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Abstract The research, aims to inquire the
effectiveness of “Cognitive Development Support Program”
applied to 60-72 months old children attending pre-school
education institutions, is in experimental design. One of the
experimental designs, the pretest-posttest control-group
design is used. All 152 students of an independent
kindergarten aged 60-72 months in the 2016-2017
academic year at Atasehir, Istanbul was selected as
research population. Four of the children who were found
not to have development in expected limits according to
applied Denver II Development Screening Test were
excluded from the evaluation process. Then, two classes
(38 children) were randomly selected as experimental
group and two classes (36 children) as control group
among eight classes (148 children). Within the scope of the
study six data collection tools were used, namely “Personal
Information Form,” “Denver II Developmental Screening
Test,” “Peabody Picture Vocabulary Test,” “Early
Geometry Skill Test,” “Early Numeracy Test - ENT” and
“Marmara Primary Education Readiness Scale.” It has
been observed in the research that Cognitive Support
Program has a positive effect on the language skills,
geometry skills and math skills of preschool children but it
is similar to that of preschool education program in terms
of readiness to primary school.

Keywords Cognitive Development Support Program,
Language Skills, Geometry Skills and Math Skills, School
Readiness

1. Introduction

A regular growth and change of a human individual's
body structure and her social, emotional and cognitive
characteristics as to have the ability to perform desired task
is called as development. The term may also be defined as
the process of a multi-dimensional change of a human
individual through her life starting from the moment of

fertilization, in terms of corporal, cognitive, emotional,
social and sexual aspects (Driscoll & Nagel 2002; Peker
2001; Unver 2003). Combination of heredity and
environmental factors determine the process of
development. The flourishing and development of the
potentials acquired by inheritance is possible by providing
appropriate environmental facilities (Senemoglu, 2005).
Development studies is divided into three general areas as
physical, emotional-social and cognitive, to arrange the
comprehensive and multidisciplinary works on the
continuity and change of human individual in a more
organized and useful manner (Berk, 2013).

The area of cognitive development is defined as all the
changes that occur in the mental process such as perception,
recall, reasoning, decision-making and problem solving
(Gander & Gardiner, 2015). The word cognition refers to
mental activities that include learning and understanding of
our world, and covers perception (the interpretation,
organizing and reinterpretation of information acquired
from the inner and outer world), memory (the acquisition
and storage of perceived information), reasoning (the usage
of the information to produce meaning and to reach
conclusions), thinking (qualitative evaluation of
information and its solutions) and comprehension
(recognition of new relations between two or more parts of
information) processes (Yavuzer, 2016a).

According to Piaget, whose works on cognitive
development still maintains their validity, the child, who
has an active role in obtaining information, is not the
passive recipient of the world. Piaget tried to explain the
cognitive processes that enable the children to perceive and
interpret the world by examining the differences between
children of different ages and the reasons of these
differences. Cognitive processes is a broad term that
includes concepts such as attention, perception, memory,
language development, literacy, problem solving, recall,
thinking, reason, creativity. Cognitive development is the
process of holistic development of all the mental activities
such as perception, imagination, memory and reasoning
which enables the individual to understand and learn the
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world around her (Gander & Gardiner, 2015;
Kiigiikkaragoz, 2004; Senemoglu, 2005). In summary, all
these cognitive activities involve all behavioral processes
and movements related to thinking and knowing, and
cognitive development explains how these behavioral
processes develop, how they understand the world and
their mental development (Brewer, 1995; Oakley, 2004).
Besides, cognitive development is parallel to other
developmental areas (Katz, 1999). In order to support the
cognitive development of  children, motor,
receptor-expressive language, social-emotional
development and daily life skills need to be supported with
educational programs applied in pre-school period (Arthur,
2001).

In early childhood, which forms the basis for her life, the
child gains basic habits, develops her abilities, socializes
by interacting with other people and develops her mental
skills in a rich stimulating environment. Educational
opportunities and support of adults during this period
provide the child with the best way to prepare for life
(Oktay, 2007). Basic concepts helps the realization of
cognitive functions that are important for school
achievements, such as identifying the objects in the
environment, making comparisons, understanding the
order of the events, understanding the positions and
characteristics of people, places and objects (Boechm, 2001;
Vygotsky, 1994). The acquisition of basic concepts in
pre-school period is important for the success at school.
Research shows that many basic concepts are learned
during the pre-school years (Clark, 1983; French & Nelson,
1985).

Apart from the family, early childhood education is one
of the most influential factors that affect the cognitive
development of the child. Setting the proper environmental
conditions necessary to support children's specific
perception and decision-making process is possible
through early childhood education (Avci, 2003). The
success of this education depends on the quality of the
conditions such as teacher, program, physical conditions,
educational material, family, encountering rich stimulation
in early period, providing a good education and educational
environment (Kocak, 2001; Yavuzer, 2016; Yildiz &
Perihanoglu, 2004).

All the opportunities the child has benefited in the
preschool period are as important as the hereditary
characteristics (Giineysu, 2001). Pre-school education is
the crux of the whole education system that is not to be left
to chance and should be guided by a serious, scientific and
systematic arrangement since it undertakes a very
important task of managing, encouraging and developing
related features of the child who is motivated to learn and
think (Senemoglu, 2005; Seving, 2005). Therefore,
pre-school education should be carried out in a scientific
and systematic way (Kii¢iikturan, 2003).

