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The Effectiveness of A Program Based on Digital Games 

for Developing Topological Skills of the Kindergarten 

Background: Many studies have emphasized the importance of digital games in kindergarten to develop many mathematical concepts and 

skills, some of them topological concept which are important in training children, helping them solve many problems and developing creativity it 

is also saturating the child imagination, Piaget playing is the most important tool to help children for building knowledge and concepts, also 

development mathematical and social growth, to make mathematical thinking for kindergarten you must based on playing to give children chance 

discover and exercise. The new curriculum that published by the ministry in 2018, has made for teachers and children to change, from here 

appears the important for using new strategy and new ways for digital learning, teaching to appropriate to kindergarten. 

Aims: We aim to identify topological concept for the kindergarten as well as to determine the effectiveness of the digital games program that help 

children to develop these concept. 

Sample: It consists of 30 children divided into 15 male- 15 female from second preschool children. 

Methods: The current study uses the quasi- experimental method to be applied on two groups, the control and the experimental group of 

children. 

Instruments: Ravin Scale, Topological Concept Scale by researcher, The study proposed program using digital games. 

Statistical Approaches: T- Test, chi square x
2
, Alpha Level. 

Results: There are statistically significant differences between the average scores of children in the tribal and post measurements in favour of the 

dimension in the topological concept scale, There are no statistically significant differences between the average scores of children in the tribal and 

post measurements after exposure to the program of digital games. 

 

òîÜÇbÏ@wßbãŠi@áöbÓ@ïÜÇ@lbÈÛþa@òîàÓŠÛa@¿@òîàäm@îçbÐ½aá@òîuìÛìjnÛa@ÞbÐ;þ@ò™ëŠÛa@ @

 

��*���-��.����/0���/+�1א

���23�#���	
�����!�45��

������������6�7�%�� �א�#����א��!א��"���� �א$�%��� #��&�'���(��

�)�*������	
��

8!������������ �א�#����א��!א��"���� �א$�%��� #��&�'���( 



pb�a‰…@òÛìÐİÛa@ŠíbäíRPRR 

)òîÜÇbÏ@wßbãŠi@áöbÓ@ïÜÇ@lbÈÛþa@òîàÓŠÛa@(… �YA 

òß†ÔßZ@ @

1$ �&��%
�� !��&-
$�� 
��� *���
 W$
�$�� 6� &#�F� �&%��� N'
 ���,�� 

!�����#(
�� !'�&5�� 6� !6&( )�+&�$�� 
���� �� �3
 �#� �& (�� �36 �  �$%
�� ��&� 

�=��&� ���F  ��� ( �%.� �&(:. N'
 �&,�%
-$�� @&	�=� !�$����.  

�3�� �(. *��&�  �'� 1. @	'�� !'�-� !$5$ 1$ ��. 1��(
 ��&	$ ����� I&# � 

*$�4&�$ )!��&���� !6&�� &$� *33%� 1$ �$# �&$
��� ���
� '3�� !�$#
� Q�� �� 

)*��� <�3%
�� ��(�
�� �&����� �&��= &$ � � !-��$�� R #�� �&$
��� �'� @	'�� 

&$$ �	�� ����� !F�6 �&:
(C� !-�&$$���.  

��� ��(. ���	�� 1$ �&-����� �'� !�$4. @&	�=� !�$���� 6� !'%�$ ;&�� 

�&��=� !�$#
� ���	�� 1$ ��4&�$�� ���&5$��� !��&���� !��R'��� &5#$ !-��� ���&$-� 

1�	��) AB�A (6� !�$#
 ��&5$ ��"
�� ��8 ��� )!����� !-���� ��&O ��&- 

)AB�� (6� !�$#
 �&�C	�� )!����� 
�� !-���� Georgia, K. et.al (2017) 6� 

!�$#
 ��4&�$�� !��&���� !��R'��� ���� !�����.  

�(/�� �$%$ !'�%��) AB�^ (1. @&	�=� !�$�'	
�� !�$���� ���F$ &$5$ ��'	
� 

S����� _�% �:
(� 1$ &5�C" )��,(�� &$( W :
 �&�" ���� �(:  �� < -� *� )��,$ 

&$( 1. ����� �&$. @&	�=� !�$���� \ F� �,(. !���% &�&:#� �5-.� &���"#� 6� 

!�'$� )�'	
�� &$( &5#. *$'	
 ��(�
�� $'	��� /��8 �,$
� 6� ���� !'(:$ �, V��
�� 

&5'%�.  

