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Abstract

The current study was carried out to determine the mathematical development levels of children
attending a preschool education institution in terms of mathematical content. The research was conducted on 334
children between 60-72 months attending an independent kindergarten. The mathematical development level of
children was measured through Progress in Math 6 Test. As a result of the analyses conducted, it was found that
the success of the children for “Shapes-Space-Measurements” and “Data Analysis” categories were high in terms
of the mathematical development levels of the children, while their success rates were lower than expected in the
sub-group of processes at the “Numbers” category.
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Ozet

Bu c¢alisma, okul dncesi egitim kurumunda anasimnifina devam eden g¢ocuklarin matematik geligim
diizeylerinin, matematik igerigi agisindan belirlenmesi amaciyla yapilmistir. Arastirma Ankara’da Milli Egitim
Bakanligina bagli, bagimsiz anaokullarina devam eden 60-72 aylar arasinda olan 334 c¢ocuk iizerinde
yiriitilmistiir. Cocuklarin matematik gelisim diizeyleri Matematik Gelisimi 6 Testi (Progress in Math 6) ile
dlgiilmiistiir. Yapilan istatistikler sonucunda cocuklarin matematik gelisim diizeylerinde “Sekil-Alan-Ol¢iimler”
ve “Veri Analizi” Kategorilerinde basarilar1 yiiksek bulunurken “Say1” kategorisinde islemler alt grubunda
basar1 oranlar1 beklenenden daha diisiik diizeyde bulunmustur.

Anahtar Kavramlar: matematik gelisimi, okul dncesi donemde matematik, matematik igerigi
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Introduction

Today, it is generally accepted throughout the world that the qualitative education
given to the children at the preschool period provide children with a good adaptation to school
and environment and increase their success in their later life. The mathematics education
given in this term will help children be aware of their environment and physical world around
them. Through mathematical experience, children will learn that a whole has parts, understand
later that these parts will make up the whole, learn how to make a comparison, separate the
similarities and differences, then will discover how to arrange the knowledge by analyzing the
data, how to organize the knowledge using the graphics and tables, how to make a comment
and understand the relations and learn how to solve problems.

Children in their early childhood years develop mostly the same mathematical
thoughts, strategies and skills regardless of their culture and earlier lives (Ginsburg et al.,
2003). However, even though children do not need any special effort in order to learn
mathematics in their early childhood years, it is pointed out that there is a need for adult
guidance for them to reach the potential desired level as well as their daily experience
(Jackman, 2005; Ginsburg et al., 2003). The activities applied in the environment where
children are present with the guidance of adults for their mathematical development must be
enriched with a systematic mathematics program (Starkey, 2004). Children must be given
applications aiming at their mathematical interests and skills. Children are interested in
shapes, forms, comparing sizes, numbers, numerical processes, classifications and spatial
relations at the same time. Children can understand the addition and subtraction process
before they start school and can usually interest in complex mathematical ideas like symmetry
and large numbers at the same time. They are ready to for interesting mathematical ideas in
terms of intelligence. In this sense, the curriculum of children should be extensive in terms of
content (Ginsburg et al., 2003).

Mathematical skills that must be included in the educational program for preschool
period children could be classified in ten groups as numbers and processes, identical
similarity, part and whole relation, comparing, grouping, classifying and ordering, modeling,
spatial thinking and shape, measuring, data analysis and graphic. Mathematical skills can be
explained shortly as follows;

Numbers and operations: Numbers and operations comprises counting, identical
similarity, classifying, ranking, part and whole relation, comparing, reminding numbers,

writing numbers and changing their value (Jackman, 2005). The fact that children can
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perceive numbers in their early ages at a good level is a necessity for them to learn
mathematics in their later life (Young and Loveridge, 2004).

Matching: Matching is based upon the fact that every object has a value. Matching
occurs when an object is matched with another object or a group of objects is matched with
another group of object in the same number. Matching is the basis of numerical order
principle. Assigning the name of a number (one, two, three etc.) to an object will help
children make an identical relation with the objects (Jackman, 2005; Sperry Smith, 1996).

Part and Whole Relation: Separating objects into the parts which make up them is the
basis of arithmetical knowledge. The first form of part and whole idea is to be able to do
simple processes. Children can do simple adding and subtracting processes in a natural way in
their daily lives. Being able to understand part and whole relation requires doing these
processes (Sophian, 1994; Hunting, 2003).

Comparing: While taking the same features of objects into consideration in
classifying, the differences are taken into account in comparing (Sperry-Smith, 1996.
Children making a comparison discover the relationship between two things or groups
(Charlesworth and Radeloff, 1991).

Grouping: The term of grouping means that the objects with common features such as
colour, shape and size are brought together (Charlesworth and Radeloff, 1991).

Classification and Ordering: The skills of classifying and ordering are of great roles in
the development mathematical logic and learning. It was found in the studies that children
who do not acquire the basic knowledge of classification and ordering at kindergartens cannot
perform well in mathematics in their later school ages (Cianco et al., 2001; Lebron-Rodrigues
and Pasnak, 1977; Pasnak et al., 1987; ext: Clements and Sarama, 2007).

Pattern: Copley (2000) pointed out that ‘Mathematics is the language and science of
models. Thinking over models will help children understand mathematics’ (Jackman, 2005).
A model is the succession of numbers, colours, objects, shapes and movements repeating
continuously at the same line or order (Taylor-Cox, 2003, ext: Jackman, 2005).

Spatial Thinking and Shape: Spatial thinking comprises two skills. These are spatial
orientation and spatial visualization. Spatial orientation is being aware of where something is
and where it is located in the world. Spatial visualization is the skill of being aware of the
objects that look like each other in every aspect, forming an image and using it as a result of
the experience gained (Clements and Sarama, 2007).

A shape is a basic structure which exists in the cognitive development of geometry and
beyond geometry (Jones and Smith, 2002 ext: Clemens and Sarama, 2007). Geometrical
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shapes have different features as closed, having a certain number of straight sides with
different side lengths and angle degrees that are changeable (Satlow and Newcombe, 1998).

Measurement: While cases and objects are given as numbers in measurement, they are
compared with the cases and object with the same features. These numbers can be used in
determining such physical features as volume, weight, length and height and non-physical
features as time, heat and money (Sperry —Smith, 1996; Charlesworth and Radeloff, 1991).

