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e_�	� -( T�c�Y	 �<1�T�	� ��< h	� .¦`RH� 5R3T-( ��( RK���R�̂R<b��H 5�� ;��R	
HT�cqz�T6{� g| 	� �-�}Y	,-#	� M7�� �H�
�Y�%=<�- qt�� ,

��G<°� q �̂Z�c� ��-�C Bc�	� �J, ��±� f� £��=�	� £c=	�.
��	 �0J23)*]@�� f� ��o���- 53T-( �<C pi]�	� p��h�(- p��| 	�

 
L�Y	 u�< �@	� u�T�h',�%b���	� 5]	 ,)��u� u' � ���	−q�H�	�U�RQ�−�[R�
 M� �!H��3 p)���n�	� p�0�,� p�< ��_A	� p)�V�< 	�" .i<R'23 ;3 5R3T-( MRGAs

�5� ^I ��";'� 
L�Y	 53T-( uMGAs%b���	� ��<]���,� ��}A�� )��I�	� q�R�"
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q 53T-( p)��1948 ,e�e�3 p��¹ p�R<=<��	� )*]R@�� p�'�T6 7I�-�R<�WA 
RRK�GY	R�̂RR<b��H 5�� ., pMRRGA_�� �[RR� u��RR uC ,5RR3T-( p[RR<�*3 MRR� 0RR C 012RR3 �RR	 

RK L�	� 5R� �R�pAw��� £RK uP fR� u���R'- ,�R"-T-( q- p��R}�A�� )��I�	� qR�
%b���	� �
 �w��{�" ,6�7 £KJ̧�̂<b��H 5�
��� ��	 p��<Q� ��R=	 WRC , ��R AV� 

K�GY	 �̂ ÉZ��R�̂<b��H 5�� ;FH�R�J 5R� MRw�6 WRC ,;R° �R<G<Y�3 ueRC��� ��R�"-
�<V�V��	� .RK L�	� u�R<�§ ua Z(- 0 C Î�J �
 pMGA_�� �[� WuVR�%Rb���	� p�R<	-�	�

�<J ,�̂���� �n� L�Lv¸� u�- , u����' u)�� �� L;��Ys",5R3T-( pMRGAs �vV%RA	�- 
�
 �̂���� �	�P 
L�	� )�<	�J%b���	�.

£RQ� #	� q−�R"-T-( q−�RK L�	� L�R'�T6 )̧ ��GAR'R�%Rb���	� �]R@"
Mh�A� .g[	� 5�����-� �'�T6 �m� ,���( 5C��( q )�'�Tp6 ��!" �
 �̂w��


K L�	� aYhc� u� ��HR�%Rb���	� �~Rh	 pr-,� pl�_V�R]	� q+��R�,� �R<Y��	�
 p�=hY	 ��� q i�T�" q1937 u( ,£]<GC�� �'�T6 -%A	� pr�=9,� f� ���7L(

p£���YA]'{��1939��} 	� |AH( ,qRK L�	�R�%Rb���	� 6* R	� fR� �̂R ���3
w�V��]'{� p�< .gT�V ��6
 ,�RK=V ��- RK��R�̂R<b��H ���R� q uiR �'u( ,1938 

�G�	� p�F��%b���	� ;<Y�u3- ><?@uA	 5C�F�"�C q6��w,� RK���R�̂R<b��H 5�� .
peRC��� �[R� ��C 5R� ur-,� pÂ�R�	� q �R p��V .��R7( 5����R��1950 �� ��R p�

)�'�Tp6Lk �( µ�hA'� >Y�
T-�	�g[	� � �Y3�1�T�	� qKL�	�R�%b���	�.��H
���0� 6�V ,��- q &�c�( ~< 9 �=@AK�� u�R< �Y}A	�" ,5C�RF�"�]	 �R�����

j<c=A	� RK��� Í��� )�"��c	R5�� ̂�R<b��H p)��<RKG:�- p)�R�<�"T,� ��R�1(
K	�- ̂�<]<'*C �̂=���3 ��(- , p)��<�A
L�Y	%b���	�."

&�KAC� 5� e_�	� ��AK��g[	� 6�=	� �G� ~'���%��e	� p�T�R�	� 5R�
 M7�� pe_�	� �[� ; p�"�A]	�- �����	� f��
���<�" �������<1�T-�&�}Rc�- , 
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−�̂V�<J(−p)�"��c"qV(pµ�� p��R��	� 5̧R p� ���(�tR	� ,�<�<R'�� ,�R�6��� .,
L� p7� u�- 	� p&�<N q e_�	� �[�&�<� ,��R�,� p�<R �KQ� -u( p�R<C�T6{� p&�R<N q

)�012A	� ,�}"�]	�qÄ�Q� -u( Ï��� p�<7T�:� -u( p�<Y���	� p�8< 	� q ,."

G�X5	אW
�u��( uT
�	� ��(%b���	� −p�H- �AJ 53T-(−u�� uC�̂R �Z�� ̂I�Rs p��R 9,�"

 ̂� ���3 �� 9(- ��<�	� �� 9( �̂Z�c� ,&�Rc�,� .R�( ,5R3T-( �R�" �WRY� z`
i=�	� ,µWA7I� �WY� ,�<"`	� r�7T- qKL�	� �'�T6R�%b���	� .p�RKw���� �[R�

I� �� 9,� £"- £<]<�<YC�	��	�¤;Y��� q ���' 5�T�@AV� p������ p)���n�	� 
�
L�	� p+���(- p&� '( 5%b���	� .- �R<7�	�< 	� �R�< h	� i]� f� �R<�<��

 
L�Y	%b���	� %A	� �RFJ`H� ��R 9,�£R<]<�<YCI� ,(�R" �R�w µWAR7I� p�WRY�
-�1�3 �̧u( L5p]Ģ L� %A	� p� �6�!�� p�<8< 	� p�����	� r�J � u@uH�u�L�� �<"`	�qu)�"��Rc	�

 ,�̂<b��H 5�
��� ��	 p���"`	� p����h	� 0123 �m� .5̧R p� ����	� (�"i=�R	� �WRY� 
- p)�T��	� �<Y}uA"�)*]@� ��� ��	KR�̂<b��H 5�� )T�R" ��0R' �Rm� , Â�R�

 i=�	�g�"`	� r-,� n�	� �<V�h��" q�G�1913�,-#R	� �R�" g( ,�RA��V .
%7̧.�
 ,iA��7.�
 ,�<V�]' .�
 ,��V0w .,-�V�� .·.,�<�<"�<Y"6 .g6.

º3
- ,r-- .�
.5K�"-T .