�	
� !-�#5�� �4� �%. Q��6 �&��&���� 1$ ���$�� !$5$�� �
�� 
� 
� &�& 
�� 

&3�,� �&�%�&  �56 ��&#

 �&����$ ���	
$ )����$� ��&-
� �'� �% ��,( 1$ 

�C(:$�� &$( &5#� �$#
 Q�� �� )�&(
 ��� �4� �&# '�� !�-&-=� ��4&�$'� )!��&���� 

�/f6 �'
"� �&# '�� !�-&-=� �
"� I&# �� )*'( N�/� ���. 1��� �
�� �&�C	�� !��&���� 

&5����  !�&#� !F&" �6 )&5-���
 ��#6 ��,(�� 1$ �&-����� �
�� �'$� �'� I&#  

�&���
��
-� �5�� �&�C	�� )!��&���� �. <� �
 ;	  �&���
��
-+� 1&� � &4�,. 

!-���( Kardag, Z.& McDougall, D. (2008)S !-���� �$%$ \�&F) ABBD.(  

��(�
��� -�#5��� ���� 
��� I�� 1$ P5#$ �&��&���� �$
:�� �'� ��� 1$ 

��4&�$�� ���&5$��� �,$ )@�
�
�� @�3�� �. )������ )�&F�#+� !�&%+�.  

òÜØ’ß@ò�a‰†ÛaZ@ @

.�  N���� !,%& �� !'(:$�&  �C" �$� !,%& �� !$'	$( ;&��� �&��=� _�% 

�H%+ �&F
�� �&$
4� �&$'	$ !����� �'� ���3
 ;	  ��4&�$�� !��&���� �,$ 

����=� �&(:=�� !�-�#5�� 1�� �&�
��� ��� !�3  ��4&�$�� ���&5$��� !#$�
$�� 6� 

P5#$ )�&��&���� &5
�$#
� ��8 ����� �(:  $'�� 13
$� +�  1$ �&F
�+� �'� 

��'	
 ��5�$�� �(:  >%�-.  

1$ �/4 ��H#$�� �$&� !,%& �� I���f  !-��� !��C�
-� ��	� �B ��� !'��� 

��	
'� �'� W����� �'	��� 
��'	 �&�C	�� S!����� 
�� ��5H.� P�&
# !-����� 

!��C�
-�� ���� ��F� 6�	$� 6� �56 ;	  ��4&�$�� )!����� 
�� @�3�&( 

)������� )�&F�#+�� )@�
�
��� )!�&%+�� &$( �H%+ �&$4� 1$ �&$'	$�� 6� 

!�$#
 ��4&�$�� !����� 
�� �'6 1(� ��8 ����� .8 �'� �/5  )��5�$�� �/4� 
�<� W$ 

P�&
# !-��� �( 1$ �$. T��3��) AB��() ! 4� �	'�) AB�Y() I&�� ��:� 

)AB�� (
��� ��(. 1. ��4&�$ �&��&���� ! &,$  ��4&�$ ����� ! -#�&  �&$'	$'� �
�� 

&5$��3
 �(:  ��
"$ k�&"� %�-�� ���� !�����.  

&$( �H%+ !,%& �� �&F
�� ��H�
 �&3� �
 �
�� $(�� 6� !�'$� 	
���' �'� 

���$ Q&$- #&O=�� ��4&:$� �C6. 1�
�(��.  

&$�� _�% 1$ ���
 ��&4 6� P4&#$�� ������� 
��� &5
��F� ������� �&� AB�^ 


���� �� �	
 &$( < - �  �'$� �'� ����� ���R
�� �/���8 �'	$'� ������ '�� 

�% I��-�� 1$� &#4 ��5H ������� !%'$�� ��� ���"
-� �&���
��
-� ���< ��'	
 

�'	
� !�$�� �$
 �&��. !����� <6l  !�$�'	
 !	-�� !��#
$� :&$

� W$ ���,�� 

!�����#(
�� 
��� &4�5:� ��&	�� �4��&-
� �'� !�$#
 �5
��&5$ �&�C	'� !����� 
�� 

I��( -&-.� 1$ ��� " �5
&�% !�$����.  

