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2- Perceptual infirm 
4- Nervous damaged 
6- neurobehavioral 
8- dyslexia 
10- dyscalculia 
12- intact senses 
14- Shapiro 
16- Shaywitz 
18- intrinsic 
20- Attention 

1- Specific learning disability' (SpLD) 
3- Mental damaged 
5- heterogeneous 
7- persistent 
9- dysgraphia 
11- conventional instruction 
13- sociocultural 
15- Gallico 
17- Ostad, S. A 
19- Demonet 
21- Attention 
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2- Memory disabilities 
4- Oral Language Disabilities 
6- Disability 
8- GerstmannΗ s Syndrome 
10- Acalculia 
12- Primary math disabilities 

1- Attentional disabilities 
3- Thinking Disabilities 

5- Reading Disability 
7- Mathematical Disability 
9- Dyscalculia 
11- Hecaen 
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2- Prefrontal cortex 
4- Grigorenko 

1- Hughes 
3- inferior parital cortex 
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2- Censabella 
4- Koumoula  
6- Badian 
8- Singer  

1- Butterworth 
3- Kosc 
5- Lewis 
7- Dakin 
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2- experimental 
4- control group 

1- Karande 
3- experimental Group 
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��� �
 P��B L��&
5( 3�(��( .��8 *^/$H�� �>" 0���= .P���B

�
�< 3��( w��&� ���&�� %��12�FM 3���L5( �++/$��*^/$�
�< 3��( �%��12 3�� 

2- David Wechsler1- Wechsler Intelligence Scale for Children- Revised
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L5��� �M>�� ���� L5( � ��++/$��*_/$H�� .3��( ?��� E� ��o�� �
 ����121�( ������
T�5S� ?��M`]/$?��FM T�5S� ?`)/$?���� T�5S� 3��( �`$/$H�� �
�( 

)?���h��#)*$.(

���� �
 %��12 ���&�� 3����X� u��4 1� H',� 3�	&'��� ���� �( ���Y 3��
%��12���� ?������� 3�� 2�( ��5�X� H��
5� � ���
 3��H�� �>" 
�� .�	&'���

>�>C� �( %��12 L�� 
��G��&�� %��12 ���/r �~� U?��5( )+*/$(�"�� ����= %��12 �( 
)^^/$(�� ��5�X� H��
5� %��12 �( 3
�(#)+#/$(��FM .���� �( �))`/$(�
�(

H�� )?J5/" 1� :S� �( ��&�#)+) .(%��12 L��  �� �
 #)+) J5/" w��� 
�� �>" �(����C��H.

%���� .�5B��� %��12)�MH�(%��12 L������ ����� �( ��F� �B��� ������� �:a 3
?
�� 
�D��� ����� �1�; �� �
#)�� %�
� 
��� >�
 :#U1� �M ����� J5��G� �1�; 

�%��12 �
�< ��H�� �>" :5D
� ��>�� � ���= 
�>�� ?0���" .fU.�5��� �1�; ?
'S� ?@�B ?u��G� ?��Y :��"���g ����X� � J5 .)U�1�; ?
�(��a �
�< :��" 

%��12�1�>�� 3�� �
�
 :5�X� ?L5�,� ? �� � %��1 ?3�5= '� :; � ��9�8.

�
�< 1� c� �� %��12�
�< 1� �5� �� %��12���� 3�� �a H�� �>" :5d
� 3��
�� �5/� 
�� �B��� ������� 1� �Z��Y .��F4� �
�< �
  �I� 3��( 
1�� %��12 ��Y

�� �	8� �( R�(�� 
�� :d
� �a 
�
 �5,
� %��� ����  �o� � �� .����X� ?��Y 3
H����= 
�>�� ��Y �� � �5Xo 
�>��.

%��12 �( �	&'��� �
 %��12 ���&�� WRATf)J�n %��12U�B��� 3Qk�M (3��(
���� ?P5��� �( JC�� ��  �� 3��]+/$?^f/$?^+/$?]^/$� ?]]/$H�� .P��B 823�G

 ������M ������ �	��5( L5(*$/$��*_/$���� t�� �
H�� )?:5�����>�X� #)*#(.