The best way for development of children is learning,
that is, development and learning are parallel processes.
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One can benefit from the development through learning by
enabling the children to wonder and allowing them to make
inquiries. To contribute to the cognitive development of
children one should provide them to use their skills of
asking, answering, researching and problem solving
actively. The development of learning skills is the building
blocks of knowledge. The children gain the ability to
organize and classify information if they are exposed to
stimulations necessary for the development in learning
skills and concepts in early ages. In pre-school period,
supporting the development of effective learning skills in
children and the implementation of the programs for this
purpose enable them to get different structural experiences
(Charlesworth & Radeloff, 1991; Jackman, 2005).

The preschool education provides the child to acquire
successive life experiences cumulatively and to be able to
relate them each other. In this context, the help of an adult
for the child to be able to relate the subjects learned is very
important (Oktay, 2004). When the literature is examined,
it is seen how effective the environment is in the cognitive
development of pre-school children. In this context,
“Cognitive Development Support Program” was prepared
by using Piaget's cognitive development theory. To realize
a real understanding, real materials and activities such as
experiment, excursion and observation are included in
“Cognitive Development Support Program”. It aimed to
contribute to the development of all of the cognitive
processes of the pre-school children such as perception,
memory, thinking, logic, learning, description, concept
gaining, problem solving and reasoning. Education
programs are among the most important elements that
facilitate cognitive development in pre-school period. A
rich stimulating environment helps the child to improve the
process of cognitive development. Considering the
importance of stimuli and opportunities offered to children
in early childhood, it is necessary to support the education
programs implemented in educational institutions and to
regulate them accordingly. In this context, in the research it
aimed to test the effect of “Cognitive Development Support
Program” on development of cognitive skills of children.

2. Materials and Methods

2.1. Research Model

The research, aims to inquire the effectiveness of
“Cognitive Development Support Program” applied to
60-72 months old children attending pre-school education
institutions, is in experimental design. One of the
experimental designs, the pretest-posttest control-group
design is used. In this design, participants are assigned as
neutral to two or more intervention conditions and pretest
is applied to them, then the intervention conditions are
applied and finally the posttest is performed. This pattern
was preferred for having a high internal validity because
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of assigning neutrally to treatment (Christensen, Johnson
& Turner, 2015).

2.2. Research Population

All 152 students of an independent kindergarten aged
60-72 months in the 2016-2017 academic year at Atasehir,
Istanbul was selected as research population. Four of the
children who were found not to have development in
expected limits according to applied Denver II
Development Screening Test were excluded from the
evaluation process. Then, two classes (38 children) were
randomly selected as experimental group and two classes
(36 children) as control group among eight classes (148
children). 17 of the children in the experimental group are
boys and 21 are girls while 19 of the children in the control
group are boys and 17 are girls.

2.3. Data Collection Tools

Within the scope of the study six data collection tools
were used, namely “Personal Information Form,” “Denver
II Developmental Screening Test,” “Peabody Picture
Vocabulary Test,” “Early Geometry Skill Test,” “Early
Numeracy Test - ENT” and “Marmara Primary Education
Readiness Scale.”

2.3.1. Personal Information Form

The Personal Information Form developed by the
researcher aims to obtain demographic information about
gender, birth date, socioeconomic level and parental
educational status of the students in the study group.

2.3.2. Denver Il Developmental Screening Test

Denver II is an assessment tool designed to assess
children's cognitive, social-emotional, lingual and motor
development and to identify and monitor developmentally
vulnerable  children. Turkish ~ adaptation  and
standardization work was carried out by Yalaz, Anlar and
Bayoglu (2010). The reliability of the test was .90 and the
test-retest reliability was .86. It is composed of sub-fields
of Personal-Social, Fine Motor, Language and Rough
Motor. The test includes a total of 116 items. Assessment
ensures the child's level of development to compare with
his/ her normal peers (Yalaz, Anlar & Bayoglu, 2010).

2.3.3. Peabody Picture Vocabulary Test

The test was developed by Dunn and Dunn, and adapted
into Turkish by Katz, Onen, Demir, Uzlukaya and Uludag
(1974). Reliability study is performed with 4012 children
between the ages of 2.6 and 18.0. The reliability
coefficients calculated from the obtained raw scores are
between .64 and .84. The test is applied individually.
Within the scope of the test, there are questions aiming to
determine the vocabulary development using pictures.
There are 100 cards and registration forms, each consisting
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of four pictures. The child is asked to point the proper
picture to the word told to him / her from four pictures. The
score that the child received is converted to the receptive
language age previously determined according to the place
where he /she lives (Katz et al., 1974).

2.3.4. Early Geometry Skills Test

The test developed by Sezer and Giiven aims to
determine the geometry skill levels of the children aged 5-7
years. The scale determined by Burger and Shaughnessy
(1986) is based on the characteristics of the first two of the
geometric thinking levels of van Hiele, namely the visual
level and the level of analysis. In the Early Geometry Skills
Test, the skills such as, shape namings, shape drawings,
building imagery, building with blocks, creating new
shapes by combining shapes, creating shapes using rods,
visualization of the shapes, rotating, scrolling, sliding with
atypical and invalid samples of the shapes, ratios, openness
and closeness features, space and spatial relations, and
patterns, are evaluated under a total of 42 items.