6�� I�� N�/ �.� !,%& �� �$	�� �'� ��$F
 @&	�. !�$�� !�$#
� ��&�C	 

!����� 
�� ���F  !'$&(
$ !�$�$� W$ !�:#. P$&#� �� $����� ���� !����� �/5 � 

���%
 !'(:$ !-����� 6� �+J&-
�� !��&
��:  

�. &$ ��4&�$�� !� 
�$�� ��4&�$�&  !����� 
�� ! -&#$�� X�&F"� ��� e!����� 

A. &$ !�'�&6 P$&#�  @&	�=� !�$���� 6� !�$#
 ��4&�$�� !����� 
�� ���� e!�����  

Òa†çc@ò�a‰†ÛaZ@ @

�. ���%
 ��4&�$�� !����� 
�� ! -&#$�� ���� !�����.  

A. ���%
 !�'�&6 @&	�=� !�$���� &5
�$4.� �6 !�$#
 ��4&�$�� !����� 
�� �&��= 

!�����.  

òîàçc@ò�a‰†ÛaZ@ @

�,$

 !�$4. !-����� �&%��*� >6:  

�. �:# ����� 8�� 1�FF"
$�� 6� �&�$ ;&�� �&��=� !�$47  !6�	$ �&��=� 

����
-$�&  !�$'	�� ! (��$� �����
�� !�����#(
�� !,��%��.  

A. 1. @-
(� �&��=� ��4&�$�� !����� 
��.  

�. ��3� !-����� ��&%�� &�$&#�  &�� �
 &�$�'	
 &�5�6�
� P$&#�  @&	�=� !�$���� 1($� 

��&�
-+� *#$ �6 I&3�� I���� �6 ��	�
 P$�� �� !�:#=�� !�$���� 
��� �5-
 

&4���  �6 !�$#
 ��4&�$�� !����� 
�� ���� !�����.  

wèäß@ò�a‰†ÛaZ@ @

�$�"
-� !-����� P5#$�� � ���
�� *
 -&#$� ���4= �/4 )!-����� �/ !��$�$�� 

!� ���
�� ��%���� I����� 1�-&�3�� �' 3�� 8�	 ��� �'� !��$�$�� !6�	$� �,. ��R
$�� 

�3
-$�� P$&#�  @&	�=� !�$���� ��' ��R
$�� W &
�� �&�C	�� !�� ���.  

*ëŠÏ@ò�a‰†ÛaZ@ @

�. ���
 <��6 ��/ !�+� !��&F%� 1�  ��-�
$ �&��� �&��. !��$�$�� !� ���
�� 

�6 1�-&�3�� �' 3�� 8�	 ��� �'� L&�3$ ��4&�$�� !����� 
�� �	  �5��	
 P$&#� � 

@&	�=� !�$���� \�&F� L&�3�� 8�	 ��.  

A. + ���� <��6 ��/ !�+� !��&F%� 1�  ��-�
$ �&��� �&��. !��$�$�� 

!� ���
�� �6 1�-&�3�� 8�	 �� �	 

��� �'� L&�3$ ��4&�$�� !����� 
�� �	  

�5��	
 P$&#� � @&	�=� !�$����.  

pbzÜİ–ß@ò�a‰†ÛaZ@ @

��� �6�� !,%& �� �&%'�F$ !-�����) &�����. (�
K&(:  

� P$&#�  @&	�+� !�$���� :�&3� �
 !�$�'	
 ��	$ ���"
-&  @-&%�� �K�� ��&-���� 

���	
$�� ��F ���F� !(�%��� )X#��� !$�&� �'� P$� �'	
�� @	'�&  6� 

V/�$# %���
� @'�� 1$ ����� *�6 �% !'(:$ <'	

 X��"  W��$�� �"�� /

V�&" �� ���"�� �3#��� < ��� �(:  ��68 �. �&$�� �'� �&��
-$ !���
$ 

6� ! �	F�� �F%�� &5�6 �'� ($�76& ���	
� �$�8 *$�3
 6� �'	
��.  

� ��4&�$�� !����� 
�� :�4 Q�6 1$ Q��6 �&��&���� �$&	
� W$ ���"�� �3#��� 

�&(:+�� X��"� W��$�� �
�� + �,&

 ����R
�&  �6 �(:�� �� ��%�� �,$ !�C� 

������E ! &:
��E �&F�#+� E @�
�
�� E !�&%+� 1$� ��4&�$�� !����� 
�� �
�� 

1($� &5$�'	
 �&��C�:  

�. ��5�$ @�3�� �� ������ :�F3�� *  ���� ����� �'� !6�	$ @��
�� 1���: 

1$ )�5�	  _�% ��$� 1�  I&�:+� !�+�  &$ �4 @��� !#$ &$� �4 ��	 .  