2- Wide Range Achievement Test 1- Peabody  
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�M %��12 :5�����>�X� w��� H� )#)*# (%��12 %���� HX� � �(����C�� %���� �

H�� �>" ����� %���� .�5B���.

Er H'58 )��H��/ ������(��B��� :D
� ��5,
TR-DSM-IV :�(��~��
H��/� ?��B��� ��������  ��(�k � �5�8�� �5,
� �
 ������ #f?�
��� ��(�3���

TR-DSM-IV >" �
�
 ���n %�&��/" ���>&(� ��� ���� L5��Z� �5�a ��5&<� �
 .
:n�>; >Y�� �a ���a
�a_�5,
� �B��� ������� �( ��d
� %���� �( >�
�( �
�� �

��5�d� %��12 
���)�aH�(���n >�&��= .

��58�( ����
��� :��� ���/�� �( �
�M ����( �M ��� L�� L&��= �~� �
 �( >����
>"�( ���M )E� �  �M�
 1� :S� �( ��FM �:
5� ?L5"#)+^ (�a  ��&;� L�� �

�
�a 3�5=
�� ������� H�� Ld��?
����< w5X� �� � �"1��2 ��~� �( �,��� �=�
�� �G4�� � ���C5� :��'� 1� �"��  �&�a � ���= �� 31���&�� ��~�� �( � >"�(

?J;��� 3���5�&���Y� L�>8�� ��58�( ����
��� �a >�
�= ?>"� >��� 1� ���Y ����F4� 
3
��&n� � ����&Y� H5ZB� ?:5�X������ � ����'Y H�F� ?�...
��� �5/�.

V5�d� 
�d��� 01��2 �����( U�3
��G�� �����( c� ?>��2� :d
� �( �Y���( �a H��
�� ��Y� � V��Z� 
�� �� 
�" .��>n� �"1��2 m�>�� L55Z� �( �>&(� �����( L�� �


�� %��12 3��Y� �( ��Z� �
�"������� ?3>��2�� ��5,
� 3��6��
 3�� �
 1��2
�A5; 3>��2�� V�&,� 3��)���
� � 3��>5�" ?3��>�
 �~��; ?�Y�� � 3��>�


3��>5�" (�� ������" �����( �( �/�2 1� c� �� � 
�" ��� � ��< 3�� w���� 3�������
�� %���
 � H��S� >�
�= .������� [v� �A5; �� �
 �B��� �"1��2 3��)J5��G�


�(��a � .�5��� ?�����(� ���� �1�; �
�5� �_)���Y 6,( %��12 c�a �( ��
�a �� �,
� H� 
�" .1� [�6��
 ������� u5n
 %>" �,
� ��>���1�� ?1��2

�
�< �( �"1��2 m�>�� � �&��= .��o �"1��2 .��/��� :�>�� 3
�d��� 3�� >�
�= .
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������� bFo�������� �( %����� ?3>��2�� 3�� �"1��2 c�a :���� �( ��5�X� 3��
�� .��o �4�(�� 
�5=.

t��&� 
�&��� �G5o�� 3��)m��X�� � L5	��5� 
��>��&��(>�>C� T�5S� 3��Y� �( R�(�� �~�

�>" 3 �>Y �
 %�a
�a ��'a�#H�� �>" ����� .
 �>Y)#(m��X�� � L5	��5� ���= �/�"�� 
��>��&���� 3�� ���= 

�/�"�� ���= 

L5	��5� m��X�� 
��>��&�� 

�
���12#+)/`f^)/]

�
���12f))/`f^#/^

�
�
 3��  �>Y #���=�/�"�� H���" �	��5( �� 3�� H�� ���= .

�&��� �G5o�� 3��)m��X�� � L5	��5� 
��>��&�� (65� �( R�(�� [� � %��12 %��12
 %���� .�5B��� %��12 3��Y�)�aH�( �>Y �
fH�� �>�
�= ����� .