L�	� u��F=� p)�'�T p�	� �[� �̧�7�T%b���	� C�6��A� ����n �R����	� ,

L5p]Ģ L������ p&� '( 5̧ p� 2̧@�3 �̧u(-p�� ���A� .L�<RK=�	� L)���n�	� �̧=Z u-�R��Gs
Z�c� , p�YGA}�� p+���,� 5� ̂�,� �_FA	�- ,�"�A]	�- ,�����	� )�"��Z%A	�- 

u( L5p]Ģ L��c=�� �]@" -u( �̂�� uO�P̧ �̧p� ��RQ� 5̧R p� p�R=YA� p)�7T�"- , .G"�R�� ,
�� uCI� B<�cA	���	 �"��cY	 �]<�<YC LT ��RhA� Í�R�� 5̧R p� �YRc=�� p���Gs 
�
 �<�H�- p�mC( p��F=� 5�T��GA'I� qRK��� ��R	 �<b���	� p�T��	�R�̂R<b��H 5�� 
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qM���A	� �<p	��� .p��]=	� �[� ��( i=�	� �WY� �m�:l�C�"- -�V���1937�,
0RR��1943�6T�RR7T�V , -&T�RR3�1943 �,��RRK<"-T�1947�,£RR'TI

�1947�,&-T6T�3�1953 �iA��7-�1955.��-�R�� +`R�( ,�[� M� 
r�m�� ,��R�0��1959�,�RH�wT- Â��T�R<7�1945�,5�T�_<R'�1932�

i3�RR"-T�1945�5��s-`RR' ,�<GRR' ,�1938 �fRR� �[RR���T��GARR'I� ,
Xb�� u6�7- ��( £Yb�H �R<	��� q0R@� u��C �[R	� � RKV pMR���3 �R�< 9 �R<7�	�1�"

YA��=.�<b���	� p�T��	� pM���3 q[� ,��FnL� Xb��	� K���R�̂<b��H 5�� .pÐ��p�	� �[�
Y	 p�GAK�� -u( pXYh�� pM���A	� r�J ̂�J�A=� ur���� �<b���	� p�T��- ,a Z( �̂�����

 )�'�T p�Y	��J*	�.
�J -u( pÐ��p�	� �[� q ���(T 5� �n�	� ªx"RK L�	� p+��R�(- p&� R'( rR�

%b���	� z��� ��C , f� ���� µ�§
�<V�]�
 
L�	� �*�%b���	� ���?AR'� ;3 ��

;RRb*�� �F�RR�� .M h	�RR" ¦`RRH(�RR	��	�¤RRGY������RR=YA� �̂RR uH�9 .BRR �	( 

r�V0w1943 ̂�"�AC 5R� )����R7
 RK�GY	 i�T�RA	�RH 5�� ̂�R<b��,�GAR@� fR�
)�<3�c	�.,��F_�<Y7 �V� � AC ��A'( zT�R@�� i=�	� ;Y� RK<"-R,�WY<AR' %

,lT�R� ��- �̂R"�AC5R� ~<	�R',� p�R<7*�	� RK�GY	R�̂R<b��H 5�� �1946 :�
r�RR=9¨	 %RR7*�	� ~�T�RRA	� -�p g�"��RRc	� ����RR�	� q �RR<���	�%RR_FA	�- 

�:� p5w- .�� 3�� p[<GY3,;��Y��@3 U�'−A]'{� p#K��� �=@AK� 5� p����Y 
lI�6 q−�[� ;FYG� ,-iC�C �<	( ;F� 3 �̂�JI.

~ K" W"T�WA�I� 
L�	�" p���eA��%b���	� � pH 5 p�0mC £'T��	� 5�,;3
�'�T6 �� 3K L�Y	 p�<K=�	� p�b�A�	�R�%b���	�.B��Z )�"��RZ 6T�R@V*" i<Y<w

�����	� g6�
£=�Z :un3 g[R	� ,% c�	��R<V��7�	� )*]R@�� �R<w �RF �R H 
����	� p)�"��Z0N- ,�% c�	� .6T�@V*" ¦`H( iA��R7 �̂R!�(- ,�1941�,
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�C �( 5� �1*1 �̂R<b��H 5�R
��� 5� 6��w( ��"T( ;��R	 L+��R�( )*]R@GY	
I�	��=V�<�[� �( 5� ;N�	� f� ,MR7�3 )*]R@�� R¥<bT �]R@"�
p�R@=	� 
q����R�	� ;Y�3 .R�1(T� r-�RJ , p)��<�ARK	�- p)��<RKG:� �� .g6.ºA<w�R�<"�T 
�1968�,,57�@A<� q �T�1�� peC�� 5̧ p�c�	� r��w,� p6-6T e<< u  p�< p�YGA}��

K�GY	R�̂<b��H 5�� "�7� ��� �7�" �<b��H )*]@� ���	 >?� g(- ,���.
��� q1957 ,����R�	� p�R���7 q iR=̧V p;Y̧ p� ��A'( ,��V0w £	�s ���( ,

"�����	� u6 ���A� u�Z,� ,�`Y_V¬ 
L�Y	 , p�����	� �̧3 �<J )�R��G_�� fR� L��
)�� u�<��=	� )*]@� ��_L�� � �]=A	�-( %�GK	� -( p�6 c 	�Rg�.��� q1960 ,

- �=Y<R' r-�JMR�- 57�R� p�<Rc<?@A	� p0��R��� ªR�̧u"�RJ`H�- aYhRc�
 �<���	� �"��c	�q�xY	� .,�KV�w q¦`H� e<3���3 ���=	( �RA��nV RK L�	� 5R�R�

%b���	� p%�GK	� ��F�� f� >A�3 �Y]@GC.

