

Bu bulgulardan yola gikilarak hizmet igi egitim programlari hazirlanirken alandaki 6gretmenlerin farkh
problem tirlerinin varligi ve 6gretimi konusunda bilgilendirilmeleri 6nerilebilir. Ayrica okul 6ncesine
yonelik basili materyaller hazirlayan yazarlarin de bu konunun Uzerine hassasiyet ile durmalari
gerekmektedir. Ayrica okul dncesi egitim programi revize edilirken kazanimlara bu problem tirlerinin
eklenmesi ile 6gretmenlerin problem turlerine karsi farkindaliginin saglanabilecegi de dusinulmektedir.

Bu calisma literatiire dnemli katkilar saglamakla birlikte bazi sinirliliklara da sahiptir. Oncelikle bu
calisma kigik bir 6rneklem grubunda yuratildaginden sonuglar genelleme yapmak icin yeterli degildir.
Ancak hem matematik egitimi hem de okul oncesi egitim alanina iliskin 6nemli ipuglar sunmaktadir.
Sonuglarin genellenebilmesi amaciyla bundan sonra yapilacak calismalarda arastirmacilara daha genis
orneklem gruplari ile galismalari dnerilebilir.

Ayrica bu ¢alisma bir durum saptamasi amaciyla planlanmis bir g¢alismadir. Cocuklarin
basarisizliklarinin daha net ortaya konulabilmesi icin uzunlamasina ve deneysel ¢alismalara da ihtiyag
vardir. Bu amagla gelecek arastirmacilara deneysel desende ve uzunlamasina c¢alismalar yapmalari
Onerilebilir.
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