A. ��5�$ �&F�#+� :�F3�� *  ���� ����� �'� N���� �&F�#� 1���: 1� 

)&$5�	  #	
�� &��� N���� &$ �/� �#&( I&�:=� !-$C
$ �. ��O !-$C
$.  

�. ��5�$ @�
�
�� :�F3�� *  ���� ����� �'� ��H#
 I&�:=� �. �&��$�$�� 

�F%#� '�� !$�H#$ !#�	$ N�/� 1$ �C" ���&� &$ �� <6� �$# 1�	$.  

�. ��5�$ !�&%+� :�F3�� *  ���� ����� �'� !6�	$ �&�+� <'R$�� /��8 ��%� 

k:�&  �,$ �"�� E V�&" �&$�E �'" 1�$�E �&-�.  



pb�a‰…@òÛìÐİÛa@ŠíbäíRPRR 

)òîÜÇbÏ@wßbãŠi@áöbÓ@ïÜÇ@lbÈÛþa@òîàÓŠÛa@(… �Y� 

paìİO@paõaŠugë@ò�a‰†ÛaZ@ @

�,$

 ����" ��I����� !-����� �6 ��I����� !��5#$�� !	 
$�� �6 !-����� 

�$:
� �'� P5#$�� ����=�� )!$�"
-$�� P$&#� � @&	�=� )!�$���� !-������ 

!�#���$�� N�/(� @��&-=� !��&F%�� !��&	$� �&#&� ��.  

�. P5#$ !-����� :�$�"
-� !,%& �� �6 !-����� ��&%�� P5#$�� � ���
�� 

Experimental Method) *
 -&#$� !	� �� !-����� >�&%�� (��� ��
"� ��$F
�� 

� ���
�� �/ !��$�$�� ��%���� !#�� ��%�� !� ���
 ���"
-&  1�-&�3�� �' 3�� 

S8�	 ��� !6�	$� �,. ��R
$�� �3
-$�� P$&#�  @&	�=� !�$���� �'� ��R
$�� W &
�� 

�&�C	�� !����� 
�� ��� @#&� I���� L&�3�� �	 

�� !��$�$'� !� ���
��. 

A. W$
�$ !#��� !-����� :�,$
� W$
�$ !-����� *��&%�� �6 W�$� �&��. !��� 

��5:�� �%�� 	6����� !�$-��� �&R� ��� �
 �&�
"� !#�	�� !3����&  )!��$	�� 9' � 

��� �&��. !#�� !-����� �B C�� !��$�$'� �)!� ���
� �Y ��(/ ��Y _&#� 

1�3%
'$��� 8�
-$�&  �#&,�� !����&  .��� ���� !,%& �� �#� &4�&�
"� !#�	��: 

 ..  1. T���

 �4�&$�. &$ 1� ) Y E Z (���#-. 

 @.  1. ��#�(� 1$ 1�$�
'$�� ���%�&  6� !�����. 

 V.  1� 1�(� �5��� ���3�� �'� ���"
-� @�-&%�� �(:  ���. 

 �.  1. + 1�#&	� 1$ 8. C(:$� !�%F �. �&�&�. !�$-� �5	#$
 1$ ���%�� 

!���'�. 

L#&�
 !#�	�� 1$ _�% I&(/�� :�$&� !,%& �� �&��f  !�+� <����� 1�  �-�
$ 

�&��� �&��. !��$�$�� !� ���
�� �6 L&�3�� �' 3�� 1$ _�% �$	��� �#$��� 

I&(/��� �&�C	��� !����� 
�� ���"
-&  �& 
"� &(A &$( \�
� �6 ����) �.(  
����) � (L#&�
 !��$�$�� !� ���
�� 1$ _�% �$	�� #$���� I&(/��� ��4&�$��� !����� 
�� 1 =�B  

����R
$�� &(A
 8�
-$ !�+��� 

�$	�� >#$��� Z,� ��O !��� 

I&(/�� �,Y ��O !��� 

��4&�$�� !����� 
�� A,D ��O !��� 

\�
� 1$ ������) � (��� ���� <��6 !��� &��&F%� 1�  
$�-� �&��� �&��. 