L�Y	 p�<��=	� )���G_�� L��]w �̧ K uC�%b���	� �̂< �� , p)��<�ARK	� [R��

;3 ����� �̂Z�c� 5R� ��� u=��c3r*R� �Rm� , p>b�R��	��)*]R@� �p<�GRK	�
�p�| 	�- ., p)��<� K	� q�T6�" É�GA' qe<<GA	� �[�� f� , � �GR u' �R�V( 5� ;N�	

 p)�RR��Gs �[RR� :RRK�	� �RR��GsR�y�RRc	� dysphonetic 0RRN �RR��G_��-
 �<Y�<?A	�Diseidetic ,(-�hYA� �̂��Gs ���.-l�<3�R� BRZ ,��<RKV�w

-£"�T�1975�����7 �<��w ���Gs p�<C ��J )*]@� )��.q,�H�	� i=V
�*]��6 �1T�� &�c�,� �u < 9 �̧J`H u�C,� u�<��=	� ���G_�� ��(��RmC( ;!3

RRK��� BRRçpV 5̧RR p�R5�� ̂�RR<b��H dyslexics ���RR	 �&�RR<� , p�RR��x	 q³p�RR�
 )WK	� ª�̧u"- ,�<GKA	�:� p�<C ��Q��Z�.,�R<V�h��" qRK L�	� �R'�T6 �̧RY�L R�

%b���	� p)��<�AK	� �pb�-( �AJ 0 C �]@".
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(�" �	�� ¥���−�R�- l( �=R@AK� q ®�RK=V Â�R�.).�<��R1T�"−
K��� pr�=9,� ;<Y�u3R5�� ̂�<b��H ��� q1960 uAp"M<_@ ���=	( pT�AC ��	� 5� ���- 

£Y]V��w,��- q r�=9( ~< 9�=@AK�� −#R	� �R�" a Z(- �̂R uK<bT �R<�G� 
pr�R=9,� p����RK� 5�e7�R�	� Invalid Children's Aid Association ICAA�.��R� �3�

 �RR	��−�RRP���
 5RR� ��Y��RR@3 U�RR' p#RRK��� �=RR@AK�����YA]RR'I� 
lI�6 q−�����%G<Y�A	� ��F_�<	�� �WY<A'- .�É�GA' �RFYG� -fR� T�R'

�� KVT�� B<" �¹T6 g[	� �Z�3�
����9 "�x<�-,� �
 �=	(".
q���1963�<�§ ) u[�u( ,pr�=9,� p����K� �-�)�RH��{� �T6�R ��

 q��R@V
 peRC�� �RRG�	�%Rb���	� ,;<RR<�uA	 ,��R�	 qL;<R�Y�3- �R L'�T6̧-r�RR=9,� 
u�<b��H 5�
���.qT�_V�"�]A"� ,eY�- , y T�K<w-�	� .T�.eY��� KL�Y	 ��J-R�

%b���	� qp)��<�AK	� BcA�� KL�	� � u'�Tp6- ;<<�uA	Rp�����	� �.;R3 peRC�� ¶*RN

 �G�	�%b���	� ��� q1972,-u�� uC#	� pM �'�AY	 u� '��� q��R�( eC��� � �� p�

q£Y<� peC�� �m� ,�<V�h��" �CT(�1971�K L�	� �F��- ,R�%b���	� �1972�,
�<J�YG� �'T�GY	 �̂���� �]<� £Y1�C .�w��{�"�
#	� ���T�R� uiR �'u( ,

KL�	� �<�§ �W@	-R�%b���	� ��R� q p�R<V�h��	� 1972W�R<" , 3�R<�§ �̧RK �'L2

L�	�%b���	� -,�q p�<"-T ���1987.

��C fR@A��C 6�V-�R7�� &�Rc�( ~< 9−AK� qp�R<]Y�� p�RÉ<Y]	� �=R@ 
���	 q−
L�	� r�s q �̂�7 �̂ u�1��%b���	� �( [����	( q��R�1961 u�Ä�R² 

q5�-6 ��C�Doyne ����� �P "2@��� �<1�T- �����	� )�"��h�p�".u¦`RH

K L�	� aYhc�R�bW�	� u�����	� �%���	� specific developmental dyslexia ,

g[	�- p>b�R��	�" ;RKA� ,�<3�Rc	� -r[R" u6�RF L_G" ̂�R ÉZ�� ̂�eR<<  q�R��Gs
- �̂<b��H 5�
���%A	� ��	eA� -( �9�x!� ���Gs �� u�A�-� pl��	� ��<�" 5̧ p� ,g
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&�<�	� - ,�<b���	�%A	� �F=Z- p®� '{� p0 �A	�" "^I-( ���T6�"Olla Podrida",
q�T��
 �
X h	�g[	� �̂�� �huYuA̧ L� p�=YA� ����� p)�V�]� ��¡ .�̂!�( u�� uC WC 

p�Z,�" M�A��- ����g�<� 	� �GA}�� 5�- ,�Z,� %1�T�	� 
L�Y	%b���	�.
K L�	� p�'�T6 T�hA	 ��CR�%b���	� (�̂!� L�b�AV L�<V�V�H �Gn�	� �<V�h��" q,

�
 )T��( �T �6�� ;H27- Í�R�� ��?R�,� ��V�H 5�-�g�RH��{� �R��e��
���	 1970,�
K L�	�R�%b���	� Q�r-( �[� ��]� �( �GA L¡- , É6� T�F�®�V�RH 

KL�	� aYhc�Rp�����	� ��R<V�h��" q.BRZ- ,�̂R�JI )T�eR<3 �R���3Tizard 
��RRY̧ p�	�- �RR<"`	� �T���RR	�1972 ��-� pr�RR=9,� 5RR��RR<���	� p)�"��RRc	� 

q�����	� 5� u�0xZ u���Gsr�=9,� WR"T- ����R�	� )�"��RZ �-� ,�R"�A]	�
� �_FA	�- uX �Y� WC , #	�" ����3�1975 �K��� )*]@� f� �̂!�(R�̂<b��H 5��,

�<J �� AV� �=	�	��	�¤;Y���5�p�xY	� �
 .
�u�RRA� z�RRVT�- �RR���3�1978 �r�RR=9,� RRK���R�̂RR<b��H 5�� -� 5RR� g

�<G<Y�A	� )�7�<AJI� �Z�:� ,�[R� �<RZ�A	� p;<RY�A	� ��V�RH q �̧R�� 9 ��R�	
1981 .Mw�6 WC�'�?V�"- fKV�3 ����3�1981 �5�`	� �T��-�<" -��RY�	�

5� aYhc� ���?A'� ')�"��Z�R<���	� ;�Y u�uAR	�'.���R�( �GR' z�R� �R��� 
q
L�	� p�'�T6%b���	� ,R@A	� ;Y� ��- I(Ra��% Rc�	� neuroanatomy ,

 �H-A< �R� ~RKAC(�p~R< 9 MR u� ��R�( ��R�&�Rc�,� q76T�RwT�� p�R���
��RR�T�V T�RRK<w-�	� ��RRK<7��,g[RR	� ��RR��	� �RRJ( u�RRuA� L�,�p;RRY̧ p�	 £RR'�'

��n�C &�c�,� %GY�.
�����RK<7 B@AC �]RKA=<	-Geschwind and Levitsky �1968 �

�N�RRc	� ahRRK	� p�RR�h�� q XRR'��A	� ��RR� the temporal plane tRR� ­
,��KV{� �R�h�� ��- p�RxY	�" �YRZ )�� .�[R� , p�R�h��� q65%Ñ�R�I� 5R� 
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p�<�< h	� ,%�L�C(qBc�	�g-�]	� 
�,� ���qBc�	�g-�R]	� 5RG�,� 
£J q24%q p;_Q� q L�Y1�¯ p��h��� �[� 5� tGY	 £�-�]	� £=c�	� *C .

p�H*�	� 5� p�T�F@�� p���n�	� �
 �_<A�	� �[� )6( ,�̂�JI p���R�3*	� £R"
 �N�c	� ahK	� qKL�	�-R�%b���	� .����K<7 u� ��H )���nV �̂!�( �Y�A u3��F_" LX

,������ �
<	� �<	��
<	� £�	�-a<R��3 �
 �w��{�" , 5R� p�RC,� p� RK�	�
5���12A�� O�V{� �"��� pT�C[	� 
L�	�"%b���	�.