2.3.5. Early Numeracy Test

The test is developed by Van Luit et al. (1994), and
adapted to Turkish by Onkol (2012). In the reliability study
of the Early Numeracy Test A Form, the test-retest
correlation is .84, Cronbach’s alpha internal consistency
coefficient is .94, and the KR-20 reliability is .91. ENT is
developed to determine the early mathematical competence
of children. The Netherlands Utrecht University Early
Numeracy Test (ENT) is a scale used for measuring the
level of concept development in early numbers of
preschool and primary school first grade pupils. The test
has two parallel forms (Form A and B) each consisting of
45 questions. There are 5 questions in each one of the 9
sub-dimensions of the test. The sub-dimensions of the
Early Numeracy Test are as follows; concepts of
comparison, classification, one-to-one correspondence,
seriation, the use of number words, structured counting,
resultative counting, general understanding of numbers,
and estimation.

2.3.6. Marmara Primary Education Readiness Scale

The scale was developed and standardized by
Polat-Unutkan (2003) in order to determine the level of
readiness of children aged between 60-78 months. The
Marmara Primary Education Readiness Scale consists of
two parts, namely the Development Form and the
Application Form. The Development Form consists of 153
items and four subscales, including mental-language
development (74 items), social-emotional development (40
items), physical development (23 items) and self-care skills
(16 items). The frequency of the child's showing a certain
behavior was evaluated by preschool teachers using
four-point likert type scale as "always, often, sometimes,
never". The form consists of five subscales as
mathematical skills (47 items), science skills (14 items),
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sound studies (8 items), line studies (3 items), labyrinths (2
items) in a total of 74 items. The researcher made the
children fill in the form one by one. Each application lasts
between 30-40 minutes. Evaluation is made by giving one
point for each right answer and zero point for each wrong
answer. The application form of “Marmara Primary School
Readiness Scale” was used in this study.

2.4. Processing

The population of the study is 152 students from an
independent kindergarten in Atagehir aged 60-72 months
whose families are in middle socioeconomic level in the
2016-2017 academic year. The Denver Developmental
Screening Test was used to determine if the experimental
groups treated with the Cognitive Development Support
Program and the control groups share the similar
developmental level. After the developmental evaluation,
one class of students with a low average grade was
excluded from among the eight preschool education
classes. Then, two experiment groups and two control
groups were selected among the students from remaining
seven classes whose developmental levels are similar.

Preliminary tests were applied to the students in the
experimental and control groups for a period of ten days.
The implementation protocol of the Cognitive
Development Support Program was followed the four
hours of training of the preschool class teachers by the
researcher. The "Cognitive Development Support
Program" was applied to the students in the experimental
group by the class teachers for 14 weeks. While this
period, the researcher carried out monthly evaluation
meetings with the teachers in the experimental group and
monitored the implementation process.

Following the Cognitive Development Support
Program applied to the experimental group, posttests were
applied to the experimental and control groups within two
weeks.

2.4.1. Cognitive Development Support Program

The Cognitive Development Support Program designed
for children in the pre-school period (60-72 months) aims
to contribute to the development of all cognitive processes
such as perception, memory, thinking, logic, learning,
description, concept gaining, problem solving and
reasoning. It is an educational program that aims to support
and develop children's verbal language skills, common
knowledge, writing awareness activities, phonology, sound
awareness, perception, recall, basic concepts and math
skills.

The philosophical and theoretical foundations of the
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program have been formed by examining the domestic as
well as the global literature. As a result of the literature
examinations, the program is decided to implement a
constructivist approach. The constructivist approach based
on Piaget's studies on cognitive development and
knowledge formation is derived from philosophy and
psychology. It explains the nature of the learning-teaching
process and is not a teaching method or strategy. The
constructivist approach focuses on learning rather than
teaching, and assumes that the knowledge is structured by
the learner. It is the process of understanding and
interpreting the newly encountered knowledge with the
guidance of the teacher by taking advantage of past
learning. Construction of new knowledge is more
important than the teacher made child absorb it, and
learners can absorb it and use it in different contexts more
effectively when they discover an event or concept on their
own (Erdem & Demirel, 2002; Ozbek, 2005; Brooks
&Brooks, 2001; Deveci, 2003). In the Cognitive
Development Support Program prepared by these
information, the child is at the center and the teacher's role
is to guide him/ her.

In this study, it is aimed to prepare a comprehensive
activity program covering different types of activities.
Cognitive Development Support Program is prepared by
the researcher regarding the Preschool Education Program
put into action in 2013 by the Ministry of Education and
integrated to its requirements is a 14-week program
consisting of a total of 70 activity plans. The achievements
and indicators in the program are selected from the 2013
Preschool Education Program. The activities in the
program are prepared according to selected achievements
and indicators. While preparing the activities it is accepted
that cognitive development is in parallel with other
developmental areas (Katz, 1999) and to support different
development areas, different kinds of activities (Turkish,
art, drama, music, movement, play, science, math, field
trips) and working ways (individual activity, small group
activity, large group activity) are included as far as
possible.