Data Analysis and Graphic: Data analysis includes classification, counting and the
data exhibition development (Clements and Sarama, 2007). Making graphics is a way to make
analysis (Seefeldt, 2005). The questions that cannot be answered through direct observation is
often evaluated by collecting data. Information can be organized, presented and summed
through various methods (Jackman, 2005).

Starkey (2004) pointed out that the activities applied at home and at preschool
education institutions for the mathematical development of children must be enriched with a
systematic mathematics problem. For that purpose, even though a great many mathematical
educational programs have been developed in terms of all mathematical improvements of
preschool children focusing on national educational standards in mathematics in Europa and
the USA, there is no study in this issue in Turkey. Determining the mathematical
developmental levels of children is of great importance in order to find out what kind of
mathematical skills should be supported. In that way, it is thought that the activities needed in
the mathematical developments of children will be able to be enriched through a systematic
mathematics program.

Method

This study was carried out to determine the determining the mathematical
development levels of children attending a kindergarten in terms of mathematical content.

Survey method was used as a descriptive method in this research. Also known as a
scanning method, survey method is one of the methods widely used in educational sciences as
well social sciences.

Population and Sampling

The population of the research was comprised of 60-72 months old children attending
to a kindergarten in the central towns of the city of Ankara.

The population consisted of 334 children under 6 years of age with a normal
development, attending to nine kindergartens in total determined out of the population
randomly in the towns of Yenimahalle, Cankaya, Etimesgut, Sincan, Altindag and Mamak in

the city of Ankara.
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In terms of the demographic features of the children included in the population, 52.7%
of the children were boys. As for the status of attending to a kindergarten beforehand, it was
found that 68.3% of the children did not attend to a kindergarten before.

Data Collection Instrument

In order to evaluate the developmental levels of mathematical skills of children,
“Progress in Maths 6 test that was developed by Clausen et al. (2004) and of which Turkish
validity and reliability test was made by Celik and Kandir (2011) was used.

The items in the Progress in Maths 6 test were categorized as program content,
numbers, shapes, space and measurements, using the data. The itemsalso categorized as
knowing about the realities and methods, using the concepts, solving daily problems,
reasoning and process. This test is applied to children at the age of six or those who will be at
this age in that educational year in groups. There are 24 questions in the test and it takes about
35 minutes to answer it. The content of the Test Booklet in the Progress in Maths 6 test was
designed as the order of difficulty. The harder questions were scattered between the easier
questions in order to keep the motivation of the children.

Data Collection

The Progress in Maths 6 test, the data collection instrument, was applied to children in
9 schools by the researchers.

During the application, what was taken into account was that the room where the test
was applied was airy and it was an environment where children felt comfortable. Children
were seated in a way that they wouldn’t see each other’s booklets, if another classroom was to
be used, it wouldn’t be used for any other activity, and the children wouldn’t be disturbed and
distracted during the test.

All of the questions were read by the teacher aloud. The Progress in Maths 6 test was
applied to the children as groups, in a quiet surrounding at the desks and chairs suitable for
the children located in a way that would not affect one another in line with the application
instruction between the dates of 19" April and 14™ May. The instruction was repeated during
the application for those who could not understand it well.

The analysis of the data

The demographic data regarding the children and their parents included in the
population were given as frequencies and percentages.

After the application process of the “Progress in Maths 6” test was completed, the
scoring of the answers by the children was carried out. One point was assigned for each

correct answer and zero point for each incorrect answer. The questions of “Progress in Maths
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6” test were divided into three sub-categories in the mathematical content as Number, Shape-
Space-Measurements and Using Data. The category of Number was grouped into four as
Numerical Systems and Spatial Value, Numerical Relations, Counting and Solution of
Numerical Problems. The category of Shape-Space-Measurements was grouped into five as
Shape, Symmetry and Changing Shapes, Movement, Position and Coordinates and Sizes. As
for Using Data category, it was divided into two groups as Determining Data and Application
and Analyzing Data.

The data of the children obtained in the “Progress in Maths 6 test were given as
frequencies and percentages depending on their mathematical content categories.
Results

The results of the research carried out to determine the mathematical development
levels of kindergarten children attending to preschool education institutions in terms of
mathematical content were given below.

The data obtained through the analyses of all categories were given as frequencies and
percentages in the Tables 1 to Table 11.
Table 1

The Results Concerning “Numerical Systems and Spatial Value” Sub-group

1 0 Total
f % f % f %
Item2 264 79.0 70 21.0 334 100.0
Item9a 162 48.5 172 51.5 334 100.0
Item9b 152 45.5 182 54.5 334 100.0
Item12 122 36.5 212 63.5 334 100.0
Item15 289 86.5 45 135 334 100.0
Item19 26 7.8 308 92.2 334 100.0

Upon the examination of the results of “Numerical Systems and Spatial Value” sub-
group within the category of “Number” in Table 1; in the Item 15 which was related to
counting, 86.5% of the children and in the Item 2 which was related to finding the largest
number between 2 and 9, 79.0% of the children answered correctly. However, children had a
success of 48.5% in the Item 9a and 45.5% in the item 9b dealing with writing the missing
number between the numbers of 1-30 written in succession. In the Item 19 related to placing
the number in its correct place on the numerical axis, 92.2% of the children were unsuccessful

and they were also unsuccessful at the rate of 63.5% at the Item 12 related to knowing the
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numerical values and making a process of subtraction. Children is given in Shape 1 is an
example of the answer.
Shape 1

Example “Question 9: Calendar” answers

Table 2

The Results Concerning “Numerical Relations” Sub-group
Items 1 0 Total

f % f % f %

Item6a 71 21.3 263 78.7 334 100.0
Item6b 57 17.1 277 82.9 334 100.0
Item14 35 10.5 299 89.5 334 100.0
Item15 289 86.5 45 135 334 100.0
Item16a 67 20.1 267 79.9 334 100.0
Item16b 33 9.9 301 90.1 334 100.0
Item18 18 5.4 316 94.6 334 100.0
Item22 25 75 309 92.5 334 100.0

Depending on the results concerning the results of “Numerical Relations” sub-group
within the category of “Number” in Table 2, 86.5% of the children answered the Item 15
related to counting correctly. However, they were unsuccessful at a rate of 94.6% in the Item
18 containing the relation between the numerical and value compounds of coins. The children
were also unsuccessful in the Item 22 and 16a dealing with skip counting by 2at a rate of
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92.5% and 90.1%, respectively. They did not give a correct answer for the Item 6a and Item

6b related to finding the order of counting at a rate of 78.7% and 82.9%, respectively.