)Z�@C]���!�א�	אW
, p)��<� K	� ��" 
L�	� )���nV )��A'�%b���	� �
;n�	� �Rm� �Rm��Q�

 i=̧�	� p;Y̧ p�q���� p;Y̧ p�- ��[Y	� &�c�,� �=h�����,� �mC,� u�pb�Au�	� ���H-
�<�(.qi=̧V p;Y̧ p� r�s ,�uV� uCg�- �<"�e�
 �<c?� ;�( ����<	 ��AR'( ��- ,

 p�- ,�]<A]<V�C p����7 q i=̧V p;Y̧(zT�@� ��A' q�<YG��� O�} 	�q����� 
q e�<]'��p £w�� �<V .)��1( �<"�e�� ���V-���-−,��R��<	 £R=	( �RF p7-� �m�

�	�V-6- �Y��]V��qRK L�Y	 p�<GY�	� p�'�T�	�Rp����R�	� �−�R<J u�R<�( �-�RF��
- ,�̂��G L� p�xY	�}A	��,��� �]@" Oq�����	� p)�T�F� �<G�3.

�
	��'�T�" �<��� e�<]'�� L)��A� �	�� �� , p��<��RAJ ,�����	�- �xY	
 ���cA	� �m� p¶�h	� O�J2"% Rc�	�.��R� q1971 ,�R uJ �o�R<"�e�
 ��2R"

���}A	� ug�xY	���h�, - p�xY	�;F� �=h	� ��	 �����	� �̂�7 .�K=3RL���Rh�,� 
c 	�R�< pK]�	� -( ��� #Y3 �m� ,%A	� �F}�-w ,53T-( 5R� �0xRZ � RKV �R�

�����	� p��h�(.,#	� f� �-*���h�,� �< pK]�	��RK<	 −5R�R!	�RgT-�−
�RR�< 9 )�� u��RR|".WRRC �u=RRZ u-�RR<"�e�
 �RRH*�	� �RR�´*��- O�RR}A	� £RR"

��*]	� �p®�KV{� ��2R" �̧��6
- ,� pG<V�=	� %��	�- ��R	 )�"��Rc	� %=<�R� 
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�����	� �̂RZ�c� ,2R@��� ���x	 �(�RA  ��T-[R7�
p��R'rW�AR'� p~R<C`	� 
y�c	� ´e_A	�-.

��mJ�" M 3��-��� 0]=A	� 5� �:� �[� .r�m�� �< ' f� ,��R�T�	 u¦`H
Luria �1974,1971 ���( )�"��RRc	�%RRA	� �RRFAn uJ*L� ;RR3 p��RRF�� �< pGRRĶ u3 q

q�J�- pS�@�	 )W' �F �Y LC O�}A	�- �"�A]	�- �����	� �( ,�12A�� ���Q�.�̂!�(
 u¦ �of_�<3�� Mattingly �1972 �%��	� ��2" y�c	� �R<��−l�R� L� WRC,

 ' f� �<r�m�� ,q´eR_A	� � �GF�y�Rc	� −LgT-Ä ¦�R_�" ����R�	� ;Y�AR	 .
#RR	� MRR�- ,-�RR��V u½RRJINaidoo �1972 �RRK��� ��2RR"R�̂RR<b��H 5�� ;��RR	 
)*]RR@�q�C[RRA	� ̂��RR��P , q%� ��RR u�- ,)�RR��Y��� 5�eRR¼ fRR� �T�RR�	� ��(

 ̂�<b��H 5�
��� )*]R@� ��RF7�� L� �̧u( L5Rp]Ģ L�R�( ���w�R�{�" u>b�R��	� �
 
�<3�c	�.
(��A'�T6 )�F���AY1�¯ K��� ��(R�̂<b��H 5��;��R	 ,�̂R��G L� ,)�6�R=� 

É�] u	 ��<7 ���x	 �< pGĶu3 q ��8<h" ;F��<�,� .�GGZ *]�R�6 �1T�� Denckla 
r6-T �A�T-Rudel � �GF�YKYKA��K	� �< pGĶuAY	Rp�������RK7(- 6���(- ���	(

�-�J-�,�GKL3"	��R<	±� �< pGĶuARK	�R���� "u�R �GF� � u}u RZ̧u( %RA	� �R�T�<�� 
p�T�F�� �[� l�̧u<�	.6�R=	� )�7T6 � 3�3 p�R �GF�� �[R� fR� � pG<V�R=	� %��	�R" 

-�����	� p)�T�F�,I
�©( −R	�� ����R� ��RJ �
−)�T�RH �R<w��� .�[R� 5̧R p�
p�n}Y	� ugT-Ì	� 5� ua Z( , u'�Tp6�[� �� LC �- ���xY	� p)�T�F��R<w����%RA	� �

�<b���	� p�T��	�" �<3�3,-�GF� p)�T�F�� �[� �gu( 5� uB@]	� �� ��°� ,6���-
�F<	
 �����	� �GV ~ ' 
L�	� &� '(-%b���	�.
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- r��T�� B��Z~GC�<V�1966�−�̂��A��	 p�VT���� p�'�T�	�" p)�T�RFGY
�<w����- p�< �KQ� p�=YA?��%A	� 3�R3�����	�R" � −-� Í�R�� u��Rh�(gRK�	�R�

%b���	� p~ uKuA]L��.
p��h�,� �[� ����?A'� ��w 
L�	� �m� , p�<��w )���Gs 5��]A	%b���	� 

pg| 	�- p%}hK	� pX<G�	�- .)���Gs )�F� ,�0cH �`=" #	� ��" �R<��w
 5�6��w,� -�gK�	�R�%b���	� ��R AVI�%attentional dyslexics ,RK�	�-R�

%b���	� y�c	� .p��n�	� �[� %=<�cA	� taxonomic ��A'��
"%b��m	� X��h	�"
�����Y	,)���nV � �� p� 6�7- 5� ;N�	� f� �R=YA� ¶�9 )�� ,���( ����R�Y	.