The aim of the course is to improve the cognitive
development of children by using different kinds of
activities prepared in the Cognitive Support Program,
namely verbal-language skills, general knowledge, writing
awareness / pre-writing activities, alphabet knowledge,
sound awareness, perception, recall, concept development
and mathematical skills. The distribution of the types of
activities included in the daily training flow of the
Cognitive Support Program developed for this purpose is
presented in the table below.
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Table 1. Cognitive Support Program Activity Types and Skills Distribution
Targeted Skills Activity Types
Turkish ~ Art Drama  Music Motion Play  Science  Math  Field trips
Verbal-language skills 2 - - - - - 2 - -
General knowledge 2 - - - - - 2 - -
Writing awareness/ pre-writing activities - 2 1 - - 1 2 - -
Alphabet knowledge 2 2 2 - - 2 2 - -
Sound awareness 2 2 2 1 2 2 2 - -
Perception 2 2 1 1 - 2 1 - 1
Recall - 2 1 - 1 2 2 - -
Concept development 2 - - - 1 1 2 - -
Mathematics - 1 - - 1 2 2 3 -

The mathematical activities of the Preschool Education
Program enacted by the Ministry of Education in 2013 in
Turkey must enable children to notice patterns in their
environment, to develop assumptions and to try them, to
solve problems, to reason out and to communicate using
mathematical concepts. The aim of preparatory reading and
writing activities is to provide children with the
preliminary skills necessary to fasten their learning how to
read and write in primary school. Including different types
of play (unstructured play / free play, semi-structured play
activities, structured play activities) in a balanced manner,
the Program aims to support children development in all
aspects to the most advanced level. Music activities aim to
support children's cognitive, language, motor, social and
emotional development. Science activities that move
children to curiosity, asking questions, observing,
researching, inquiring and exploring aim to support
cognitive development. Field trips aim to meet the first
hand and significant learning needs of children through
research, problem solving and event observation.

2.5. Data Analysis

The data obtained from the study were recorded and
analyzed using statistical analysis software. Denver
Developmental Screening Test was used to determine
whether the developmental level of the experimental and
the control groups are similar. After the evaluation on
their developmental levels, a low average grade class
among the eight preschool classes was removed from the
groups and two of the remaining seven classes were
randomly assigned as experimental and two as control
groups. Data collection tool pretests were applied to the
selected experimental and control groups. According to
Kolmogorov-Smirnov test results and skewness-kurtosis

values, the data were found to follow a normal distribution.

Independent Samples t-Test was performed on pretest
scores to determine whether there is a significant
difference between the initial levels of the experimental
groups (Pallant, 2001). After the application of Cognitive

Support Program to the experimental group, posttest was
performed and it was found that these data also follow a
normal distribution. In order to determine the difference
between the posttest scores of the experimental and the
control groups, Independent Samples t Test was
performed on them. In the last stage, Paired Sample t-Test
was performed to determine whether there is a significant
difference between the pretest-posttest scores of the
experimental and the control groups.

3. Findings

In this section, the findings on the research problem and
firstly, the results of the t-test which was performed to
determine whether there is a significant difference between
the pretest scores of the experimental and control groups
are presented. According to the t-test results, the total mean
scores of Peabody Picture Vocabulary Test and Early
Geometry Skills Test which are applied as pretest and the
mean scores of Early Numeracy Test and Marmara Primary
Education Readiness Scale - Application Form for all
subscales, no significant difference between the groups is
detected (p>.05). These results also indicate that
experimental and control groups included in the study are
equivalent.

T-test results of the dependent sample are examined to
determine whether there is a significant difference between
the pretest-posttest means scores of the children in the
experimental group. The t-test results of the Peabody
Picture Vocabulary Test and Early Geometry Skills Test
pretest-posttest mean scores of the children in the
experimental group are presented in Table 2.

When Table 2 is examined, it is found that there is a
significant difference between the pretest and posttest
mean scores of the children in the experimental group in
Peabody Picture Vocabulary Test (t = -10,274) and Early
Geometry Skills Test (t = -7,909). Examining the mean
scores shows that, posttest mean scores of Peabody
Picture Vocabulary Test and Early Geometry Skills Test
are higher than the pretest mean scores.
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Table 3 shows the dependent sample t-test results for
the difference between the pretest-posttest mean scores of
the children in the experimental group in Early Numeracy
Test.2.5.1. Tables Title. Table 2 shows that there is a
significant difference between the pretest-posttest mean
scores of the children in the experimental group in Early
Numeracy Test in the subscales of Concepts Comparison
(t = -2,217), Classification (t = -3,224), One to One
Correspondence (t = -2,890), Seriation (t = -3,389),
Counting (t = -3,883), Structured Counting (t = -2,920),
General Knowledge of Numbers (t -3,635) and
Calculation (t = -5,119) (p <.05). Examining the mean
scores shows that the posttest mean scores of Early
Numeracy Test are higher than the pretest mean scores in
all subscales.

Table 4 presents the dependent sample t-test results of

Table 2.
Vocabulary Test and Early Geometry Skills Test
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the difference between the pretest-posttest mean scores of
the children in the experimental group in Marmara
Primary School Readiness Scale - Application Form.
Table 4 shows that there is a significant difference
between pretest-posttest mean scores of the children in the
experimental group in Marmara Primary School
Readiness Scale - Application Form in the subscales of
Mathematics skills (t = -10,333), Science skills (t =
-3,949), Sound studies (t = -2,162) and Drawing studies (t
= -2,634) subscale scores (p <.05). When the mean scores
are examined, it is found that the posttest mean scores in
these subscales of the scale are higher than the pretest
mean scores. However, there are not significant
differences between the pretest-posttest mean scores in
Labyrinths (t = -1,781) subscale of Marmara Primary
School Readiness Scale - Application Form (p> .05).

