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Abstract. This study aims to examine the effects of computer-assisted preschool
educational activities on children's intuitive mathematical ability. The group under
investigation consists of randomly selected five-year-old children attending a nursery
school in Selguklu county, Konya, Turkey, during 2011-2012. The research is designed to
have pre-test and post-test models with a control group. A total of 40 children (20 children
in an experimental group and 20 children in the control group) are observed. The Intuitive
Mathematical Ability (IMA) test is conducted to determine children's intuitive
mathematical ability. In particular, the test is administered before and after the
experiments. The Mann-Whitney U-test is taken to analyze data emerging from those tests.
In general, the results indicate that computer-assisted preschool educational activities
have made a positive contribution to the intuitive mathematical ability of five years old
children. Hence, computer-assisted preschool educational activities may have a promising
potential to be integrated with a preschool education program.

© 2015 The Author. Published by TAF Publishing.

INTRODUCTION

*Corresponding author: F. Ulkii

The current study attempts to discuss the topic being investigated as a
thoughtful set of multidisciplinary understandings. The first element includes
the concept of intuition. An intuition refers to a sudden insight of a means,
indicating the critical importance or structure of a problem or situation without
resorting to logical reasoning (Giiven, 2007). According to Yildirim (1996),
intuition is defined as the ability to reach knowledge directly and neither
through an observation nor any interference. Piaget (1972) has found that the
age between four to seven years old as an intuitive period for children. During
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the period, children naturally incline to act using their intuition. In fact, children
are not yet classified during the period, while any conservation has not yet
developed. Children intuitively focus on the remarkable property of an object
and may overlook other details. Then, any children may not be able to reverse
the processes (Senemoglu, 2007).

Next, the second element includes the intuitive math. It is one of the four
basic philosophies of math. In fact, intuition may have taken place on the first
basis of mathematical thinking of preschool children. In particular, early
experiences acquired over an object may depend on a child’s perceptual
development (Giiven, 2001). Some researchers have suggested that intuitive
thinking has many positive effects on education, especially in mathematics. It
shall start by helping a child to notice the power of one’s intuition, while
intuitive mathematics-related practices are conducted. Intuitive thinking may
enhance the success of numerical problems and strengthen problem-solving
processes. Besides, it helps to detect relationships in a quick and clear way
(Dixon and Moore, 1996; Farnham-Diggory, 1972).

Then, the third component includes computer-assisted learning and training
technology. In the 21st century, technological tools, e.g. computers, tablets,
smart boards have a lot of potential to support children in finishing tasks
requested by educational materials. In particular, rapid stimulus and instant
results of these materials and the inability of corporal punishment are
considerably a result of the use of technologies by children and educators. For
example, a question whether children requires smart board in preschool or not
is being discussed. Using smart boards means to use visual, auditory, motor and
communication skills together alongside the embedded touch feature besides
other educational technologies (Altingelik, 2009). Researches have shown that
it may be useful for children to use technologies such as computers in a
developmentally appropriate way, and should not be abused by any means
(Haugland, 2004). By using computers and smart boards, children may learn
numbers, shapes, colors, variety of sounds and many other concepts, while
finding an opportunity to develop their skills, e.g. compare-and-contrast,
counting, addition and subtraction. Their language skills may also be developed
by re-telling stories they have heard from computers, a continuous use of words
to increase their vocabulary, and by using drawing and painting programs to
develop their motor skills. Computers and smart boards may have encouraged
children’s problem solving skills and their direct use over concrete objects. In
48 short, they may offer children a variety of thinking stimuli (Aktas-Arnas,
2005).

Furthermore, there is an emphasis to effectively use computers in
mathematics education once children start school. In particular, a 10-20
minutes daily computer support has been found to provide significant benefits
for children. Prior studies conducted over younger children have shown that
educational elements are easily learned with the help of computers. Besides,
researches have suggested whenever mathematics education in kindergarten is
supported with the use of computers, children have been more skilled. They
have also suggested that a computer-aided education in kindergarten may have
been causing an increase in children’s spatial perception, geometric thinking
and problem-solving skills (Clements, 1987; Clements, 2002). In addition, the
most important advantage of computer-assisted learning appears in its
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capability to turn abstracts into concrete concepts, and any learning activity is
therefore quicker and more meaningful (Efendioglu, 2006).

Moreover, the current research has a particular objective to examine the
effects of computer-assisted preschool educational activities on children’s
intuitive mathematical ability. The study hence aims at answering these
following research questions in accordance with the objective:

(i) After an intervention, is there any significant difference between the
average scores of the Intuitive Mathematical Ability (IMA)-based Test
concept of weight within the experimental and control groups?

(ii) After an intervention, is there any significant difference between the
average test scores of the IMA-based Test concept of quantity in the
groups?

(iii) After an intervention, is there any significant difference between the
average test scores of the IMA Test concept of size in the experimental
and control groups?