Table 3:

The Results Concerning “Processes” Sub-group

Items 1 0 Total
f % f % f %

Item3 21 6.3 313 93.7 334 100.0
Item6a 71 21.3 263 78.7 334 100.0
Item6b 57 17.1 277 82.9 334 100.0

Item8 111 33.2 223 66.8 334 100.0
Item10 35 10.5 299 89.5 334 100.0
ltem12 122 36.5 212 63.5 334 100.0
Item16a 67 20.1 267 79.9 334 100.0
Item16b 33 9.9 301 90.1 334 100.0
Iltem18 18 5.4 316 94.6 334 100.0

As is given Table 3, depending on the results of Counting Sub-group regarding

“Number” category, 94.6% of the children were not successful in the Item 18 containing

finding the numerical and value components of coins and counting them and also

unsuccessful at the rate of 93.0% in the Item 3 dealing with the addition processing. Children

were unsuccessful at the rate of 79.9% in the Item 16a and of 90.1% in the ltem 16b which

were related to simple addition. Children were not successful in the Item 10 which related to

adding the values of coins at a rate of 89.5%. They were not able to succeed in the Item 6a

and Item 6b which were related to simple subtraction at the rate of 78.7% and 82.9%,

respectively. Children were unsuccessful in the Item 8 dealing with solving numerical

problems at the rate of 66.8%. In addition, they were unsuccessful in the Item 12 which was

about making simple subtraction at the rate of 63.5%.

Table 4

The Results Concerning “Solution of Numerical Problems” Sub-group

Items 1 0 Total
f % f % f %
Item8 111 33.2 223 66.8 334 100.0
Item10 35 10.5 299 89.5 334 100.0
ltem14 35 10.5 299 89.5 334 100.0
Item16a 67 20.1 267 79.9 334 100.0
Item16b 33 9.9 301 90.1 334 100.0
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Depending on the results concerning “Solution of Numerical Problems” in the
category of “Number” in Table 4,children were unsuccessful in the Items 16a and 16b asking
them to do simple additions at the rate of 79.9% and 90.1%, respectively. Children were not
successful in the Item 10 which related to adding the values of coins and in the Item 14
dealing with finding the uneven number at a rate of 89.5%.Children were unsuccessful in the
Item 8 dealing with solving numerical problems at the rate of 66.8%.

Table 5
The Results Concerning “Shapes” Sub-group

Items 1 0 Total

f % f % f %
Item5 236 70.7 98 29.3 334 100.0
Item7 219 65.6 115 344 334 100.0
ltem21 170 50.9 164 49.1 334 100.0
ltem23 247 74.0 87 26.0 334 100.0

When it comes to the results concerning “Shapes ™ in the category of “Shapes, Space
and Measurements” in Table 5, children answered the Item 23 dealing with recognizing
geometric shapes and finding their position correctly at the rate of 74.0%. Also, children were
successful in the Item 5 measuring the skills of completing a pattern that was formed with
geometric shapes by drawing it at the rate of 70.7%. As for the Item 7 measuring the skill of
completing geometric shapes within the relation of part and whole, children were successful
at the rate of 65.6%, while only the half of them answered the Item comprising finding the
geometric shape correctly.

Table 6
The Results Concerning “Symmetry and Changing the Shapes” Sub-group

ltems 1 0 Total
f % f % f %

Item1l 234 70.1 100 29.9 334 100.0

Depending on the results concerning “Symmetry and Changing the Shapes” in the
category of “Shapes, Space and Measurements” in Table 6, children were successful in the

Item 11 measuring symmetry and changing the shape at the rate of 70.1% .
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Table 7

The Results Concerning “Movement” Sub-group

Items 1 0 Total
f % f % f %

Item24 322 96.4 12 3.6 334 100.0

Dealing with the results regarding “Movement” in the category of “Shapes, Space and
Measurements” in Table 7, children were successful in the Item 24 containing finding rolling
three dimensional shapes at the rate of 96.4%.

Table 8

The Results Concerning “Position and Coordinates” Sub-group

ltems 1 0 Total
f % f % f %
Item23 247 74.0 87 26.0 334 100.0

Depending on the results regarding “Position and Coordinates” in the category of
“Shapes, Space and Measurements” in Table 8, children answered the Item 23 related to
recognizing geometrical shapes and finding their positions correctly at the rate of 74.0%.
Table 9

The Results Concerning “Measurements” Sub-group

Items 1 0 Total

f % f % f %
Iteml 324 97.0 10 3.0 334 100.0
Iltem4 320 95.8 14 4.2 334 100.0
ltem13 323 96.7 11 3.3 334 100.0
ltem17 311 93.1 23 6.9 334 100.0

Depending on the results regarding “Measurements” in the category of “Shapes, Space
and Measurements” in Table 9, children answered the Item 1 related to finding the longest
one at the rate of 97.0% and the Item 13 related to liquid measurement at the rate of 96.7%
correctly. While children answered the Item 4 dealing with determining the position correctly
at the rate of 95.8%, 93.1 of them answered the Item 17 related to finding the shortest
correctly.
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Tablel0

The Results Concerning “Determining Data and Application” Sub-group

Items 1 0 Total
f % f % f %
Item5 236 70.7 98 29.3 334 100.0
Item20a 291 87.1 43 12.9 334 100.0
Item20b 228 68.3 106 31.7 334 100.0

Dealing with the results regarding “Determining Data and Application” in the
category of “Data Analysis” in Table 10,children were successful in the Items 22a and 22b
related to the skills of commenting on the data and application at the rate of 87.1% and
68.3%, respectively. In addition, children were successful in the Item 5 measuring the skills of
completing a pattern that was formed with geometric shapes by drawing it at the rate of
70.7%.