 �>Y)f(65� 
��>��&�� m��X�� � L5	��5�[� � %��12���= .���� %��12�� 3�� %��12 �
 ���=
 %���� .�5B���)�aH�(

65� %��12 [�%��12 �<�" 

���= ��

�a H�
L5	��5� m��X�� 


��>��&�� 
L5	��5� m��X��

 
��>��&�� 
J5��G� f$/f^)/]`f^/f`+*/_
.�5��� f^/$$_/$#_*/))^/$#

�(�a f_/$$)]/)`)/)#)^/_

V
5�d
�

U
>�
�2�
�

:a ���� f^/+$_*/_])/#$` +$/*
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 �>Y 7��
�)f(
65� %��12 [�%��12 �<�" 

���= ��
�a H�

L5	��5� 
m��X�� 

��>��&�� 

L5	��5� 
m��X��

 
��>��&�� 
J5��G� ff/$$^/+`f+/_^+/#*
.�5��� +)/f]`)/)*^/_f+$/]

�(�a #)/f_)/**_^/f*`)/]

���
d�
�L

���
�

:a ���� +#/*^$)/##*$/`*_f/#f
J5��G� ])/f$$#/]])/f_`$/^
.�5��� ^$/f])+/_*^/)$f^/]

�(�a f$/ff$+/]_^/f]f^/]

 �
&�a

���
=

:a ���� ))/^*))/##f$/*$`f/##

����d� [������ :5�X� t��&�3#[� � %��12 65� .���� :B�G� ���� �
 ?%��12
���= ?%���� .�5B��� %��12 :a3�������= )V5�d� �d�a 01��2 HX� ? �� ���= U

>��2��(�)3
�� �d�a 01��2 HX� ?��
 ���= (�) �&�a ���= ?��� ���= ( �>Y �
 
)H�� �>" �
�
 6���� .
�
 �� %�5(  �>Y L�� 3�� 65� .���� :B�G� L5( �a >�a

���= %��12 [� � %��12�� 3�� �(�C� 3>�(��a 1� >Z( ?:a ���� �
 ���= .��G� ?
3��
��Z�)$$# /$p<(
��
 
�Y�.
 �>Y))(65� .���� :B�G� ����d� [������ :5�X� t��&� [� � %��12 ���= %��12�� 3�� �
 ���=

 .�5B��� %��12 :a ����)�aH�(�(�C� 3>�(��a 1� >Z( 
�<�" ��

:a ���� 
{��C�
.���QC� 

�Y�

3
�12 

L5	��5�
.���QC� 

H�'�f
�A�

3��
��Z� 
���= L5(��+##/]##_ f)]^/f]]+ )*f/))$$$/$
���= %��
��^$$/)f#+ _f^#$/+^
:a )##/*))f __

2- experimental treatment 1- Oneway ANOVA 
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L5	��5� L5( .��G� �&S5n
 J5��� ��~�� �( 0�� ?��"�'��S� ��5SZ� 3��"#
��� 
H��= ���n �
�G&�� .� :o�; t��&��'��S� %��12 1���=>�r 3��"�a��"f �>Y �
 +

H�� �>" �
�
 %�
� .�
 :a .���� L5	��5� .��G� �a H�� %2 �	��5( t��&�
���=#)V5�d� 0�� �( �>�
 01��2U>��2�� (��
��Z� ? �&�a ���= �()$$#/$p< (H�� .

L5	��5� .��G� ���= 3��#���= �f) ��>&� �d�a 01��2 HX� (
��Z� �5� ��
)$#/$p< (H�� .���= L5	��5�f3��
��Z� .��G� �5� )$$#/$p< (  �&�a ���= �(


��
 .

65� .���� �'��S��( ��F� [� � %��12 �'��S� �( %��12 �A5; .���� 33��
J5&<�
�� �B��� V�&,� .