!��$�$�� !� ���
�� 1$ _�% �$	�� �#$��� I&(/��� &$$ ��:� ��� L#&�
 I+J4 

�&��=�.  

�. ����. !-����� :�$&� !,%& �� ���"
-&  ����=� !��&
��: 

 ..  �& 
"� �&6��F$�� !	 &

$�� 1�'$�� I&(/'� ����� Raven (1987). 

 @.  L&�3$ ��4&�$�� !����� 
�� �#��
(��� ��F$�� �&��= !�����) ����� 

!,%& ��.( 

 V.  P$&#�  @&	�=� !�$���� !�$#
� ��4&�$�� !����� 
�� �&��= !�����) ����� 

!,%& ��.( 

�. �&��&	$�� !��&F%�� :�& 
"� )a�+ �& 
"�� &(A) �$&	$� )b& #��(&��. �& 
"�� 

(t) test !-���� <����� 1�  �&�-�
$ �&��� �&��=� �6 1�-&�3�� �' 3�� 

�8�	 �� �&��U�.  

*ŠÇ@wöbnäÛa@bç;�ÐmëZ@ @

� P�&
# ;���� ��=� :X#� ;���� ��=� �'� *#. ���
 <��6 ��/ !�+� 

!��&F%� 1�  ��-�
$ �&��� �&��. !��$�$�� !� ���
�� �6 1�-&�3�� �' 3�� 

8�	 ��� �'� L&�3$ ��4&�$�� !����� 
�� �	  �5��	
 P$&#� � @&	�=� !�$���� 

\�&F� L&�3�� )8�	 �� <3%
'�� 1$ !%F ;���� �$&� !,%& �� ��"
-&  �& 
"� 

)� ((t) test �&��+ <����� 1�  �&�-�
$ �&��� �&��. !��$%$�� !� ���
�� 

�6 L&�3�� �' 3�� 8�	 ��� <� �
� P$&#�  @&	�=� )!�$���� &$( \�
� �6 ���� 

)A.(  

����) A (<����� 1�  �&�-�
$ �&��� �&��. !��$�$�� �!� ���
�� 6� 1�-&�3�� ' 3��� �	 ���8 
&3 � L&�3$� ��4&�$�� !����� 
�� ���"
-&  �& 
"�) � ((t) test 1 =�B  

<����� 1�  1�-&�3�� 
�' 3�� 8�	 ��� ����R
$�� 

� � P$ T � 

8�
-$ 
)�( 

!�+��� M&�
� !�+��� 

@�
�
�� �,ABZ �,B�^ A�,Z�Y !��� �#� 8�
-$ B,B� �6 M&�
� ��L&�3 8�	 �� 

@�3�� �� ������ �,�B� B,��A A�,Z�� !��� �#� 8�
-$ B,B� �6 M&�
� L&�3�� 8�	 �� 

!�&%+�  �,^DZ B,DBB A�,��B !��� �#� 8�
-$ B,B� �6 M&�
� L&�3�� 8�	 �� 

�&F�#+� �,^A� �,��Z �^,��� !��� �#� 8�
-$ B,B� �6 M&�
� L&�3�� 8�	 �� 

L&�3$�� �(( �Y,B��� A,Z�� ��,BBA !��� �#� 8�
-$B,B� �6 M&�
� L&�3�� 8�	 �� 

)� =(A,�Z �#� 8�
-$ B,B�)) � =(�,ZD �#� 8�
-$ B,BY.  

\�
� 1$ ���� ^ ���� <��6 ��/ !�+� !��&F%� 1�  �&�-�
$ �&��� 

�&��. !��$�$�� !� ���
�� 6� 1�-&�3�� ' 3��� �	 ���8 '�� L&�3$ ��4&�$�� 

!����� 
�� &	 7 M� )@�
�
�� @�3�� �. )������ )�&F�#+� !�&%+� !������ !�'(�� 

L&�3$'� 6� M&�
� L&�3�� )]�	 �� �(:��� ��&
�� \��� <���� 1�  L&�3�� �' 3�� 

8�	 ��� !��$�$'� !� ���
��.  