Tablell

The Results Concerning “Commenting on Data” Sub-group

Items 1 0 Total
f % f % f %
Item20a 291 87.1 43 12.9 334 100.0
Item20b 228 68.3 106 31.7 334 100.0

Dealing with the results regarding “Commenting on Data” in the category of “Data
Analysis” in Table 11, children were successful in the Items 22a and 22b related to the skills
of commenting on the data and application at the rate of 87.1% and 68.3%, respectively
Table 12

The Results Concerning Categories Sub-group

Categories 1 0 Total
% %
Movement 96.4 3.6 100
Measurements 75.4 24.6 100
Commenting on Data 71.7 22.3 100
Determining Data and Application 75.4 24.6 100
Position and Coordinates 74.0 26.0 100
Symmetry and Changing the Shapes 70.1 29.9 100
Shapes 65.3 34.7 100
Numerical Systems and Spatial Value 50.6 49.4 100
Numerical Relations 22.3 7.7 100
Processes 17.8 82.2 100
Solution of Numerical Problems 16.8 83.2 100
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Discussion

As a result of the statistics, children were more successful in the Items 15 and 2
measuring the counting of numbers smaller than 10 and recognizing the value of the number
in terms of the findings obtained in the Table 1, Table 2, Table 3 and Table 4 belonging to
“Number” category. The fact that the success was high in answering this item correctly was
an expected result. There have been researchers pointing out that infants in their first six
months are able to differentiate one object from two objects, two objects from three objects, in
other words they are sensitive to numbers; however, children cannot differentiate four objects
from five or six objects (Clements and Sarama, 2007a). In the related literature, Gelman and
Gallistel (1978) suggested that there are five counting principle for preschool children in
succeeding to count in correct way (Thomson, 1999). These principles are; one-to-one
principle, fixed order principle, cardinal number principle, separating principle and the
principle of insignificance of the order. Gelman and Gallistel thought that children will be
able to learn counting in a comfortable, fast and easy way with the improvement of the
mentioned counting principles in children. It is argued that most of the children are able to
understand one-to-one principle, fixed order principle, cardinal number principle, separating
principle and the principle of insignificance of the order clearly and totally up to the age of
three and all of them can do it at the age of five (Clements and Sarama, 207a).

However, children were able to answer the Items 9a and 9b related to finding the
missing number between 1 and 30 that was written in an order at the rate of 48.5% and 45.5%,
respectively. In a study carried out by Fuson (1992); Saxe et al., (1987), they pointed out that
many children smaller than three and a half years old are able learn to count the order of
numbers up to 10 correctly (cit. Clemens and Sarama, 2007a). It was pointed out in some
researches in the literature that children from three and a half years old to four and a half
years old are able to improve the order of numbers from 10 to 20, they can make mistakes in
the decimal number system from the age of four and a half to six, however, most children are
able to count up to 70 and a considerable number of children can count up to 100 and over
(Bell and Bell, 1988; Fuson et al., 1982, cit. Clemens and Sarama, 2007). In the findings, an
expected low success was obtained as parallel with the related literature. However, it is likely
to say that this case might be as a result of the fact that children are aimed to be attained the
counting skills between 1 and 20 in the ME (Ministry of Education) Preschool Education
Program applied in the kindergartens in Turkey.

It was found that the success of the children in the Items 3, 6a, 6b, 8, 10 and 12 related

to carrying out processes with the numbers in the category of “Number” was lower than
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anticipated. At the end of Wynn’s (1992a) study, it was pointed out that babies are able to
calculate simple arithmetical processes on small numbers and this indicates that babies have
numerical concepts; therefore, human being is innately equipped with numerical concepts.
Another study by Koechlin et al., (1997) supports the results of the findings by Wynn. In
some researches, it was found that the ability to differentiate some adding and subtraction
processes by the children at the age of 12-24 months old proceeded to the improvement of
counting skills in a good way. However, their perception of adding larger numbers is realized
almost at the age of four. Most of the children are able to do addition process with larger
numbers with some concrete objects up to the age of five, as they have not learned to count
principle and cardinal number principle up to this age yet. In addition, children have not
improved the skill of changing the numbers to qualitative values yet. They are able to solve
the variety of problems related to addition and subtraction (Clements and Sarama, 2007a). It
was found in the related literature that while children’s being successful is an expected
situation, such a success was not found in the findings of these studies. it is likely to say that
this case might be as a result of the fact that children are aimed to be attained the addition
skills in 10 and the subtraction in 5 in the ME (Ministry of Education) Preschool Education
Program applied in the kindergartens in Turkey. However, the success of the children was
found low in the Items 6a, 6b, 8 and 12 which were related to being able to do addition in 10
and do subtraction in 5. The reason for this might be the fact that teachers cannot provide
children with necessary experience in developing their addition and subtraction skills in their
classes. In addition, children were to a great extent unsuccessful in Item 18 comprising the
relation between numerical and value components of counts. It is indicated in the related
literature that children can learn the names and values of coins (Heddens and Speer, 2001;
Sperry-Smith, 1996) and also they need to learn some other combinations of coins at the equal
value (Heddens and Speer, 2001). Low success was obtained at children in the findings
obtained parallel with the related literature.

As a result of the statistics, the success of the children were found high in the Items 5,
7,21, 23, 11, 24 and 23 depending on the findings obtained in the Tables 5, 6, 7 and 8 in the
category of “Shapes, Space and Measurements”. It is pointed out in the literature that children
are expected to define geometric shapes and draw them up to the age of six (Seefeldt, 2005.
Clements (1998) thought that the period from 3 to six years of age is ideal for children to
learn geometric shapes. In another study, Fushon and Murray (1978) found that children can
tell the name of a circle, a square and a triangle and Klein et al., ((1999) pointed out in their
research where they reported the success of the five-year old with a medium income in
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naming the shapes that children was able to recognize a circle, a triangle, a square and a
rectangular at the rate of 85%, 80%, 78% and 44%, respectively (cit. Clements and Sarama,
2007a). Also Clements et al., (1999) found in a study that children’s recognition of a circle
was 92%, 96% and 99% for the children at the age of four, five and six, respectively.
Depending on theTable 7, Table 8 and Table 9, it is likely to say that the success children
obtained to recognize the geometric shapes is parallel with the findings of the current
research.

