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Extended Abstract
1. Introduction

reschool education represents the
foundational level of formal education
and provides the basis for children’s
all-round development. Early
childhood, particularly the first six years
of life, is recognized as one of the most
sensitive periods in human growth and personality
development. During this stage, children experience
optimal conditions for the development and nurturing of
individual talents and for acquiring the foundational
infrastructure necessary for future learning.
Number understanding refers to children’s ability to use
numbers flexibly and fluently. Number understanding is
the ability to represent and manipulate numbers and
quantities mentally, which leads to the ability to compare
and manipulate numbers (Jordan et al., 2010). Studies in
the field of mathematics precursors indicate that the
"number estimation system" is the most important
cognitive ability of the specific field; And "working
memory" is the most important cognitive ability of the
broad domain needed for transformation and progress in
learning mathematics (Ball et al., 2018). Working
memory is a mental system that enables a person to keep
information in mind and process other complex cognitive
tasks at the same time (Holmes & Adams, 2006).
The lack of cognitive research focus on strengthening
the number estimation system and comparing it with
strengthening Working memory as the most important
cognitive pre-structures for the development and progress
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of math learning and the importance of earlier
intervention in order to improve basic math skills and
reduce future learning problems, shows the necessity of
investigating the different effects of training focused on
cognitive pre-structures and the importance of training
effectiveness. It shows the Working memory on the
ability to understand the number of preschool children
in order to achieve optimal and cost-effective programs.

2. Materials and Methods

The method of the present research was of an
experimental type in the form of pre-test-post-test and
follow-up with a control group. In this type of design,
subjects are randomly selected and replaced in different
groups using the same method. The statistical
population of the research included all preschool
children in Kermanshah city in the academic year of
2008-2019. Subjects were selected from different
educational districts of Kermanshah by multi-stage
cluster random sampling method. In this way, one
educational district (District 2) and then 2 preschools
were randomly selected among the 150 preschools in
Kermanshah. After the tests, 34 children with medium
to high 1Q and with the lowest scores in the number
sense test were selected as the main sample and
randomly replaced in two groups of 17 people
(experimental group and control group). At the
beginning of the treatment, two people from the test
group refused to continue cooperation due to the special
conditions of Corona. In order to respect the equality of
the two experimental and control groups, two people
were removed from the control group, and finally, the
research was conducted with 15 subjects in each group.
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3. Results

The results of analysis of variance in Table 1 show that
the effects between the subjects are significant and there
is a significant difference between the experimental and
control groups in number understanding (1*2=0.85,
p=0.001, F=120.78). The results of the within-subject
effect also show that the average understanding of
number in the three stages of pre-test, post-test and
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follow-up has increased significantly (11"2=0.82,
p=0.001, F=191.42). The results of the interaction effect
also show that there was an interaction between the factor
of group and time, and the average number sense
increased in at least one of the groups compared to the
other groups during the three stages of pre-test, post-test
and follow-up (n"=0.62). 2, p=0.001, F=34.34).

Table 1. The results of single variable analysis of variance with repeated measures in number sense

7 Source of effects SS df MS F P 2
Between groups 216.67 2 108.34 120.78 0.001 0.85
Error (Between groups) 37.67 42 0.90
Within groups 885.61 2 442.81 191.42 0.001 0.82
Mutual 318.07 4 79.52 34.38 0.001 0.62
Error 194.31 84 2.31

4. Discussion and Conclusion

The present study was conducted with the aim of the
effectiveness of Working memory training on preschool
children's number sense. In order to investigate the
effectiveness of Working memory training on children's
ability to understand numbers, Jordan's number sense
test was used. In this way, after training a group of
children through the Working memory program, their
performance in the pre-test, post-test and follow-up was
compared with each other and with the control group in
Jordan's number sense test. The research results
showed; The effectiveness of Working memory training
was significantly higher than the control group on the
ability to understand numbers. In other words, the
Working memory enhancement program significantly
improves the ability to understand numbers from the
pre-test to the post-test, while the control group does not
cause a significant change in this ability. Also, the effect
of the training has been stable and stable over time, and
the average number sense scores do not show any
significant change from the post-test to the follow-up.
The findings of the present study show; The group that
receives Working memory training shows a significant
improvement in both Working memory abilities and
number estimation and understanding.  This
encouraging result, with previous studies of working
memory training in elementary school and preschool
age, including; Studies by Kroesbergen et al. (2014);

Thorell et al. (2009); Ramani et al. (2017); Passolunghi
& Costa (2016) agree. So that in support of the findings
of previous studies, the current study also showed;
Working memory training effectively improves
memory skills that are supported by the central
executive component of Badali's model (2000) and is
the strongest predictor of a wide range of academic
learning, including mathematics (Ball et al., 2018).
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