�(:) �(   

��	
� !,%& �� M/4 !��
#�� ��� T&�# P$&#�  !-����� �&%��*� 6� <�3%
 ��3
 

H�%'$ 6� !�$#
 �&	 . ��4&�$�� !����� 
�� N�/� 1$ �C" !(�&:$ �&��=� 6� 

@&	�=� !�$���� 
��� �5
��. !F�6 ��� ( )��&�
'� &$(� ���&- !�:#. P$&#� �� 

�&��=� �'� @&-
(. ��&	$�� !�'
"$�� �5
��&-� �'� �&:
(. ��4&�$�� 

!����� 
�� !�$#
� )�5
��&5$ �/4� <�
� W$ &$ ��(. *�'� P�&
# !-��� �( 1$ 

1&$�� � ��	#$��) AB��() !-���� I&$-. ��&-) AB�Y() !-���� !��� 

6&�	��� )AB�Y() !-���� �&5�� V&�%) AB��() !-���� *�� ��	:) AB�� (

1$ !�$4. @&	�=� !�$���� 6� !�$#
 �&�C	�� ��4&�$��� !�'
"$�� ���� !����� 

!�$#
� *
��&5$ !�#4/�� !�6�	$��� _�% ��&-
 ����� �'� ��(�
�� �$'	�� �%� 

�C(:$�� .X'"
� !,%& �� &$$ < - ��� <3%
 !%F ;���� ��=�.  

� ;���� >#&,�� X#� ;���� #&,��� �'� *#� ���
+ <��6 ��/ !�+� !��&F%� 

1�  ��-�
$ �&��� �&��. !��$�$�� !� ���
�� �6 1�-&�3�� 8�	 �� �	 

��� 

�'� L&�3$ ��4&�$�� �� 
��!��� �	  �5��	
 P$&#� � @&	�=� )!�$���� <3%
'�� 

1$ !%F ;���� �$&� !,%& �� ��"
-&  �& 
"�) � ( (t) test�&��� <����� 1�  

�&�-�
$ �&��� �&��. !��$�$�� !� ���
�� 6� L&�3�� �	 ��8 ' 3���� <� �
� 

P$&#� �� .&$( \�
� �6 ����) �.(  
����) � (<����� 1�  �&�-�
$ &���� �&��. !��$�$�� !� ���
��� 6� 1�-&�3�� �	 ��8 	 

���� 

&3 � L&�3$� ��4&�$�� !����� 
�� ���"
-&  �& 
"�) � ((t) test 1 =�B  
<����� 1�  1�-&�3�� 

�' 3�� 8�	 ��� ����R
$�� 

� � P$ T � 

8�
-$ 
)�( 

!�+��� M&�
� !�+��� 

@�
�
��  �,B�� B,�BD �,�D� B,B�^ ��O ��!� 

@�3�� �. ������ B B,AZ� B � ��O !��� 

!�&%+�  B,Z^D B,AY� �,�� B,�Z� ��O !��� 

�&F�#+� B,��� B,�A� B,��� B,Z� ��O !��� 

L&�3$�� �(( B,ABZ B,��� �,��B B,�Z� ��O !��� 

\�
� 1$ ������ ��� ���� <��6 ��/ !�+� !��&F%� 1�  �&�-�
$ �&��� 

�&��. !��$�$�� �
��!� �� 6� 1�-&�3�� �	 ��8 '�� L&�3$ ��4&�$�� !����� 
�� 

)@�
�
�� @�3�� �. )������ )!�&%+� �&F�#+� !������ !�'(�� L&�3$'�.  



pb�a‰…@òÛìÐİÛa@ŠíbäíRPRR 

)òîÜÇbÏ@wßbãŠi@áöbÓ@ïÜÇ@lbÈÛþa@òîàÓŠÛa@(… �Y� 

��	
� !,%& �� M/4 !��
#�� ��� T&�# P$&#�  !-����� *��&%�� ���$
-+ M�,. 

*
�'�&6� &$  1$�
� 1$ @&	�. !�$�� !  %$ �&��U� �$4&- &4���  �6 ��&�� 

!(�&:$ �&��=� �6 !�'$	�� !�$�'	
�� �� � N�/ &%��� �6 8�$ ��� ����� 

��4&�$�&  !����� 
�� �
�� &5$'	
 &5� �� ����$�&  !�
&�%�� �
�� &5�:�	�.  

ò•ýO@wöbnäÛaZ@ @

�. ���� <��6 ��/ !�+� !��&F%� 1�  ��-�
$ �&��� �&��. !��$�$�� 

!� ���
�� �6 1�-&�3�� �' 3�� ���8�	  �'� L&�3$ ��4&�$�� !����� 
�� �	  

�5��	
 P$&#� � @&	�=� !�$���� \�&F� L&�3�� 8�	 ��.  