The t-test results of the difference between pretest-posttest mean scores of the children in the experimental group in Peabody Picture

Scale Test n X Ss t Sd P
Pretest 38 7.68 2.52 -10.274 37 ,000%
Peabody Picture Vocabulary Test
Posttest 38 9.97 2.77
Pretest 38 34.55 8.76 -7.909 37 ,000*
Early Geometry Skills Test
Posttest 38 40.23 5.62

Table 3. T-test results for the difference between the pretest-posttest mean scores of the children in the experimental group in Early Numeracy Test

Early Numeracy Test Test n X Ss t Sd P
) Pretest 38 4.57 ,68 -2.217 37 ,033*
Concepts Comparison
Posttest 38 4.76 ,48
Pretest 38 3.89 ,89 -3.224 37 ,003*
Classification
Posttest 38 4.15 71
Pretest 38 4.18 ,60 -2.890 37 ,006*
One to One Correspondence
Posttest 38 4.36 54
o Pretest 38 3.31 ,66 -3.389 37 ,002*
Seriation
Posttest 38 3.63 71
. Pretest 38 2.94 46 -3.883 37 ,000*
Counting
Posttest 38 3.23 48
) Pretest 38 3.18 76 -4.482 37 ,000*
Structured Counting
Posttest 38 3.68 77
Pretest 38 331 57 -2.920 37 ,006*
Resultative Counting
Posttest 38 3.60 ,67
Pretest 38 2.13 17 -3.635 37 ,001*
General Knowledge of Numbers
Posttest 38 2.65 ,93
Pretest 38 2.63 1.07 -5.119 37 ,000*
Calculation
Posttest 38 3.44 95
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Table 4. T-test results of the difference between the pretest-posttest mean scores of the children in the experimental group in Marmara Primary

School Readiness Scale - Application Form.

Early Numeracy Test Test n X Ss t Sd P
Pretest 38 4.57 ,68 -2.217 37 ,033%*
Concepts Comparison
Posttest 38 4.76 48
Pretest 38 3.89 ,89 -3.224 37 ,003*
Classification
Posttest 38 4.15 71
Pretest 38 4.18 ,60 -2.890 37 ,006*
One to One Correspondence
Posttest 38 4.36 54
o Pretest 38 3.31 ,66 -3.389 37 ,002%*
Seriation
Posttest 38 3.63 J71
Pretest 38 2.94 ,46 -3.883 37 ,000%
Counting
Posttest 38 3.23 48
Pretest 38 3.18 76 -4.482 37 ,000*
Structured Counting
Posttest 38 3.68 77
Pretest 38 3.31 57 -2.920 37 ,006*
Resultative Counting
Posttest 38 3.60 ,67
Pretest 38 2.13 77 -3.635 37 ,001*
General Knowledge of Numbers
Posttest 38 2.65 ,93
Pretest 38 2.63 1.07 -5.119 37 ,000%*
Calculation
Posttest 38 3.44 95

Table 5. The results of the t-test for the pretest-posttest mean scores of the children in the control group in Peabody Picture Vocabulary Test and

Early Geometry Skills Test.

Scale Test n X Ss t Sd ¥4
Pretest 36 6.88 223 -8.753 35 ,000%
Peabody Picture Vocabulary Test
Posttest 36 8.38 2.11
Pretest 36 34.22 8.77 -6.798 35 ,000%*
Early Geometry Skills Test
Posttest 36 35.66 8.41

In this section, it is presented that the results of the
dependent sample t-test applied to determine whether
there is a significant difference between the pretest and
posttest mean scores of the children in the control group.
©8iThe results of the t-test for the pretest-posttest mean
scores of the children in the control group in Peabody
Picture Vocabulary Test and Early Geometry Skills Test
are presented in Table 5.

When Table 5 is examined, it is found that there is a
significant difference between pretest-posttest mean
scores of Peabody Picture Vocabulary Test (t = -8,753)
and Early Geometry Skills Test (t = -6,798) of the
children in the control group in the control group (p <.05).
When the mean scores are examined, it is seen that the
posttest mean scores of Peabody Picture Vocabulary Test
and Early Geometry Skills Test are higher than pretest
mean scores of the children in the control group.

Table 6 presents the dependent sample t-test results for
the difference between the pretest and posttest mean

scores of the children in the control group in the Early
Numeracy Test.

Table 6 shows that there is a significant difference
between the pretest-posttest mean scores of the children in
the control group in Early Numeracy Test subscales of
One to One Correspondence (t = 2,092), Counting (t =
2,743), General Knowledge of Numbers (t = -2,712) and
Calculation (t = -2,256) (p < .05). When the mean scores
are examined, it is found that the posttest mean scores of
the Early Numeracy Test is higher than pretest mean
scores in the subscales of One to One Correspondence and
Counting and that the posttest mean scores in the
subscales of General Knowledge of Numbers and
Calculation. In addition, there is no significant difference
between the pretest-posttest mean scores of the children in
the control group in Concepts Comparison (t = 1,869),
Classification (t = 1,745), Seriation (t =, 902), Structured
Counting (t = 1,313) and Resultative Counting (t =, 627)
subscales of Early Numeracy Test (p>.05).
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Table 6. The t-test results in Early Numeracy Test for the difference between the pretest and posttest mean scores of the children in the control group.