Children were successful in the Item 1, 4, 13 and 17 related to the ability to measure at
a high level in the category of “Shape, Space and Measurements” in Table 9. The fact that the
success was high in answering this item correctly was an expected result. In the related
literature, it has been pointed out that children are aware of the presence of such constant
qualities as mass, length and weight, but they cannot determine and measure the amount of
them in a correct way. It is thought that these children learn perceptual hints at the age of four
and five and they proceed in conceptualizing and measuring their quantity (Clements and
Sarama, 2007a). It is also believed that there is no need for children to develop their
permanence before learning some ideas regarding the measurement (Clements and Sarama,
2007a). According to Piaget, children make measurements with non-standard units between
the ages of five and seven, while they can do it with standard ones after the age of six
(Charlesworth and Radeloff, 1991). However, Boulton-Lewis (1987), Clements (1999),
Hiebert (1990) and Petitto (1990) agreed that permanence is of great importance for the sense
of measurement (cit. Clements and Sarama, 2007a). It is necessary that children should first
attain the permanence of length and weight in using measurement with standard units
(Seefeldt, 2005). It is likely to say that related literature supports the results obtained.

As a result of the statistics, depending on the findings obtained in the Table 10 and
Table 11 in the category of “Data Analysis”, most of the children were successful in the
questions of Item 5, 20a and 20b measuring the skills of graphic commenting and forming
patterns. Data analysis comprises the development of classification, counting and showing the
data (Clemens and Sarama, 2007a). Making a graph and showing the information to children
provides them with a perception and facilitates them to make a prediction about the related
events (NCTM, 2000, cit. Jackman, 2005). Preschool children can organize simple
information through simple graphics (Copley, 2000). It is likely to think that the success of
children they obtained in Table 10 and Table 11 measuring the skills of graphic commenting

and forming patterns is parallel with the related literature.
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Recommendation

1. As the application of preschool teachers regarding the mathematical development
of children and their level of knowledge is of great importance for preschool
students in terms of enriching the program contents to be applied, it is possible for
preschool teachers to make some studies in order to determine the competency
level and needs of children for the mathematical development.

2. It is likely to carry out some researches in order to determine the relation of the
methods and techniques teachers use with the mathematical development of
children with the materials regarding the mathematical development provided by
preschool educational institution.

3. Some seminars, conferences etc. could be organized about the works teacher
could do to support the mathematical development of the children in order to
increase their knowledge about the method in terms of their mathematical
developments.

4. Some “mathematical projects” could be prepared and carried out for the
mathematical development of preschool children.

References

Charlesworth, R. and Radeloff, D.J. (1991).Experiences in Math for Young Children.Second
Edition. Delmar Publishers Inc. Albany, New York, USA.

Clements, D. H. (1998).Geometric and Spatial Thinking in Young Children.NationalScience
Foundation, Arlington, VA

Clements, D. H., Swaminathan, S., Hannibal, M. A. Z. andSarama, J. (1999). Young
Children’s Concepts of Shape.Journal for Research in Mathematics Education, Vol.
30, No. 2, pp. 192-212

Clements, D.H. and Sarama, S. (2007a). “Early Childhood Mathematics Learning: Second
Handbook of Research on Mathematics Teaching and Learning, Farnk K. Lester (Ed.),
Information Age Publishing, US

Copley, J.V. (2000). The Young Child and Mathematics. Washington, US

Celik, M., and Kandir, A. (2011).MatematikGelisimi 6 Testi (Progress in Maths 6) nin 60-77
AylarArasinda Olan Cocuklari¢inGegerlikveGiivenirlikCalismasi.
KuramsalEgitimbilimDergisi, Cilt 4 Say1 1 s.146-153

Ginsburg, H.P., Greenes, C. and Balfanz, R. (2003).Big Math For Little Kids. “Program
Overview” Dale Seymour Publications. Pearson Learning Group . New Jersey.

Heddens, J. W. and Speer, W. R. (2001).Today’s Mathematics, Jhon Wiley & Sons, USA

62


http://www.keg.aku.edu.tr/index.php?journal=anasayfa&page=article&op=view&path%5B%5D=62
http://www.keg.aku.edu.tr/index.php?journal=anasayfa&page=article&op=view&path%5B%5D=62

Mehmet Akif Ersoy Universitesi Egitim Fakiiltesi Dergisi, Mart 2014, Say1 29, 48 - 68

Hunting, R. P. (2003).Part-whole number knowledge in preschool children. Journal of
Mathematical Behavior VVol.22, pp.217-235

Jackman, L.H. (2005).Early Education Curriculum: A Child’s Connection to the World, Third
Edition, Thomson Delmar Learning, NY.

Koechlin, E., Dehaene, S. and Mehler, J. (1997). Numerical Transformations in Five-month-
oldHumanlInfants.Mathematical Cognition, Vol. 3, pp. 104 89

Satlow, E. and Newcombe, N. (1998).When Is A Triangle Not A Triangle? Young Children’s
Developing Concepts Of Geometric Shape. Cognitive Development, Vol. 13, pp.547-
559

Sophian, C., and Mccorgray, P.(1994). Part-whole knowledge and early arithmetic problem
solving.Cognition and Instruction, 12 (1), 3-33

Starkey, P., Klein, A., andWakeley, A. (2004). Enhancing young children’s mathematical
knowledge through a  pre-kindergarten = mathematics  intervention.Early
ChildhoodResearch Quarterly, 19(1), 99-120

Seefeldt, C. (2005). How to work with standards in the early childhood classroom.Teachers
College Press: New York

Sperry- Smith, S. (1996). Early Childhood Mathematics.A Viacom Company.USA .

T.C. Milli Egitim Bakanhg Okul Oncesi Genel Miidiirliigii. (2006). Okul Oncesi Egitim
Programi (36-72 AylikCocuklarigin) Ankara.

Thompson, 1. (1999). Teaching learning early number.Open University Press. Buckingham.
Philadelphia.

Wynn, K. (1992a). Addition and subtraction by human infants.Nature, 358, 749-750.

Young, J. and Loveridge, M. (2004).Effectson Early Numeracy Of A Program Using Number
Books And Games. Early Childhood Research Qurterly,19, .2-98

Genis Ozet
Amag
Bu c¢alisma, okul oOncesi egitim kurumuna devam eden anasmifi c¢ocuklarinin
matematik gelisim diizeylerinin, matematik icerigi acisindan belirlenmesi amaciyla
yapilmustir.
Sonuglar
Arastirmada, cocuklarinin matematik gelisim diizeylerinin, matematik icerigi
acisindan belirlenmesi i¢in yapilan istatistikler sonucunda elde edilen veriler asagida
sunulmustur.
“Say1” Kategorisine Iliskin, Say1 Sistemleri ve Yer Degeri Alt Grubu degerlendirme

sonuclar incelendiginde; say1 sayma ile ilgili olan Mad 15°de ¢ocuklarin %86.5°1 ve 2-9 arasi
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yazilan rakamlar igerisinden en biiylik olanin1 bulmay1 degerlendiren Mad 2’de ¢ocuklarin
%79.0’1 dogru yanit vermistir. Ancak ¢ocuklarin 1-30 arasinda sira ile yazilmig rakamlardan
eksik olan1 yazmay1 degerlendiren Mad 9a da %48.5 ve Mad 9b de %45.5 oraninda basar1
gosterebilmislerdir. Cocuklarin say1 dogrusu iizerinde verilen sayinin yerlestirilmesini 6lgen
Mad 19°da %92.2’si ve rakam degerlerini bilerek basit ¢ikarma islemi yapabilme becerisini
Olcen Mad 12 sorusunda da %63.5°1 basarisiz olmuslardir.