�<YP ;3 RK L�	� �-[R	 p�R<��=	� )���G_�� �[�R�%Rb���	� p~R uKuA]L�� �̂���R� 
�r�m�� �< ' f�:�7 ��H)T�RFm	�C iC��- ,�`Y_V
 ,6T�=KC( q r��T�� �

,�<	�`RR'( q �� eYARR'�C- ")�RR��G_�� �[RR� �RR<Y}A �`RRw r*RR� p)�RR�<VWm	�
 p)�<�<�KA	�- �;Fcb�c� �VT��� ;3- -- >b�c?" ;�W' )���G_�� )W'

 
L�Y	 �<��=	� %b���	�bW�	�%.
~ K"T�@AV� p)���n�	�- p)�'�T p�	�qr�s KL�	�R�%Rb���	�,;R3��R@V
 

)�"��c	 �<�9�	� ��_Y	� p;�Y�A	� ��� q �<]���,� ��}A�� )��I�	� q1975 ,
Mu��m� ���( p)���Gs 5� £Ym¯5R3T-( pMRGs- ����R�Y	 p�R<	-�	� p�R<�G�� .

��_Y	� �[� )̧�C u�����p 	� [�� iV�� u��� z��� �(qp��F=� )�"��Z , p; �Y�AR	�
-�p�<��w )���Gs 5��]3 �̧J`H ulT�̧3 %]	&� R'( ><?R@A	�- ,+�R��

 �*�	�-��RJ f� �<��w ���Gs �� L]	.�R�" 6�R7- �R 1 ,�R�w ��RJ�- �u�R u'
���G" ,�����	� �"��Z ,p>b�R�V ;��R	 5�[R	� pr�R=9,� 5R� �R��Gs 6�R7- 

�<��V &�<� -(qª�" �( 5� ;N�	� f� ,�����	� �	��	�¤;Y��� ��]]R@3 5R�
q5� ���G_�� �[� 6�7�	�r�=9,�.
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�7(��f� ���AY	 )�'�T6&� '( +��� q�]YG�� q ,���T p���e7
 , p��}�A��->Y� �	��	�¤;Y����F<w �- �
p��R<C�( pr�R=9( u6�R7- ;��R	 5R]	 

&�<� �<�<�q�����	��BY¼%b��H�5R� ��V��� pr�=9( �
 �w��{�" ,&�R<� 
q- p�<V±� �����	�&�<�	� �<w�������=Y?A� �� ��H.��`RY_V
 q(,�̂R!�qp�R��©

 i=�R	� �WRY� a�-( , p)��<VWm	� ����p"- p)��<� K	�qp6T�=RKC( �R���7 :`R<"
U6��" �<�<	- �V���" ��	 � pG<V�=	� %��	� ��(r�=9,� q5R'4−5)���R' 

���� ��CÁ � L�R �_FA	�- �����	� )�T�FG"%�R�"3-4)���R' p�� ��R�	� ��R	 ,
£�6��	�.
��I�� uB@AC�	��	�¤;Y��� ̂�R!�( 5R� �̂eR_� ̂�<3�RZ RK��� g�R	R5��

-u( ,�̂<b��H �H,� f� ��	 �̂�"�' p5�T� LC[̧u�� £=Y?A�� p�� ���	� .)̧��R7 p�pb�Au�	� �[�
 p���n�Y	 �<�2AC �<3�c	���<3�c	� �q
L�	�%b���	�.�RH�wT- i��T�R� >RY�

�1979 ��
� %��	� £" u�H*�	� �(�����	�- � uG<V�=	 �<	6� 3,WC��<A<	�w u¦ �o
�1979 ���2" L)�"��Z ;��	 �̂<b��H 5�
��� q���H
 W"T ,�<n=Y	� )�9� 3TI�

~ K" )*]@��q��=@	� #w�<3�c	�.� �-*�f£R" �RH*� z�R�� ,#R	� 
p>b���	� �<3�c	� -£�6��	� p�� ���	� ��	 p��,� �0cH p��C�[	� >b��V.

��<A<	�=	 �̂�w-w ,¬
L�	� �%b���	� R�� i<	Rc" &��hReR_� �R�]	 g�
 ,��x	g�h�� f� �̂Z�c� e<F_A	�y�c	� p)WY]Y	.uV� , p)��<� K	� [��A�̧Y�

 
L�	� u)���nV%b���	� 5̧ p� %�T�3 �]@" Rc 	� )�0K=A	�Rp)�0RK=A	� �
 p���
° p���xY	�&��h�I� �[ .�R3 �]A"( .r�R<�� T� T. R. Miles �1978�,��AR'(

 p�<����� �É<Y]" i=̧�	� p;Y̧ p�,�<	W@	� e<	�" "T�_V�R" ���n��RK��� ;<RY�A	R5��
 �̂<b��H"�*�	&�<�	� K��� ��	R�̂<b��H 5�� .�[� � ��R p� fR� )̧eR �C LT p�R���h	�

)I�s :�7�A	�,-u( �< pGĶu3T��]3)WY]	� �RGb�H ,&�RKQ� )�"��Z ,�Y��h	�
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p6������<K]� -u( �<���(�t	� ,�'�]��� �-�Q� , .uC�Ap����9 �[� �̧ K u�< �R� 
T�_V�" q �0 CBangor,eY�- , -�F���?AR'� ;3q5R� ��R]� �RC �R]YG��

*� p��}�A���`w rp)��<VWm	�.
eY��� ¦`H� ��( �̂!�( ,i<	( ,�Y<��- RK��� )*]@�R�RK<	 �̂R<b��H 5�� 

�F�]	 u��|" �̂Z�c� , u�<G_���< pGĶ u3 q��<�,� p;<��=��-,-q,�H�	� i=V 
����7 �mC( )���nV )�F�qK L�	� r�sR�%b���	� .rI�R9 ,r�Rm�� �< R' f� 

·0"-�1973����H , rI�9�1980 �5� �FuA��nV eR<F� p�R�³ q e_�	�
 %�GRK	� eR<F_A	� £R" u�RH*�	� �̧RnJI �( [R�� , p�R ����	� p)���Y����%Rh 	� 

, p)��Z,�- p)WY]Y	 -&�R<� p�RxY	� .(�pb�RAu�	� �}R�-%RA	� >RY��RF<	
 
�RRY<w�"��1981 ��ARR'�T6 �� ��RR7 5RR� fRR�145RR� u�RR=9 �̂RR<b��H 5�RR
��� ��(

 p>b�c� &�<� �����	�q
L�	�%b���	� u�_<AV u�� L]u3 �̧u( L5]GL�0N p)�C�}Y	
�<�< h	� p£�Y	.