Early Numeracy Test Test n X Ss t Sd P
) Pretest 36 438 ,68 1.869 35 ,070
Concepts Comparison
Posttest 36 4.19 ,66
Pretest 36 4.13 ,63 1.745 35 ,090
Classification
Posttest 36 3.94 71
Pretest 36 3.91 ,55 2.092 35 ,044%*
One to One Correspondence
Posttest 36 3.69 ,70
Pretest 36 3.44 ,69 ,902 35 ,373
Seriation
Posttest 36 3.36 ,63
) Pretest 36 3.00 A7 2.743 35 ,010%*
Counting
Posttest 36 2.69 ,70
4 Pretest 36 2.97 ,55 1.313 35 ,198
Structured Counting
Posttest 36 2.77 ,83
Pretest 36 3.22 42 ,627 35 ,535
Resultative Counting
Posttest 36 3.16 ,56
Pretest 36 2.30 ,46 -2.712 35 ,010%*
General Knowledge of Numbers
Posttest 36 2.58 ,64
Pretest 36 233 1.17 -2.256 35 ,030%*
Calculation
Posttest 36 2.55 1.08

Table 7. T-test results of the pretest and posttest mean scores of the children in control group in Marmara Primary School Readiness

Application Form

Scale -

Marmara Primary School Readiness Scale -

Application Form Test " X Ss t Sd p
. . Pretest 36 28.08 8.96 -7.123 35 ,000*
Mathematics skills
Posttest 36 30.02 8.32
. . Pretest 36 7.05 1.88 -3.873 35 ,000*
Science skills
Posttest 36 7.55 1.55
. Pretest 36 47 1.08 -1.963 35 ,058
Sound studies
Posttest 36 ,61 1.10
. . Pretest 36 1.55 ,60 -1.784 35 ,083
Drawing studies
Posttest 36 1.63 54
. Pretest 36 ,52 ,60 -1.784 35 ,083
Labyrinths
Posttest 36 ,61 ,59

Table 7 presents the dependent sample t-test results of
the pretest and posttest mean scores of the children in
control group in Marmara Primary School Readiness
Scale - Application Form. According to Table 7, there is a
significant difference between the pretest-posttest mean
scores of the children in the control group in Mathematics
skills (t =-7,123) and Science skills (t = -3,873) subscales
of the Marmara Primary School Readiness Scale -
Application Form (p <.05). When the mean scores are
examined, it is found that the posttest mean scores in these
subscales of the scale are higher than the pretest mean
scores. However, there is no significant difference
between the pretest-posttest mean scores of the Marmara
Primary School Readiness - Application Form Sound
studies (t = -1,963), Drawing studies (t = -1,784) and
Labyrinths (t = -1,784) subscales ( p> .05).

Finally, the t-test results are performed to determine
whether there is a significant difference between the
posttest mean scores of the experimental and control
groups. Firstly, the t-test results of the posttest mean
scores of the children in the experimental and control
group in Peabody Picture Vocabulary Test and Early
Geometry Skills Test are presented in Table 8.

Table 8 shows that there is a significant difference
between Peabody Picture Vocabulary Test and Early
Geometry Skills Test total posttest mean scores in
experimental (t=2,752) and control (t=2,760) groups
(p<.05). When the posttest mean scores are examined, it is
found that the mean scores of Peabody Picture Vocabulary
Test and Early Geometry Skills Test in the experimental
group are higher than the children in the control group.
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Table 8. The t-test results of the posttest mean scores of the children in the experimental and control group in Peabody Picture Vocabulary Test and

Early Geometry Skills Test

Scale Group n X Ss t Sd )4
Experiment 38 9.97 2.77 2.752 72 ,007*
Peabody Picture Vocabulary Test
Control 36 8.38 2.11
Experiment 38 40.23 5.62 2.760 72 ,007*
Early Geometry Skills Test
Control 36 35.66 8.41

Table 9. The t-test results of Early Numeracy Test posttest mean scores of the children in the experimental and control groups

Early Numeracy Test Group n X Ss t Sd )4
Experiment 38 4.76 ,48 4.191 72 ,000%*
Concepts Comparison
Control 36 4.19 ,66
Experiment 38 4.15 71 1.281 72 ,204
Classification
Control 36 3.94 J71
Experiment 38 4.36 54 4.607 72 ,000*
One to One Correspondence
Control 36 3.69 ,70
Experiment 38 3.63 71 1.714 72 ,091
Seriation
Control 36 3.36 ,63
Experiment 38 3.23 48 3.844 72 ,000*
Counting
Control 36 2.69 ,70
Experiment 38 3.68 77 4.853 72 ,000*
Structured Counting
Control 36 2.77 ,83
Experiment 38 3.60 ,67 3.020 72 ,003*
Resultative Counting
Control 36 3.16 56
Experiment 38 2.65 93 ,396 72 ,694
General Knowledge of Numbers
Control 36 2.58 ,64
Experiment 38 3.44 95 3.775 72 ,000*
Calculation
Control 36 2.55 1.08

The t-test results of Early Numeracy Test posttest mean
scores of the children in the experimental and control
groups are presented in Table 9.

Table 9 shows that there is a significant difference
between the mean scores of experimental and control
groups in subscales of Concepts Comparison (t = 4,191),
One to One Correspondence (t = 4,607), Counting (t =
3,888), Structured Counting (t 4,853), Resultative
Counting (t = 3,020) and Calculation (t = 3,775) of Early
Numeracy Test applied as a posttest (p <.05). When the
posttest mean scores are examined, it is found that the
mean scores of the children in experimental group is
higher than the control group in Concepts Comparison,

One to One Correspondence, Counting, Structured
Counting, Resultative Counting and Calculation subscales
of Early Numeracy Test. In addition, it is found that there
is no significant difference between the experimental and
control groups in the mean scores of Classification (t =
1,281), Seriation (t = 1,714) and General Knowledge of
Numbers (t = 396) subscales of Early Numeracy Test
(p>.05).