TABLE I. Descriptive statistics for children under observation

Experimental Group Control Group

n % n

%

Gender

Girls 9 45

31.6

Boys 11 55 13

68.4

Total 20 100 19

100

Socio-
economic
status

Low (0-1000TL) 5 25 6
Middle (1001-3000 TL) 11 55 9
High (3001 - ... TL) 4 20 5

35
45
25
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METHOD
Research Design
This research is experimental, and designed to include both pre-test and post-
test models with a control group. It is considered as a classic controlled
experimental design with a randomized pre-test/post-test design.

Research Group
The group under investigation consists of 40 randomly-selected five years old
children attending Meliksah Nursery School in Selcuklu county of Konya in
Turkey during 2011-2012 school year. Twenty children are included in the
experimental group, while the rest are in the control group. Furthermore, a
descriptive statistics for the children includes gender and socio-economic
status (Table 1). Looking at the table, the experimental group consists of 9 girls
(45%) and 11 boys (55%). In terms of socio-economic, the groups includes 5
children from low income families (25%), 11 from middle income (55%) and 4
from high income ones (20%). In the control group, 6 children are girls (31.6%)
and 13 are boys (68.4%). In terms of socio-economic status, 6 children in the
control group come from low income families (35%), 9 from middle income
(45%) and 5 from high income ones (25%). All children are normally
developed and have gone through an earlier education at independent
kindergarten classes.
Research Instrument
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IMA Test (Giiven, 2001) is taken to determine children’s intuitive mathematical
ability. IMA Test is an improved research instrument to measure intuitive
abilities associated with mathematical concepts for 4-6 years old children. The
test has a total of 35 questions. It is administered individually, 15 minutes for
each child. The questions are arranged in the form of pictures or symbols.
Tangible things, e.g. plastic cups, cotton, and pencil, or rounded objects, e.g. tea
brand and money, are used in several questions. Mathematical questions in the
test include: amount (plurality; 10 questions), size (volume; 8 questions), length
(8 questions), weight (8 questions), and numerical size (1 question). Because of
a younger age range, the questions are presented to make a story. The response
time for each question is limited to 5 seconds. Every correct answer is marked
with a plus symbol, while every incorrect one is marked with a negative. The
total test score is the sum of correct responses by children to these 35
questions.

From the tests, the test-retest correlation coefficient (n=30) is found at .76,
while the internal consistency coefficient for all age groups (n = 200) is .73. An
analysis is

TABLE 2. Test results of children’s intuitive mathematical ability related to pretest scores

2015

Intuitive
Mathematical
Ability Test

_ Mean Sum of
Group N X S Rank Ranks U z

Weight

Experimental 20 3.41 .50 16.38 278.50  125.50 -.68

Control 20 3.52 51 18.62 316.50

497

Quantity

Experimental 20 4.82 .50 18.68 317.50 124.50 -712

Control 20 4.48 .36 16.32 277.50

477

Size

Experimental 20 3.52 44 19.18 326.00 116.00 -1.008

Control 20 3.05 .50 15.82 269.00

314
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conducted on the relationship between the Early Mathematics Ability (EMA)
Test-2 to determine criterion validity, in which Pearson’s product-moment
correlation coefficient (n=32) is found at .84. Practically, children’s weight,
quantity and size in math-related fields are taken to compare intuitive math
skills during the field test.

Process
Before an intervention, IMA Test is administered to the groups. In an
intervention process (experimental transaction), children within the
experimental group get a preschool education through computer-assisted
preschool educational activities and Preschool Education Program (PEP) by the
Turkish Ministry of Education. On the other hand, children in the control group
get a preschool education through PEP only. Children in the experimental and
control groups are selected from the same school and with the same economic
condition. The intervention takes a total of eight weeks. Children in the
experimental group attend the process two days in a week. After the
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experimental transaction process, IMA Test is administered over 124 the
groups, and the scores are compared between these groups.

Data Analysis
Furthermore, the data are analyzed by using the Mann-Whitney’s U-Test. The U-
Test is taken to test whether points obtained from these two unrelated groups
significantly differ each other or not. In the research, the significance of
differences between the point averages is tested at.05 level of significance.

RESULTS AND FINDINGS

Table 2 exhibits the results of IMA Test by children within experimental and
control groups related to the pretest scores. The tables indicates an insignificant
statistical difference between experimental and control groups in terms of their
scores from IMA-based subtests (weight at U=125.50, p>.05; quantity at
U=124.50, p>.05; and size at U=116.00, p>.05). If mean ranks, sum of ranks and
arithmetic means are considered, children who have received a preschool
education in an early childhood period with computer-assisted preschool
educational activities (experimental group) have equivalent IMA Test scores
compared to those with the PEP only (control group) during their early
childhood period. It indicates that the groups are identical to each other prior
to the experimental process.