����d� [������ :5�X� t��&� [� � %��12 65� .���� :B�G� 3�A5; ?%��12
���= ?J5��G��� 3�� ���=)V5�d� �d�a 01��2 HX� ? �� ���=U>��2�� (�)?��
 ���=

 ��>&� �d�a 01��2 HX� (�) �&�a ���= ?��� ���= ( �>Y �
_�
�
 6���� 
H�� �>" .�� %�
� :5�X� t��&� 65� .���� :B�G� L5( �a >�
[� � %��12 %��12

���=�� 3�� ( ?J5��G� �A5; �
 �55�� W�X8 1� ���= .��G� ?�(�C� 3>�(��a 1� >Z
��
��Z�)$$#/$p<(
��
 
�Y�.
 �>Y)_(65� .���� :B�G� �'��S� 3��( ����d� [������ :5�X� t��&� [� � %��12 ���= %��12 3��

�� �(�C� 3>�(��a 1� >Z( J5��G� �A5;�
 ���=  

�<�" ��
:a ���� 

{��C�
.���QC� 

�Y�

3
�12 

L5	��5�
.���QC� 

H�'�f
A� �

3��
��Z� 
���= L5(��###/f$# f]]^/#$$ ++_/*$$#/$
���= %��
��)))/_*# _)_^$/##
:a ___/^*f __

2- Tukey 1- Post hoc 
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u5n
 J5��� ��~�� �(L5	��5� L5( .��G� �� 0�� ?��"�'���S� ���5SZ� 3��� "
����
 H��= ���n �
�G&�� .�'��S� %��12 1� :o�; t��&� ���=>�r 3�� 3"�a�� "%���5� �~� 1�

  �>Y �
 ?�(�C� 3>�(��a 1� >Z( J5��G� 6,( �
 �55��+H�� �>" �
�
 %�
� .t��&�
 ����= �
 J5���G� .����� L5	��5� .��G� �a H�� %2 �	��5(#)0�� ��( �>��
 01���2

V5�d�U>��2�� (���= .���� �( )) �&�a ���= (��
��Z�)$$#/$p<(H�� .��F� L����(
 L5	��5� .��G����= 3�� #)V�5�d� 0�� ��( �>�
 01��2U>���2�� (����= �f)H�X�

 3
�� �d�a 01��2 (��
��Z� �5�)$]/$p<((����= L5	���5� .��G� ��� H��f)H�X�
3
�� �d�a 01��2 (H'5� ��
��Z�  �&�a ���= �( .

 �>Y)](���� :B�G� �'��S� 3��( ����d� [������ :5�X� t��&�65� .[� � %��12 ���= %��12 3��
�� �(�C� 3>�(��a 1� >Z( .�5��� �A5;�
 ���= 

�<�" ��
:a ���� 

{��C�
.���QC� 

�Y�

3
�12 

L5	��5�
.���QC� 

H�'�f
�A�

3��
��Z� 
���= L5(��]##/f)#`f+]^/##]` _#+/]$$$$/$
���= %��
��#))/`^^ _f$$)/f)
:a ^__/)f*]__ 

�C�65� .���� :B�G� :5�X� � �� [� � %��12 �
 .�5��� �A5; .���� %��12
���=�� 3��  �>Y �
 ����d� [������ :5�X� 0�� �( ?�(�C� 3>�(��a 1� >Z( ���=]

H�� �>" �
�
 %�
� .��
��Z� .��G� 1� �a�; t��&� )$$# /$p<(���= %�5� H���.

�'��S� %��12 1� :o�; t��&� ���=>�r 3��"�a���"��A5; �
 ��55�� %���5� ��~� 1�
  �>Y ?�(�C� 3>�(��a 1� >Z( .�5���+����= �
 L5	���5� .���G� �a H�� %2 �	��5( ?

#)V5�d� 0�� �( �>�
 01��2U>��2�� (��
��Z�  �&�a ���= �()$#/$p<(H�� .����=
#3��
��Z� .��G� L5�l�� )$]/$p<(����= �( �5�f)3
��� ��d�a 01���2 H�X� (


��
 .���= L5	��5� .��G� L���( ��F� f��
��Z�  �&�a ���= �( �5� )$#/$p<(H��.
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����d� [������ :5�X� t��&� 65� .���� :B�G� 3[� � %��12 
�(��a �A5; %��12
  �>Y �
^��
��Z� .��G� �	��5( )$#/$p<(���= %�5� H���.