Marmara Primary School Readiness Scale - Application
Form posttest mean scores t-test results of the children in
the experimental and control groups are presented in
Table 10.
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Table 10. The t-test results of the children in the experimental and control groups in Marmara Primary School Readiness Scale - Application Form

posttest mean scores

Marmara Primary School Readiness Scale -

Application Form Group " X Ss ! Sd »
Experiment 38 33.78 7.69 2.020 72 ,047*
Mathematics skills
Control 36 30.02 8.32
Experiment 38 8.00 1.39 1.295 72 ,200
Science skills
Control 36 7.55 1.55
Experiment 38 71 1.27 ,358 72 ,721
Sound studies
Control 36 61 1.10
Experiment 38 1.63 54 -.058 72 954
Drawing studies
Control 36 1.63 54
Experiment 38 ,63 ,63 ,143 72 ,887
Labyrinths
Control 36 ,61 59

The t-test results of Early Numeracy Test posttest mean
scores of the children in the experimental and control
groups are presented in Table 9.

Table 9 shows that there is a significant difference
between the mean scores of experimental and control
groups in subscales of Concepts Comparison (t = 4,191),
One to One Correspondence (t = 4,607), Counting (t =
3,888), Structured Counting (t = 4,853), Resultative
Counting (t = 3,020) and Calculation (t = 3,775) of Early
Numeracy Test applied as a posttest (p <.05). When the
posttest mean scores are examined, it is found that the
mean scores of the children in experimental group is
higher than the control group in Concepts Comparison,
One to One Correspondence, Counting, Structured
Counting, Resultative Counting and Calculation subscales
of Early Numeracy Test. In addition, it is found that there
is no significant difference between the experimental and
control groups in the mean scores of Classification (t =
1,281), Seriation (t = 1,714) and General Knowledge of
Numbers (t = 396) subscales of Early Numeracy Test
(p>.05).

Marmara Primary School Readiness Scale - Application
Form posttest mean scores t-test results of the children in
the experimental and control groups are presented in
Table 10.

Table 10 shows that there is a significant difference
between experimental and control groups in Mathematics
skills subscale mean scores of Marmara Primary School
Readiness Scale - Application Form applied as posttest
(t=2,020; p<.05). When the posttest mean scores are
examined, it is found that the mean scores of Mathematics
skills subscale mean scores of the children in the
experimental group are higher than the control group. In
addition to this, the difference between the experimental
and control groups is not significant in the Science skills
(t = 1,295), Sound studies (t =,358), Drawing studies (t =
-,058) and Labyrinths (t =,143) subscale posttest mean
scores (p>.05).

4. Conclusions

The effectiveness of the Cognitive Support Program
which is prepared for the development of all cognitive
processes such as perception, memory, thinking, logic,
learning, description, concept gaining, problem solving
and reasoning in preschool children (60-72 months) is
tested with this study. As a result of the analyses, the
Cognitive Support Program is found to have an effect on
children's mathematics, geometry, receptive language
skills and readiness to primary school. According to the
results of the study, it is found that Peabody Picture
Vocabulary Test posttest mean scores of the children in the
experimental group and the control group were higher than
the pre-test mean scores. According to this result,
Cognitive Support Program increases the receptive
language skills of the children in the pre-school education
program implemented by the Ministry of Education.
However, when the posttest means scores of the
experimental and the control groups were examined, it is
found that Peabody Picture Vocabulary Test mean scores
of the children in the experimental group were higher than
the mean scores of the control group children. It has been
determined that the Cognitive Support Program has a
positive effect on the development of receptive language
skills of the children. In the literature, the researches on the
education programs aimed at supporting cognitive skills
shows that these programs also support the language skills
of the children (Haywood, 2013; Imbrosciano, 1997,
Konak, Berberoglu, Arikan, Tuncer and Is-Giizel, 2010).
Similar to the findings of this study, the Cognitive Skills
Support Program designed for children aged between
61-72 months by Inal-Kiziltepe, Yasar and Uyanik (2017)
supports the development of language skills of the children
in the experimental group. However, in addition to
cognitive skills, there are many other programs developed
to support the language skills of children in early childhood
(Aram, Fine and Ziv, 2013; Akoglu, Duman & Ergiil, 2014;
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Beck & McKeown, 2007; Krauss, Januszka & Chae, 2010;
Simsek & Erdogan, 2015; Towson, Gallagher & Bingham,
2016).

In the study, the mean scores of Early Geometry Skill
Test of the children in the experimental group and the
control group were examined. This examination shows that
the posttest mean scores of the children in both the
experimental and the control groups are found to be higher
than the pretest mean scores. This finding suggests that
both the Cognitive Support Program and the preschool
education program implemented by the Ministry of
National Education support the development of children's
geometry skills. In addition, comparison of the posttest
mean scores of the experimental and the control groups
shows that the mean scores of the Early Geometry Skills
Test of the children in the experimental group were higher
than the mean scores of the children in the control group.
This can be interpreted as that the Cognitive Support
Program increases the geometry skills of children more
than the program implemented by the Ministry of National
Education. Researches in the literature show that the
computer aided education program developed by
Kesicioglu (2011) supports the preschool children to learn
geometric shape concepts. In general, however, geometry
skills are discussed under mathematical skills in the
literature. For example, Meriwether (1997) prepared a
mathematical arrangement of the food on the breakfast
menu with the aim of providing mathematics education to
children in a concrete way through their daily lives. The
cheese in the menu was a cube, the apple and the orange
were half circles, the biscuits were full circles, the milk and
the fruit juice in the cup were in the form of cylinders and
the children will draw the amount. Meriwether asked from
the children to make their own menus showing how to form
a menu, and observed that the children learned the
geometric shapes and the amounts of shapes (quoted in
Dinger, 2008). As in this study, it is seen that geometry
skills are handled together with math skills.