“Say1” Kategorisine Iliskin, Say: Iiskileri Alt Grubu degerlendirme sonuglaria gére;
cocuklarin sayma ile ilgili olan Mad 15°de ¢ocuklarin %86.5’si dogru yanit vermistir. Ancak
cocuklar madeni paralarin say1 ve deger bilesimleri arasindaki iliskiyi iceren Mad 18’de
%94.6 oraninda basarisiz olmuslardir. Cocuklarin ikiserli saymay1 6lgen Mad 22’de %92.5’1
ve tek sayiy1r bulmayi iceren Mad 14’°de %89.5’si basarisiz olmustur. Cocuklar basit toplama
yapmalarini isteyen Mad 16a’da %79.9 ve Mad 16b’de 9%90.1 oranlarinda basarisiz
olmuslardir. Cocuklarin say1 sirasin1 bulmayi iceren Mad 6a’da %78.7’ii ve Mad 6b’de 82.9’si
dogru yanit verememislerdir.

“Say1” Kategorisine Iliskin, Hesaplamalar Alt Grubu degerlendirme sonuglari
incelendiginde; ¢ocuklarin madeni paralarin sayr ve deger bilesimlerini bulmayr ve
hesaplamay1 igeren Mad 18’de %94.6’si ve toplama islemi yapmalarin1 degerlendiren Mad
3’te %93.0°1 basarili olamamiglardir. Cocuklar basit toplama yapmalarini isteyen Mad 16a’da
%79.9 ve Mad 16b’de %90.1 oranlarinda basarisiz olmuslardir. Cocuklar madeni paralarin
degerlerini toplamay1 igeren Mad 10°da %89.5 oraninda basarisiz olmuslardir. Cocuklarin
basit toplama ¢ikarma yapmalarini igeren Mad 6a’da %78.7’si ve Mad 6b’de %82.9’u dogru
yanit verememislerdir. Sayisal problem ¢dzme becerilerini 6lcen Mad8’de ¢ocuklarin %66.8’1
basarisiz olmuslardir. Ayrica basit ¢ikarma islemi yapabilme becerisini 6lgen Mad 12
sorusunda da %63.5’1 basarisiz olmustur.

“Say1” Kategorisine Iliskin, Sayisal Problemlerin Céziimii Alt Grubu degerlendirme
sonuglaria gore; Cocuklar basit toplama yapmalarini isteyen Mad 16a’da %79.9 ve Mad
16b’de %90.1 oranlarinda basarisiz olmuslardir. Cocuklar madeni paralarin degerlerini
toplamay1 igeren Mad 10’da ve tek sayiyr bulmay:r i¢ceren Mad 14’de %89.5 oraninda
basarisiz olmuslardir. Sayisal problem ¢6zme becerilerini 6lcen Mad8’de ¢ocuklarin %66.8’1
basarisiz olmuslardir.

“Sekil, Alan ve Olgiimler” Kategorisine Iliskin, Sekil Alt Grubu Degerlendirme
Sonuglar incelendiginde; ¢ocuklar, geometrik sekilleri tanimay1 ve pozisyon bulmayi 6lgen
Mad23’de %74.0 oraninda dogru yanit vermislerdir. Yine cocuklarin geometrik sekillerle

olusturulmus Oriintiiyii sekli ¢izerek tamamlama becerilerini 6lgen Mad5’de %70.7’si basarili
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olmusglardir. Parca biitiin iliski i¢inde geometrik sekilleri tamamlamayr Olgcen Mad7°de
cocuklarin %65.6’s1 basarilt olurken istenilen geometrik sekli bulmayr igeren Mad21’de
cocuklarin ancak yarist dogru yanitlamislardir.

“Sekil, Alan ve Olg¢iimler” Kategorisine Iliskin, Simetri ve Sekil DegistirmeAlt Grubu
degerlendirme sonucglarina gore; simetri ve sekil degistirmeyi 6lcen Madl1’de cocuklarin
%70.1°1 basarili olmuslardir.

“Sekil, Alan ve Olgiimler” Kategorisine Iliskin, Hareket Alt Grubu Degerlendirme
Sonuglart incelendiginde; yuvarlanabilen ii¢ boyutlu sekilleri bulmayi1 iceren Mad24’de
cocuklarin %96.4’1 basarili olmuslardir.

“Sekil, Alan ve Olgiimler” Kategorisine Iliskin, Konum ve Koordinatlar Alt Grubu
degerlendirme sonuglarina gore; ¢ocuklar, geometrik sekilleri tanimay1 ve pozisyon bulmay1
olgen Mad23’°de %74.0 oraninda dogru yanit vermislerdir.

“Sekil, Alan ve Olgiimler” Kategorisine Iliskin, Olctimler Alt Grubu Degerlendirme
Sonuglar1 incelendiginde; ¢ocuklar en uzunu belirlemeyi degerlendiren Madl’de %97.0 ve
stvi Olgiimii bilgilerini degerlendiren Mad13’de %96.7 oranlarinda dogru yanit vermislerdir.
Cocuklar, pozisyonu belirleme ile ilgili olan Mad4’de %95.8 oraninda basarili olurken en
kisay1 belirleme ile ilgili olan Mad17°de %93.1 oranlarinda dogru yanit vermislerdir.

“Veri Kullanma” Kategorisine Iliskin, Veri Belirleme ve Uygulama Alt Grubu
Degerlendirme Sonuclarina gore; c¢ocuklar grafik yorumlama ve uygulama becerilerini
degerlendiren Mad22a’da %87.1 ve Mad22b’de %68.3 oranlarinda basarili olmuslardir.
Ayrica ¢ocuklarin geometrik sekillerle olusturulmus oriintiiyii sekli ¢izerek tamamlama
becerilerini 6lgen Mad5’de %70.7’s1 basarili olmuslardir.