 �>Y)^(�S� 3��( ����d� [������ :5�X� t��&�65� .���� :B�G� �'� [� � %��12 ��= %��12�3��
�� �
 ���= �(�C� 3>�(��a 1� >Z( 
�(��a �A5; 

�A�
3��
��Z� 

H�'�f
L5	��5�
.���QC� 

�Y�

3
�12 

.���QC� {��C� 
�<�" ��


�(��a 
$$f/$ `*f/^ _^+/`f f `))/#*_  ��= L5(���

f__/#) _f f^+/]]^  ���= %��
��
__ f$$/+_#  :a 

�a�� ��5SZ� %��12 1� �
�G&�� ) �>Y +(%�
� ?
�(��a �A5; �
�>��
 .��G� 3
��
��Z� )$]/$p<(5�����= L5	��#�a ���= �( �H��  �& .���=#� .��G� �3��
��Z

)$]/$p<(���= �( �5�f
��
 .L5	��5� .��G� ��� ���= 3��f���=� )H'5� ��
��Z� .

12 1� �
�G&�� �a�� ��5SZ� %��) �>Y+(%�
� ?
�(��a �A5; �
�>��
 .��G� 3
��
��Z�)$]/$p< ( ���= L5	��5�#H��  �&�a ���= �( .���=#3��
��Z� .��G� 

)$]/$p< ( ���= �( �5�f
��
 .L5	��5� .��G� ��� ���= 3��f���= �)H'5� ��
��Z� .

 �>Y)+(�'��S� %��12 t��&� ���=>�r 3��L5	��5� �a�����= 3���a %��12 �
 ���= �� 3�� � H�
�A5; %2 3�� 

3��
��Z� 
3�A<

��>��&�� 

L5	��5� .��G� 
)I-J(

���=)J( ���= )I( �5�&� 

$#)/$ f)^/# )/^^^ f #
$$#/$ f)^/# ]/$$$ ) #
])f/$ f)^/# )))/# ) f

J5��G� 
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 �>Y 7��
�)+(

3��
��Z� 
3�A<

��>��&�� 

��G� .
L5	��5� )I-
J(

���=)J( ���= )I( �5�&� 

$#]/$ +]#/# #))/] f #
$$$/$ +]#/# #))/#+ ) #
$$$/$ +]#/# $$$/#f ) f

.�5��� 

$f)/$ )f*/# ^^^/) f #
$$)/$ )f*/# _/+)) ) #
+$)/$ )f*/# $^^/# ) f


�(��a 

$$f/$ #`^/) ^^^/## f #
$$$/$ #`^/) $^^/f^ ) #
$$$/$ #`^/) _$$/#_ ) f

:a ���� 

�C5&� � �X(3�5= 

V5�d� 
�d��� �
,(�-� �	��5( �B�; 7Z8�A� t��&�U�B��� ������� %���
 �
 >��2�� 
H�� �X( :(�n V�&,� 3����1 1� ��� L�� �H�� .

�a �B��� %��12 :a ���� 1� :o�; t��&� �� %�
� H� ���= �&���/��� �a >�

V5�d� �d�a 01��2 HX� U%�a
�a 3��(  ��>&� �d�a 01��2 HX� ���= � >��2�� 

>���
  �&�a ���= �( H�'� 3�&/( 
�d��� 3��
��Z� ��A( ?3
�� .�( �C5&� L��
����� �� �d�a 01��2 �a ���Z8�A� ������� %���
 L����� 3�5=
�� ���� 3�� >���


)���Y 1� ?L���M ?%��s��#)+* ?%���D�� � %F��M �#)+^�� �?�D���2 �D"�v���� L�C
#)*# (H�� %��,�� .V5�d� ���= 
�d���  �; L�� �(U01��2 HX� ���= 1� ?>��2�� 

�(  ��>&� �d�aH�� �&/( 3��
��Z� ��4 ..��G� 1� �d���5" �
 J/� 3�� 01��2 3
V5�d� 
�d��� L&<�
�� ?��aQ� �d�aU������� �( >��2��H�� 3>��2�� 3��.������� 3��
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�2��6��
 3>� ������� 3���
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2- Coleman, & Shanahan 
4- Working memory 
6- monitoring 
8- Baddeley 
10- Geary 

1- 1Charalambidou, I  
3- Geary 
5- Central executive 
7- maintenance 
9- Passolunghi & Siegel 
11- inhibition 
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