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Abstract:

The current research aims to identify:

1- The level of symbolic numerical representations among primary
school students, according to the variable of gender and grade.

2- The level of non-symbolic numerical representations among
primary school students, according to the variable of gender and grade.

3- The level of spatio-visual working memory for primary school
students, according to the variable of gender and grade.

4- Statistical significance of the correlation between the symbolic
numerical representations and the visual-spatial working memory.

5- Statistical significance of the correlation between non-symbolic
numerical representations and visual-spatial working memory.

6- The significance of the statistical differences in the correlation
between the symbolic numerical representations and the visual-spatial
working memory according to the variable of gender and grade.

7- The significance of the statistical differences in the correlation
between non-symbolic numerical representations and the visual-spatial
working memory according to the variable of gender and grade.

8- Percentage of the contribution of both symbolic and non-symbolic
numerical representations to the visual-spatial working memory of
primary school students.

The sample of the current research consisted of (400) male and
female students from the first and second grades of the primary stage in
the center of the province of Babylon for the academic year (2019-2020),
and to achieve the objectives of the current research, the researcher built a
test for symbolic numerical representations in the light of some literature
and research and the use of integrative theory For the numerical
development of Sigler and Forgues (Sigler & Forgues, 2014), which
consists of (20) items distributed on four levels, with five items for each
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level. Verification of the standard characteristics of the test of validity
and reliability, as the apparent validity and construction validity were
used. The researcher also prepared a test for the spatio-visual working
memory in cooperation with the international expert (Abdul-Jalil, 2015)
and it consisted of (20) items distributed on four levels, five items for
each level, and the standard characteristics of the test were verified from
validity and reliability, as virtual validity and construction validity were
used. . The researcher applied the three tests on the basic research sample
and after analyzing the data and processing it statistically using the
statistical package (SPSS) and a number of appropriate statistical
methods the current research reached the following results:

1- The male students have a high level of symbolic numerical

representations.

2- Female students do not have the ability to symbolic numerical
representations.

3- First graders do not have the ability to symbolic numerical
representations.

4- Second graders have a high level of symbolic numerical
representations.

5- The sample members in general have a high level of symbolic
numerical representations.

6- Primary school students in general have a high level of non-symbolic

numerical representations.

7- Elementary school students in general have a high level of visuospatial
working memory.

8- There is a real correlation between the symbolic numerical
representations and the visual-spatial working memory.

9- There is a real correlation between non-symbolic numerical

representations and visual-spatial working memory.
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10- The variables of gender and grade do not significantly affect the

strength and direction of that correlation between the symbolic

numerical representations and the visual-spatial working memory.

11- There is no statistically significant difference in the correlation

12-

between visual-spatial working memory and non-symbolic
numerical representations according to the variable of gender and
grade.

The contribution of the independent variable (non-symbolic
numerical representations) in the dependent variable (visual spatial
working memory) was greater than the contribution of the second

independent variable (symbolic numerical representations).

In light of the research results, the researcher presented a number of
recommendations and suggestions.



The Republic of Iraq
Ministry of Higher Education
and Scientific Research
University of Babylon
College of Education for Human Sciences

Symbolic and non-symbolic numerical
representations and their relationship to the
visual-spatial working memory of primary
school students

thesis submitted

To the Council of the College of Education for Human
Sciences / University of Babylon, which is part of the
requirements for obtaining the degree of Doctor of
Philosophy in Education in Educational Psychology

BY
DINA MAJID ABDULAMEER AL-RUBAYE
Supervised By:
Dr .HUSSEIN RABEEA HAMMADI

1443 A.H. 2022 A.D