TABLE 3. Test results of children’s intuitive mathematical ability related to posttest scores

Intuitive
Mathematical
Ability Test

_ Mean Sum of
Group N X S Rank Ranks U y/

Weight

Experimental 20 5.23 44 21.12 359.00 83.000 -2.180

Control 20 4.05 .30 13.00 236.00

.020*

Quantity

Experimental 20 7.88 .30 25.00 425.00 17.000 -4.450

Control 20 4.88 44 10.00 170.00

.000*

Size

Experimental 20 4.76 41 22.00 374.00 68.000 -2.697

Control 20 341 48 13.00 221.00

.007*

Note: * p<.05
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In Table 3, the results of IMA Test by children in these two groups related to
their posttest scores are provided. According to the table, there is a significant
statistical difference between experimental and control groups in terms of their
scores from subtests of IMA Test (weight at U=83.000, p<.05; quantity at
U=17.000, p<.05; and size at U=68.000, p<.05). When mean ranks, sum of ranks
and arithmetic means are considered, children who get a preschool education
with the support of computer assisted preschool educational activities
(experimental group) have higher IMA Test scores compared to ones who
receive a preschool education with PEP only (control group) in the early
childhood period. It indicates that the post-test mean scores of intuitive
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mathematical ability (weight, quantity, size) between the groups show a
statistically-significant difference in favor of the experimental group.

Besides Piaget’s proposal of four-to-seven years as the intuitive period of
children (1972), Baroody (1987) has suggested that preschool math is merely a
processing  of intuition. Babies have even had the ability of intuitive
distinctiveness (Berk and Erdogan, 2013). For example, the appearance of a
second puppet after getting used to the first one has triggered a reaction from a
few-months-old baby. Despite giving no formal information, babies’ reaction
during a situation as such may have proven that intuitive features exist since
early ages.

Furthermore, Gliven (2004) has developed a family and teacher participation
program on an intuitive training for five years old children, where the
effectiveness of the program on children’s mathematical intuition is observed.
The study reveals that the program has no clear contribution to children’s
mathematical intuition education. However, the current study shows an
increase of children's intuitive mathematical ability being observed when an
intuitive mathematics education is supported with computers and smart
boards. The results show that the use of smart boards and computer technology
may have contributed more to learning. Preston and Mowbray (2008)’s study
has also supported the current findings. They have made an emphasize on the
fact that a technology-assisted education may have attracted children more
than traditional methods, while children have more fun to act as groups since
they feel as part of the class physically. In fact, the review of prior literature
indicates that a computer-aided preschool education for children may have
been increasing their cognitive abilities (Chute and Miksad, 1997) and
analogical thinking skills significantly, growing their ability to understand root
source of a problem (Clements, 2002), and showing a proof that it is possible to
learn how to write before having able to read (Cohen, 1995). Thus, findings
from the current research are clearly consistent with prior studies on
information and learning technology (Giilcii, 2014; Gliindogdu, 2014; Higgins et
al, 2007).

Next, Pekcagliyan (1990) have examined several classical training methods
and computer-based training programs applied to six years old preschool
children. The work reveals that computer-assisted training programs are more
effective in terms of numbers, geometric shapes and color tones, recognition of
mental development, identification, and discrimination stages compared to
education through classical training techniques. Besides, Aral and Biitiin (2004)
have attempted to examine the impact of computers in visual perception among
6 years old kindergarten children. According to their results, children with a
computer-aided education have higher scores in terms of ground distinction,
shape stability, the perception of position with the space and the perception of
space relationships than those who do not get a computer-aided education. In
addition, Donaldson (1992) and Akman (2002) have stated that the use of
various materials in teaching mathematical concepts may have brought not only
an easier understanding over the perception of mathematical, spatial and other
concepts but also has made a permanent learning process for children. In the
current study, preschool education environment is supported by computers and
smart boards for children in the experimental group, while the control group
continues to pursue routines. The findings have shown that children
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participating in computer-aided preschool activities in fact have higher intuitive
math skill scores than those in the control group.

CONCLUSION
A general conclusion includes the fact that preschool children who get a
preschool education with computer-assisted educational activities in their early
childhood have higher intuitive mathematical ability scores compared to those
who receive a preschool education with PEP only. Then, these following
suggestions may act as insights for either further researches or practical trials:
e Computer-assisted preschool educational activities may have a promising
potential to be integrated with a preschool education program.
e Teachers and prospective teachers need to be informed about the
implementation of computer-assisted preschool educational activities.

LIMITATIONS AND RECOMMENDATIONS
There are some of the limitation of this study which must be addressed in
future. The limitations and recommendation for future are:

e The current research is conducted by using an experimental design with
small-sized research groups. Further researches may use larger research
groups to establish a better observation over computer assisted preschool
educational activities.

* New researches may need to investigate the long-term effects of computer-
assisted preschool educational activities.
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