�w��{�"�
#R	� ,)��RJ( �< Rc�	� u)�R'�T p�	�−�R<7�	�< 	� R�̧ u"ª
p;F�� p� ���A	�,�<J ���� ��H�-���- �1978 �t�� )�Z�}w �<Y}A" �R�"T, 

K��� 5� �̂6�w 5�v�-R�̂<b��H 5�� �-�R7�w ,S�R 3T� R"p�R�h�� q p���R�3*	� £
B��_A	� g�R=�	� parieto−occipital region ��C[R	� )�R7T6-%Rn=Y	�.

�30 	( �7- -�G<C�1979�N�c	� ahK	� q �̂����3%the temporal plane 
q~� ��C £JI(��7- WC ,�̂����3 z��� ��]� q �R��Y� ¦-�7 ��R	 tR�� 

5�
��� ̂�<b��H ��G�	� 5� ��xY � 5�[	20�̂��� u3�� �H-���̂2_w.
�6T�"I�7 M"�3�1989��R� Â 5R]	 , p�mC( )��<� M� p�G�	� �[� *̂<R	6 

�̂<w�CUtGY	 �<�< h	� 0N p)I�J �[� É�u(RK L�	�" ��� � �̂H*� � u°R�%Rb���	�.
,%�T�3 �]@" �Z�A	� ;3�
�H*� 6�7-��<9� 3T£" ���H )�T��	� �<w����
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�����	�.	� B	- ���T�� �̧=Z u-�G]}L�� u�H*� - ����R�	� £R"�R�³ �< pGRĶuA	�,
£ 3-K��� �(R�̂<b��H 5�� L)�"��RZ ;��R	q6�R�
 WRY]	���R
"- �R �H�" u).

) u�7 u-�[�mJ� 	� p�q���1986�< pGĶuA	� ��³ �( �T��
 ,�R_<AV ui< u	- ,f�
����R�	� p>b���	.R@	� ªR�" BRYA� ���R� q�R��RH ,�% T6-�RC �1982�,

`�<"T�C-�1987�,�<Y}A" , p5��R<�� p�� ��R�	� u>b�Rc�q�R	-�² ��R@pACI
�<�( �mC,� p)�T�F�� %A	� �1�3q�����Y	 %�< h	� �G�	�.

�`w r*� , p)��<VWm	� u¦ �o���1� ;�( 5�mJ� 	� �<C ,�����	� r�s q £
ºA<w�V�A'���7 5� ,�A<w0" e	T�@3- ���C ,�AVT�3 p�,,�0 RKA<" p�R���7 5R�

H�	� ��2"�6�=	� p�GY]	� pB���3 p��³- p�,�����	�R" 2 �A3�R�<�Q� q- %R� RF� �T�
 ��T-Ä�����	 �B LC.ºA<w�V�A' %� �� u���2" K���R�̂<b��H 5�� ;��	 e_� y�Z 

−�]@"¥<bT−�[�- e_�	� �R�" W<Rw �1�� �̂ YR' qu)�T�RF� ;RF=	�%Rb���	� 
��C[	� �AJ- ,���xY	� )�6�=��- .ºA<w�V�A' � �G u'�<1�R� 012RA" p����n	� �[�

Matthew effect)���ARK�� �R<w 0RxA3 I �R<J , :�̂=<�R� �Rn� B<�R!	�
 ̂���H �n� ���	�- .	� ;Y�3 �	�J q�	� La cL� ,������!w( �<�� ÆT� a c� W�<" ,
 B<�!	� ÆT��	�(�'(.

)���n�	� )�A��%A	� � 3�3 
L�	�"%b���	� -u( p��C�[R	� &�<�"&�R<�	� 
p��| 	� �
��R�e	� 5R� p�R��	� �[R� .��RK��3 aR�-(�1984�p�R���7 5R� ,

 ,�`Y_V
 ,��Fx���" ̂�<b��H 5�
��� ��( ;��	&�<� q�̂���P , p��C�� ,f� �T�H
 5�e?A	�(�xZ p£�6��	� p�� ���	� 5̧ p�.£AR' ��R7 �A�� �	-�Rw-�1982�,5R�

RK��� ��R	 u>b�R��	� �( ,�`Y_V
 , p6T�=KC( ����7R�̂R<b��H 5�� 2R@�3 &T�R�3 
|"gc" p��G<�- p~<��R�RA"�1 0RN p�<C ��² p��� .­-)�R'�T6 �R<	-( ,��R�	

 
L�	�%b���	� �̂R�WA�� �̂0R C �R H 5R� �RZ�� �RmJ� 	� �R<V��,� �RZ,��R3-( , 
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���w�1986 �%A	� ��R	 �����	� �GV �<Y}A" ���H O*R1 ) ueR�<�- pr�R=9,�
 p�<K<bT p�J��� :�R<w��7�7�Y	� �YJ������RJ �RGYC �Rm  �R�*� -( eR�T -(

�Y��C �logographic,-�YJ������_",� �YJ���-�<b*�{� .,�̂�JI�w��( 
�<�<	 �����1989���- ���( u�YJ�� �<3�c	� ����I� ,phonetic−cue.

,�[� M�-����6�̂0123 �`=	� �[� )���nV �mC( u>b���	� ��(%RA	� �RF7��
K���R5�� �̂<b��H p)�T�F�� q�<3�Rc	���<3�Rc	��p�RGY]	� fR� ��R�A	�- q-.

z�T ��7 a�-( ��( K���R5̧ p� 2h"( �̂<b��H 5��WRC ,��R= ��L�� p��F�� q £�6��	� �(
L)�"��Z ;��	q�R7-�e� ��RZ(�*R]	� u)�-�Q�R"�R¹ p�RZ�:�.aR�-(

��K	-( 6T�@A�T®�K=V Â�� ��- , ,-6�T�	�C p����7 5� u>b��V ��( RK���R5��
 >b���	� ��(- ,�<7�	�V�w ��< 9 )�� �̂<b��H�<3�c	� p>b�R��	� �
 �w��{�" , q