The effects of the Cognitive Support Program on
children's mathematics skills have been tested. According
to the results, the posttest mean scores of the children in the
experimental group are found to be higher than the pretest
mean scores in all subscales of the Early Numeracy Test.
Similarly, the posttest mean scores of the children in the
control group were higher than the pre-test scores in
General Knowledge on Numbers and Calculation subscales
of the Early Numeracy Test. However, their pretest mean
scores in One to One Correspondence and Counting
subscales are higher than the posttest mean scores. It is
thought that the higher pretest mean scores in these
subscales may be caused by the motivations of the students
during the measurement. In addition, it was determined that
there is no significant difference between the pre-test and
the posttest mean scores in other subscales of the test,
namely in Concepts Comparison, Classification, Seriation,
Structured Counting and Resultative Counting subscales.
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When the posttest means scores of the children in the
experimental and control groups were examined, it was
found that the mean scores of the experimental group in
Concepts Comparison, One to One Correspondence,
Counting, Structured Counting, Resultative Counting and
Calculation of Early Numeracy Test are higher than the
control group children. When the results on the
development of the mathematical skills of the children in
the experimental and the control groups are evaluated
together, Cognitive Support Program is considered to be
more effective in the development of mathematics skills of
the children compared to the currently applied MEB
Preschool education program. When the literature was
examined, Young-Loveridge (2004) designed a training
program based on games for early childhood and books on
numbers, and it was found that this program causes a
highly significant change on the number perceptions of
children. Celik and Kandir (2013) conducted the Great
Math Education Program for Little Children, which was
found to have a positive effect on children's early
mathematics skills. In addition, there are some researches
which considers the relationship between cognitive and
mathematical skills as reversed. For example, a
mathematics education program, which is developed by
Kidd, Pasnak, Gadzichowski, Ferral-Like and Gallington
(2008), based on number counting, collecting objects,
comparing objects by quantity, sorting the numbers, was
found to support one of the cognitive skills of children,
namely reasoning, positively.

The last variable of the study is the effect of the
Cognitive Support Program on children's readiness to
primary school. It is found that the posttest mean scores of
the children in the experimental group in Mathematics
skills, Science skills, Sound studies and Drawing studies
subscales of the Marmara Primary School Readiness Scale
- Application Form are higher than the pretest mean scores.
It is found that the mean scores of the students in the
control group in Mathematics skills and Science skills
subscales are higher than the pretest mean scores. Finally,
the posttest mean scores of the children in the experimental
group in Mathematical skills subscale of the Marmara
Primary School Readiness Scale are found to be higher
than the children in the control group. This result supports
the results of the “Early Numeracy Test”, which is another
variable of the study, in favor of the experimental group.
However, the difference between the posttest mean scores
of the experimental and the control groups is not found to
be significant in Science skills, Sound studies, Drawing
studies and Labyrinths subscales of Marmara Primary
School Readiness Scale - Application Form. This result
demonstrates that Cognitive Support Program and the
MEB Preschool Education Program, which is currently
being implemented, similarly support primary school
readiness levels. Preparatory studies to primary school are
defined in Turkey 2003 preschool education program as the
whole of the studies in which all the developmental areas
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for children are supported equally during the period of
attending preschool education institutions, and it is
emphasized that the whole of preschool education program
is also preparatory program for primary education
(Ministry of National Education, 2013). Therefore, there is
no significant difference between the Cognitive Support
Program and MEB preschool education program since both
are designed and applied in a similar way.

In the literature, the cognitive and social support
programs developed for early childhood are mostly
directed towards socio-economically disadvantaged
children (Bryant & Maxwell, 1997; Campbell, Pungello,
Miller-Johnson, Burchinal & Ramey, 2001; Krajewski,
Renner, Nieding & Schneider, 2008; Vinnerljung & Hjern,
2011). Research conducted by Campbell, Pungello,
Miller-Johnson, Burchinal, and Ramey (2001) with
African-Americans found that supportive training in early
childhood had a long-term effect on children's cognitive
and academic development. In addition, various programs,
such as Abecedarian (Campbell et al. 2002), Perry
Preschool (Heckman et al. 2010), and Chicago Child-
Parent Center (Reynolds et al. 2011), have also long-term
benefits. However, the benefits of these programs are not
generalizable since the scope of their targets is limited to
the children with lower socio-economic status and certain
cultural backgrounds. Therefore, it is considered that this
program applied for children who have a normal
development, who have a middle socio-economic family
background and who are living in the city is important for
their cognitive development.

It has been observed in the research that Cognitive
Support Program has a positive effect on the language
skills, geometry skills and math skills of preschool children
but it is similar to that of preschool education program in
terms of readiness to primary school. Skills that can be
handled under the framework of cognitive development
such as reasoning skills or voice-reading awareness are not
discussed in the study. The effects of the developed
program on these variables can be examined. In addition,
this program can be improved in terms of readiness to
primary school.
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