A. ��� ���� <��6 ��/ !�+� !��&F%� 1�  ��-�
$ �&��� �&��. !��$�$�� 

!� ���
�� �6 1�-&�3�� 8�	 �� �	 

��� �'� L&�3$ ��4&�$�� !����� 
�� �	  

�5��	
 P$&#� � @&	�=� �$����!.  

pbî•ìnÛa@pby?Ô½aëZ@ @

�. ����� �&$
4� 1�#	$�� !'%�$  ;&�� �&��=�) !F&" ��"$� P$��  !'%�$�� 

�����  !� �
�� ��'	
��� (��H�
�&  �&	��� @&	�U� )!�$���� 6� ���F P$��  

@&	�. !�$�'	
 )!�$�� 1$� P$��  !'%�$��.  

A. W�� !�" !�&	6 �&����&  ���$= �&����� �&�#&($=&  $��!��& ��&-���� 

!$�C�� ��	�
� !�:#. ��4&�$�� !����� 
��.  

�. �&$
4�� ���3
  @&	�=� !�$���� �6 �&����� &$� &5� 1$ �,. � &��� �6 ��'	
 

�&�C	�� ��3���. 

�. ��6�
 P$��  !� ���
 �&$'	$� ;&�� �'� V&
#� ��$F
� @&	�=� &$  @-&#
� W$ 

X�&F" ��� !�����.  

ÉuaŠ½aZ@ @

�. I&$-. �'� ��&-) .AB�Y .(!��&	6 !��$�  @&	�. �
�� $( !�$�'	
 6� !�$#
 ;	  

��4&�$�� ���$��� !��&F
��� ��8 �&��. !����� .3�����! .!�'( ;&�� �&��=� .

!	$&� &�#$��.  

A. ���&$-� 1�$=� <�&F��) .ABB� .(A�; ���!� ���>����� :����+� 

��	��;�� .��4&3�� .��� �(��� > �	��.  

�. ���&$-� -��	 1�	��) .AB�A .(�,. @&	�=� !�$�'	
�� ! -�%$�� 6� !�$#
 ��&5$ 

��"
�� ��8 ! '� ;&�� �&��+� 6� !��& �� !��&$:�� ��:��� !�#��+� .��)��! 

������ �������� .�'�$�� �D.  

�. �$. �$%$ T���) .AB�� .(!�'�&6 P$&#�  T�
3$ ��&� '�� !��&	$�� !������ 6� 

!�$#
 ��4&�$�� ���!��&� 8�� �&��. !����� �54&�
�� &4�%# .!	$&� ��4&3�� .

��%
 ����;�� .!�'( !� �
�� !����'� ��( $�� .��	�� �� .� :ZZ.  

Y. *�. �$%$ ��	:) .AB�� .(�2@ ��
*� :���.� ��������8� �
B�	�� ��� 

���*#$�� ��������� ?� ��
�� ��(��
�� ������)��� ��B�6��� !�9 4��;� 

�>���� .(!�' !� �
�� .!	$&� ���F#$��.  

Z. L��  H6&% L�� ) .ABB^ .(��
�� ��67��� ��
���� ��>������ 4�;� 

�>���� .1��=� .��� ���-$��.  

�. I&�� ��:� m& �) .AB�Z .(���3
 ���"
-� �&$'	$ ;&�� �&��=� @&	�U� 

!�� �
�� 6� !�$#
 ��4&�$�� !��&���� ��8 ��� !����� .���)%�
 .!�'( ��!� �
 .

!	$&� ��( n�:��.  

^. !��� �&��� ��- >6&�	��) .AB�Y .(!��&	6 @&	�=� !�$�'	
�� !�#��
(��� 6� 

!�$#
 ;	  ���&5$�� !�
&�%�� ��8 �&��. !����� .���)%�
 .!�'( �&F
�+� 

>��#$�� .!	$&� !�6�#$��.  

D. �&5�� ����� V&�%) .AB�� .(!��&	6 @&	�=� !�#��
(��� !�(�&:
�� 3��!$�& �'� 

�&%��$'
�� !��F �� 6� !�$#
 ;	  ���&5$�� !�#��� !�-&-=� ��8 ��� !����� .