“Veri Kullanma” Kategorisine iliskin, Veri Yorumlama Alt Grubu Degerlendirme
Sonuglarina gore; g¢ocuklar grafik yorumlama ve uygulama becerilerini degerlendiren
Mad22a’da %87.1 ve Mad22b’de %68.3 oranlarinda basarili olmuslardir.

Tartisma

Yapilan istatistikler sonucunda “Say1” kategorisine ait Tablo 1, Tablo 2, Tablo 3 ve
Tablo 4’den elde edilen bulgulara bakildiginda 10 sayisindan kiiciik olan sayilari sayma ve
sayinin degerini bilmeyi Olgcen Mad 15 ve Mad2 sorularinda ¢ocuklarin ¢ogu basarili
olmuslardir. Bu maddelere dogru yanit vermedeki basarinin yliksek olmasi beklenen bir
durumdur. Yasamin ilk alt1 aym iginde olan bebeklerin bile bir nesneyi iki nesneden, iki
nesneyi de li¢ nesneden ayirt edebildikleri yani sayilara duyarli olduklar1 ancak ¢ocuklarin tig-
dort yaslarina kadar dort nesneyi besinden ya da altisindan ayirt edemediklerini ortaya koyan

arastirmalar bulunmaktadir. flgili alan yazinda okul 6ncesi cocuklarinin dogru bir sekilde
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saymay1 basarmalarina yonelik bes tane sayma ilkesi oldugunu ileri siiriilmistiir. Bu ilkeler;
bire bir ilkesi, sabit sira ilkesi, kardinal sira ilkesi, ayirma ilkesi, siranin 6nemsizligi ilkesidir.
Sayma ilkelerinin ¢ocuklarda gelismesi ile saymay1 daha rahat, hizli ve kolay bir sekilde
ogrenecekleri diistintlmektedir. Cocuklarin ¢ogunun ii¢ yasina kadar ve tamaminin da bes
yasina kadar bire bir ilkesini, sabit sira ilkesini, kardinal sira ilkesini, ayirma ilkesini, siranin
onemsizligi ilkesini agik bir sekilde ve tamamiyla anladiklari savunulmaktadir.

Ancak cocuklarin 1-30 arasinda sira ile yazilmis rakamlardan eksik olan1 bulmay1
degerlendiren Mad 9a da %48.5 ve Mad 9b de %45.5 oraninda basar1 gdsterebilmislerdir.
Yapilan bir arastirmada {i¢ buguk yasindan kiigiik pek ¢ok ¢ocugun 10’a kadar olan rakam
sirasini 0grenebildigi gdzlenmistir. Cocuklarin {i¢ buguk yasindan dort buguk yasina kadar
10’dan 20’ye kadar olan sayi sirasini gelistirebildikleri, dort buguk yasindan alt1 yasina kadar
onlu sayilarda hatalar yapabilecekleri ama ¢ogu ¢cocugun 70’e kadar sayabildigi hatta dnemli
sayida ¢ocugun 100’e kadar ya da 100°’den sonrasini sayabildigi caligmalara ilgili alan
yazinda rastlanmaktadir. Edilen bulgularda ilgili alan yazin dogrultusunda c¢ocuklarda
beklenenden diisiik basari elde edilmistir. Ancak bu durumun Tiirkiye’de anasiniflarinda
uygulanan MEB Okul Oncesi Egitim Programi’nda 1-20 arasinda olan sayma becerilerinin
kazandirilmasinin amaglanmasindan kaynaklanabilecegi diisiiniilebilir.

Cocuklarin “Say1” kategorisine sayilarla islemler yapmay1 iceren Mad3, Mado6a,
Mad6b, Mad8, Mad10, Mad12, Madl6a ve Mad16b,’de basarilarinin beklenenden ¢ok daha
diisiik diizeyde gerceklestigi bulunmustur. Bebeklerin kii¢iik sayilar tizerindeki basit aritmetik
islemlerin sonuglarin1 hesaplayabildikleri bunun ise bebeklerin sayisal kavramlara sahip
oldugunu gosterdigini boylelikle de insanlarin dogustan aritmetik becerilerle donatildig1 6ne
striilmektedir. Yapilan aragtirmalarda 14-24 aylik olan cocuklarin bazi toplama ve
cikarmalar1 ayirt edebilmelerinin sayma becerilerinin iyi bir sekilde gelismesinden daha 6nce
oldugu bulunmustur. Cocuklar ii¢ yasina kadar kiiclik sayilarla olan toplamay1 ve ¢ikarmay1
kavramaktadirlar ve ana temellerini edinmektedirler. Ancak daha biiylik sayilarla olan
toplamalar1 kavramalar1 dort yasina dogru gerceklesmektedir. Cocuklarin ¢ogu biiyiik
sayilarla olan toplama iglemini bes buguk yasina kadar somut nesnelerle yapabilirler. Ciinkii
bu yasa kadar sayma sirasi ilkesi ve kardinal say1 ilkesini 6grenememislerdir. Ayrica bu yasa
kadar ¢ocuklarda rakamlar1 niceliksel degere doniistiirebilme becerisi gelismemistir. Anasinifi
cocuklar1 durumlardaki nesneleri, eylemleri ve iliskileri betimledikge genis dlgiide toplama ve
¢ikarmaya iliskin problem cesitlerini ¢dzebilmektedirler. Ilgili alan yazin1 dogrultusunda
cocuklardan toplama ve ¢ikarma islemlerinde basarili olmasi beklenen bir durumken

arastirmadan edinilen bulgularda bu basar1 saptanamamistir. Bu durumun Tiirkiye’de
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anasiniflarinda uygulanan MEB Okul Oncesi Egitim Programi’nda basit toplama ve ¢ikarma
ile ilgili kazanimlarinda 10 icinde toplama ve 5 iginde c¢ikarma islemlerini yapabilme
becerileri kazandirilmasinin amaglanmasindan kaynaklandig: diistiniilebilir. Ancak, 10 i¢inde
toplama ve 5 icinde ¢ikarma islemlerini yapabilme becerilerini kapsayan Mad6a, Mad6b,
Mad8 ve Mad12 maddelerinde de ¢ocuklarin basarilar1 ¢ok diisiik diizeyde bulunmustur. Bu
durumun kaynagmin ogretmenlerin siniflarindaki uygulamalarda g¢ocuklara toplama ve
cikarma islem becerilerini gelistirmede gerekli olan yasantilar1 saglayamadiklari olabilir.
Ayrica ¢ocuklar madeni paralarin say1 ve deger bilesimleri arasindaki iliskiyi iceren Mad
18°de biiyiik oranda basarisiz olmuslardir. ilgili alan yazina bakildiginda ¢ocuklarm madeni
paralarin isimlerini ve degerlerini 6grenebilecegi hatta madeni paralarin esit degerde olan
cesitli birlesimlerini de 6grenmeye gereksinim duyabilecegi yer almaktadir. Edilen bulgularda
ilgili alan yazin dogrultusunda ¢ocuklarda beklenenden diisiik basar1 elde edilmistir.