�GY]	� f� ���A	�- p%b*�{� 0=@A	�< 9 )�� ,�<1�T- ��.
���N ~<Y<w ���6��( p;F=	� %b���	� £Y��R� fR� L�RGA� u�:p ��=R@	� #Rw
 p;F=	�-%n=Y	�.O�¡ KL�	�R�%b���	�,�R���� �[R¹ , �R_<AV u>b�R��Y	q#Rw

)WY]	� ��=� .T�G<R' ~<Y<w ���(�1986 ��(RK���R�̂R<b��H 5�� �-�RFn�
 �� ���A� �̂p9WV()�"��h�I� 5̧ p�,��,� g[	� 5� ��� )���Gs 5��]3 ~�c	� 

p�RR<��w .,�[RR� MRR�-�MRR�- T�G<RR' u¦`RRHRRK���R�̂RR<b��H 5�� q)�RR8w O*RR1
 p�<��w:�<�<hVW<K	�,�<3�c	� ��| 	�- .Èr�J � ��( j�K��� �< 	�N �( -� ̧ u� ,R5��

��H Áh"- �H6 ��� ;��	 L�� ¸ u� �<7�	�V�w L>b��V ;��	 �<b� ����H ��� p)WRY]	
�<�<�Q� 0N -( p�= ��e�.�R��- 6T�@A�T ���6� -5RK<7T�3�1987�%��R	� ��(

� pG<V�=	� -Ä�����	� ;Y�A	 LgT .��<	-��R' ���7T�� �=Z- ®�RK=V Â�R� ,
*� ,ge<Y_V
 p)�<�<�KA	�- p)��<VWm	� �`w rK��� >b��VR�̂<b��H 5�� p��RF�� q

�<3�c	� ��,� �0cH ��C�[	�-.���<	-��' ���6−pXR��h	� p�R��n�" XRY�A� W<w
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%b��m	�−��H 5�
��� ��( ̂�<b �C��� 5�;©( ����?AK�c 	� uX��h	�Ru�� �� ug�
 uX��h	� �, ,�����Y	y�c	� �R�h� L� ��R]� �H�6��Rw,� RK�	� --�R���	�%Rb� 

y�c	�.�u>b�c� �̧=Z u- WC6��w,� K�	� �-�R�%Rb���	� ,�̂R!�( �%}hRK	�
#8	-( ;�- ����?ARK� ;R©( �RC��� 5R�- , u�KC���� u>b���	� �-�Fn� 5�[	�

 uX��h	� y�c	�.
	 �
 
L�	� r�_G" �h 3��� �m��Q� )�T�hAY%Rb���	� ,i=̧�R	� p;RY̧ p� �Rm�
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�7�3����� )�=���3 RK L�Y	RRb���	� �%�Rm� , )�R=���A	�%RA	� �F��RH 
;RY�	 p%��R�	� p6�RP{�&�Rc�,� the World Federation of Neurology ,
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<w���� p)�T��	�- ;���,� p�<G�6�C,�- ��RK< u	 �©( WC W�	� peR_�Y	 u�R_<AVRb%



63 

p �¥Q� &��h�I� -u( p; ÉG u�L��.b���	� 
L�	� �Fn�%)�� p� �0xA� p�"��Z r*� 5�
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word blindness &��h�I� BZ̧ u�	r�R���� 5R� -�R ̧ u� �[R	 , u)�R��n�	� ��(
�-,� qr�s L�	�%b���	� 
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 ��=@	�" Ç�=AJI� f� �T��	� R �� � �]@" R i<�3�<3�c	� q�0cH ��C�[	�
���� .a��� mJ� 	�R!� �=�e�� )WY]Y	 T��]A	� �( ��RK��� ��R	 &�hR5��
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;F�� £KV�_A�� £�6��	� ����	�" �VT��� �<b��Hq�G�	�%��e	� ,�RVT����" �!�(-
 ;F�� £KV�_A�� ����	�"q��AK��%b���	�.

�
 )�T�RRF��" � 3�RR� �RR<n=Y	� �RRY���	� ��C�[RR	� ��6(�<3�RRc	� �RR<J 
)��=@	� �(�<3�c	� �¹ Ç�=AJI�- ��e<F� ;A�q���� �0cH ��C�[	�.
�[RR	- ,���RR�	� ��RR	 �"�hRR!�� �RR<n=Y	� �RRY���	� ��C�[RR	� 0RRK=3 5RR]G�

RRK���R�̂RR<b��H 5�� )*<RRmGAY	 l�RR]�V� �RR©( fRR� £�6�RR�	�" �RRVT����<3�RRc	� 
�=<�!	� ,z`@�� e<F_A	� ��nV �( �
 0@3 i<	-q�R3�� �R� �RY���	� ��C�[	�

�&�h!.
#	� M�- ,� 3�R� �R<n=Y	� �Y���	� ��C�[	� ��nV �T�H �( ��,� ��]� �H

�����	�" �Z�:� �A���h" ,��� �3 �T�H ���	 �<n=Y	� �Y���	� ��C�[	� i<���� �(-
 ¦�_�	�" XY�A� W<w ����w%b���	� .&��RZ �0R�,� �[R� �( �R	 ,��R�� �R� ��
 

��6�=	� ¶-�=	� �(qR ���w �]@" R ;FK3 �Y���	� ��C�[	�q5�� A	�q)�T�F�
 5� � �AK� �]@" )WY]	� ��=� #w%��	� y�Rc	� ��R�" O�R¡- RR ,�[R�

%��	� y�c	� g[	� ����	� �V( � 1(¥<b�	� q¦�_�	�%b���	�.
��<�J ,5R� 0mC �7-�R	��	�¤;RY��� �R<n=Y	� �RY���	� ��C�[R	� �( 5R� 

�° ��:� ��0123q)WY]	� ��=@	 #w ,5R� 0Rm]" �H( �J �
 5]	-%��R	� 
y�c	�.

r�m�� �< ' f� ,�RH�wT- -6T�R3�7 �R7-�1996 ��RY���	� ��C�[R	� �(
 r�6 ��]	- 0xZ T���G" )2 �3�2.6�%���=	� 5�� A	� 5�q)�T�F�q��=R�

 [�( ����� )WY]	�%��	� y�c	� T�R A�I� £�" .MR�- #R	� ,�R�7�- �R� Â
�H�wT-�1997 ��<n=Y	� �Y���	� ��C�[Y	 ��AK�� ��F'{� f� *<	6q����R�	� .