3�����! .!�'( ;&�� �&��=� .!	$&� !���#(-=�.  

�B. @#�� ��$%$ ����� �&5��� �	6� >��'$��) .AB�Y .(!�'�&6 ���"
-� @&	�=� 

!�$�'	
�� !�#��
(��� ���3
� ��4&�$�� !�-�#5�� �&��= &$  �� !-��$�� 6� !�$#
 

;	  ���&5$ ��(�
�� ��� ��� �5��� .��)��! �? C(��
�� A�;� ���!��� .

��	�� ABY .X�B�E ���.  

��. T& F �-�� �$%$) .AB�Y .(P$&#�  @&	�U� !�#��
(��� !�$#
� ��4&�$ �&�$ 

!%F�� 1&$=�� ��8 ��� !����� 6� I�� ���&	$ P5#$ �'	
�� 
�/�� ;&��� 

�&��=� .%
�� ����;�� �������� .!�'( ;&�� �&��=� .!	$&� ��4&3�� .��	�� 

A�.  

�A. ��&O ��&-) .AB�� .(!�'�&6 ���"
-� !���
��
-� @&	�=� !�$�'	
�� 6� I&#  

�&�C	�� !����� 
�� ��8 �&��� ;&���� .���)%�
 .!�'( !� �
�� .!	$&� ��5#$�.  

��. 1-%$ !�� �) .ABB^ .(�!�%�� ��
�$�� C"�
��� .�1&$ .��� P4&#$�� �:#'� 

W���
���.  

��. �$%$ �$%. �$%$ \�&F) .ABBD .(!��&	6 ���"
-� �&-�&$$�� !�$���� !��&	$��� 

!������ �&��= &$ � � !-��$�� 6� �5 &-(� ��4&�$�� !��&���� !�$#
� ��(�
�� 

�&����� �5��� .��%
 ���� ������� �����
)8�� .��� �� .� $
 - .�YE �B^.  

�Y. �$%$ $��$% !'�%��) .AB�^ .(��%������ �������  �� ���+��� A��;���� .1&$� .

��� ���-$�� �:#'� W���
���.  

�Z. ��F$� ��56) .ABBY .(4�;�� ���)�)@� ������� �
���� 4#!
 ��D :��%��� 

����� ��%�������� �? ����
 ������� 1)�).� �B�!��8� 9!�!�8�� ;)��
��� .

��4&3�� .��� �(��� ��> �	.  

��. ���#$ � ��C-�� \
6 m�) .AB�� .(4B�)��� ��
������ 4��;=� )!('$$�� !� �	�� 

!���	-�� .;&���� .��� 	�$F��� !�& �'� �:#���.  

�^. ���� �� � L���&
) .ABB� .(����� ���>����� ��
%� 4��;.� �? ��> 

����;�
 �����
�� �?�	2� ������� .1&$� .��� ���-$��.  

19. Georgia, K., Economou, A.& Choli., S. (2017). The Use of Serious 

Games in Preschool Education. International Journal of Emerging 

Technologies in Learning iJET. Vol 12. No 11. Pp30- 35. 

20. Gunter, G., Kenny, R& Vick, H. (2006). A Case for a Formal Design 

Paradigm for Serious Game Electronic Version. USA. University of 

Central Florida. 

21. Hayo, R. (2012). Digital Games in Language Learning and Teacing 

Palgrave. UK. Macmilian. 

22. Kam, M. et.al. (2008). Desingning E- Learning Games for Rural 

Childern in India: A Format for Balancing Learning with Fun. 

Procceding of the 7th Acm Conference on Designing Interactive 

Systems. New York, USA. 

23. Kardag, Z.& McDougall, D. (2008). E-contents in Mathematics: 

Technological innovations in proceedings of World Conference on 

Education Multimedia. Hypermedia and telecommunications. Vol 1. 

Pp.6331- 6336. 

24. Malone, T& Lepper, M. (1987). Making Learning Fun: ATaxonomy 

of Intrinsic Motivation. USA. Lawrence Erlbaum Associates. 

25. NCTM (2000). Standards for School Mathematics: Prekindergarten 

through Grade 12. National Council of Teachers of Mathematics. 

USA. 

26. NCTM. (2000). Eecutive Summary: Principles and standards for 

school Mathematics. www. nctm.org/catalog. 

27. Peirce, N. (2013). Digital Game- based Learning for Early 

Childhood. Learnovate Centre. Ireland. 