Yapilan istatistikler sonucunda “Sekil, Alan ve Olgiimler” kategorisine ait Tablo 5,
Tablo 6, Tablo 7 ve Tablo 8’den elde edilen bulgulara bakildiginda Mad5, Mad7, Mad21,
Mad23, Madll, Mad24 ve Mad23’de ¢ocuklarin basarilarinin yiiksek oldugu bulunmustur.
Cocuklarin alt1 yasina kadar geometrik sekilleri tanimalarinin ve ¢izebilmelerinin beklendigi
ilgili alan yazinda yer almaktadir. Cocuklarda t¢-alt1 yas arasinin geometrik sekilleri 6grenme
i¢in ideal donem oldugunu diisiinilmektedir. Cocuklarin {i¢ yasina kadar %60’dan fazlasinin
daireyi, kareyi ve iicgeni isimlendirebilmektedirler. Bes yasindaki c¢ocuklar daireyi %85,
ucgeni %80, kareyi %78 ve dikdortgeni %44 oraninda tanimaktadirlar. DOrt, bes ve alti
yasindakiler ise sirasiyla %92, %96 ve %99 oraninda tanimaktadirlar. Tablo 7, Tablo 8 ve
Tablo 9°da ¢ocuklarin geometrik sekilleri tanimada elde edilen basarilar1 arastirma bulgular
ile paralellik gosterdigi diistiniilebilir.

Cocuklar, Tablo 9°da “Sekil, Alan ve Olgiimler” kategorisinde &lgme yapabilme
becerilerini degerlendiren Madl, Mad4, Madl3 ve Madl7’de yiiksek oranda basaril
olmuslardir. Bu maddelere dogru yanit vermedeki basarmin yiiksek olmasi beklenen bir
durumdur. {lgili alan yazindan elde edilen bilgilerde okul éncesi donemde gocuklarin kiitle,
uzunluk ve agirlik gibi siirekli 6zniteliklerin var oldugunu bildigi fakat onlarin miktarini
dogru bir sekilde belirleyemedikleri ve dlgemedikleri bilgisi yer almaktadir. Bu ¢ocuklarin
dort-bes yaslarinda algisal ipuglarini kullanmay1 dgrendikleri ve nicelikleri anlamlandirmada
ve Olgmede ilerledikleri diistiniilmektedir. Cocuklarin 6lgmeye iliskin baz1 fikirleri
ogrenmeden Once korunumu gelistirmelerinin gerekli olmadig1 diisiiniilmektedir. Piaget’in
goriisline gore ise ¢cocuklar bes-yedi yas arasinda standart olmayan birimlerle ve alt1 yagindan

sonrada standart olan birimlerle Glgmeler yapabilirler. Ancak, korunumun tam bir 6lgme
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anlayisi i¢in ¢ok onemli oldugu konusunda fikir birligi bulunmaktadir. Cocuklarin standart
birimlerle 6l¢iimii kullanmadan 6nce uzunluk ve agirlik korunumunu kazanmis olmalar
gerekmektedir. 1lgili alan yazinin Tablo 9’dan elde edilen sonuglar1 desteklendigi sdylenebilir.

Yapilan istatistikler sonucunda “Veri Kullanma” kategorisine ait Tablo 10 ve, Tablo

11°den elde edilen bulgulara bakildiginda grafik yorumlama ve Oriintii olusturma becerilerini
olcen Mad 5, Mad20a ve Mad20b sorularinda ¢ocuklarin ¢ogu basarili olmuslardir. Veri
analizi siniflamanin, saymanin ve veri gosteriminin gelisimini igerir. Grafik yapma,
cocuklara bilgileri gésterme, anlama yolu sunar ve ilgili olaylar hakkinda tahminler yapmay1
kolaylastirir. Okul Oncesi c¢ocuklar1 basit grafikler yaparak bilgiyi organize edebilirler.
Cocuklarin Tablo 10 ve Tablo 11°de grafik yorumlama ve oriintii olusturma becerilerini dlgen
sorulardan elde edilen basarilarinin ilgili alan yazini ile paralellik gosterdigi diisiiniilebilir.
Oneriler

1. Okul 6ncesi 6gretmenlerinin ¢ocuklarin matematik gelisimine iliskin uygulamalari
ve bilgi diizeyleri, okul dncesi ¢ocuklar i¢in uygulanacak programlarin igerikleri
zenginlestirilmesi acisindan 6nem tasidigindan okul Oncesi Ogretmenlerin
cocuklarin matematik gelisimine yOnelik yeterlik diizeylerini ve gereksinimlerini
belirleme ¢aligmalar1 yapilabilir.

2. Okul oncesi egitim kurumlarinda saglanan matematik gelisimi ile ilgili
materyaller ile O6gretmenlerin kullandiklar1 yontem ve tekniklerin ¢ocuklarin
matematik gelisimiyle olan iliskisini belirlemeye yonelik arastirmalar yapilabilir.

3. Okul 6ncesi 6gretmenlerinin ¢ocuklarin matematik gelisimlerine iliskin yontem
bilgilerini artirmak amaciyla ¢ocuklarin matematik gelisimlerini desteklemede
yapabilecekleri ¢aligmalar hakkinda seminerler, konferanslar vb. diizenlenerek
bilgi verilebilir.

4. Okul oncesi ¢ocuklarda matematik becerileri gelisimine yonelik “matematik

projeleri” hazirlanabilir ve yiiriitiilebilir.
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