%=w �I�R� ��H R �<	�9 �'�T6mJ�R 	� �RYJ�� 5R� r�R=9,� �R�"�AG" �RF<w ��
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�G�	�" XY�A� W<w M"��	� Bc	� �
 �V�!Q�%b���	� ��F� f� ��6,� �( �-�7- R
%��	� y�c	� ��w)WY]	� ��=� #w )�T�FG" 2 �3 �H ,��C�[R	� iR]� fR�

�<n=Y	� �Y���	� .�<<	��6 ��w- �V�7 �6 ��H�1999 ��RJ �
 �Y1�¯ �nJ*G"
 ��q¦�R_�	� )���� ��� WFA'�T6%Rb���	� .iR]� fR�%��R	� y�Rc	� ,

R ��AK� �]@" R ;FK3 Â �<n=Y	� �Y���	� ��C�[	� �¬wq����	� &�KAC��,�<J
 5�� A	�" �����	�- �<n=Y	� �Y���	� ��C�[	� £" �H*�	� 0K=3 5]G�g[	� z`R@3

 M� �<n=Y	� �Y���	� ��C�[	� �<w%��	� y�c	� .
�R<n=Y	� �RY���	� ��C�[R	� �2R" �RJ`�� �( �<	��6 ��w- �V�7 �6 6�� Â

)*<mGA	� �6�� �o l�]�V��<3�c	� ,)*<mGA	� �[�%A	� g�Rh�3 ��RF<Y
 ��F�%��	� y�c	� ,I-%�MR� r6�R AY	 �RY"�H%��R	� y�Rc	� ��C�[R	� �,

 �F�� &`�� I )�<YG� f� �GA�3 �<n=Y	� �Y���	�q��F�%��	� y�c	� �Rm�
�YRKYKA�� )�R��Y��� 5�e¼- XhV ��³ .�( ��R��� WR©( I
%��R	� y�Rc	� 
W©
 I
 �*c=�� �<n=Y	� �Y���	� ��C�[	�- )WRKC ��Ah 3�� ,�RH*� WR° �(-

�����	� M� �C`@� ,��RC �
-%��R	� y�Rc	� �T�RH ;R�(q�R<YG����R�	��,
¦�`HI�g[	� �( �6�=�%��	� y�c	� ����R�Y	 �WF� �<n=Y	� �Y���	� ��C�[	�-

 ^I�' 0mAK� ��C ��
 W�%��	� y�c	� £��� £V�]� �Y���	� ��C�[	�- .
��}RR�-( WRC�RR H 5RR� ,i<��RR�� �¬RRw%��RR	� y�RRc	� �6�RR7 iRR]�3

 )*<mGA	��<3�c	� %RA	�- �̂T-6 ~R�Y3 ��T-�R" q&�RKAC� �R<b���	� �Rw���� .
�GYC �_FA� �( �=9 6�T( ��
 ,�̂��F7 �GYC (��� -( )W<V�R=	� �R"T 5� �"I ��


Phonemes )W<w����RR"Graphemes �%RR_FAY	 ��RR��P -( )W<w��RR�� 
)W<V�w �
�q�����	� �	�J .� �RZ�:� )W<V�=	� �
 �GY]	� �<YP 5� �"I ��


 �R<� 	� �Rw��� f� �GA�3 �T�F�� �[�- �¹�<3�Rc	� �RGY]Y	 �R<Y���	��%��R	� 
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y�c	� .�#	� f� ���"- ,;FK�%��	� y�c	� RR����h	� �[R¹ RR q&�RKAC� 
�����	� .� ��C�[	� ���3 ����9 �2"��AK�� �F��F'¬" �<n=Y	� �Y���	 .0mC ��� WC

 5�mJ� 	� r�C01�7 +`=� ?£&f�6�" �1993 ��<n=Y	� �Y���	� ��C�[	� �(
 �C`@�q;<V�=	�- ;<w���� �����	 ���� ���9 ;Y�A	� ,�R��� �R����	� �[�- 

q�<YG�&�KAC� �<b���	� �w����.#	� f� �-*� ,�Y���	� ��C�[	� �¬w�<3�c	� 
(e_AY	 �H��� 5�e?AY	 ��T-Äy�c	� )WY]Y	%A	� ��R�A	� �R=h	� r-�¡

 �RR���H XRR< h3 r*RR� 5RR� ���RR��P- �RRF<Y�";<V�RR=	� �
 ;<w��RR��".i<RR	 
�RY���	� ��C�[R	� �R��]A3 BR<C T�c3 ~�c	� 5�%��R	�- y�Rc	� BR<C-

 ��s���q�<G�3&�RKAC� ����R�	� .%��R	� �R<� 	�"�<3�Rc	� �RGY]Y	gT-Ä 
�be_A	 )W<V�=	� �Cq�� �GYC ,)W<w����" �Fh"T 5� �"I )W<V�=	� �[�-.

5�e¼ ��n�	 ���3 �<YG�	� �[����YQ��<3�c	��,;1 5�- ,)�T�F�� �¬w
;<w��R7 �
 ;<V�R=	� ���P ����H ;Y�3 5� 5]  ��C�[Y	 �<w�]	� ,%RA	�- �R"I 

)W<V�=	� f� �F�< h3 5�%A	� ��(e� ;3.
).9
���(�א	5W

�±� �AJ ,)�T�RF�� µ��RV( 5� £��V ��@H�V�<3�Rc	� .��R���	� ��[R�
 �T-6 �� �Y3q����R�	� .#R	� �
 �w�R�{�" ,T�Rc	� �<GRK3 �R�³ �( £R 3 ,

���	,�- ,-�<b���	� �T��	� f� ��� �-�Q�.
qª�" �nV £J�	��	�¤;Y��� �©
 f� �<GKA	� ��³ f� �T��	� �
 5�

 �T��Y	 l�]�V��<3�c	� ����	� ,>b���	� �( �-�� �FH�wT- B	- �¬wq�R�³
����R�	� )�"��c	 �c=�� T�c� �<GKA	� ,>b�R��	� 5R� *�ARK��<3�Rc	� .

+`RRR=3"�RRR7-6e�� >b�RRR��	� �<RRR��wDouble deficit hypothesis"

-� r�=9,� �(ge_� 5� ��
 ��V��� �H �����	� �"��Z y�Z ,e_�q�R�³
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��*C 5� -( �<GKA	� .�FH�wT- B	- 5� >Y?AK� ���0�,� �<	�	��2002 �
�( �-�7- 5�[	�60%r�=9,� 5��r�R=9,� 5R� �R�<� fR� �'�T�	� ���7(

�����	� )�"��Z �-� �&��h�� ;��	q�RC �<GRKA	� �R�³ 5R�%��R	�- 
y�c	� ,�(-15%�R�w &��hR�� ;��R	 r�R=9,� 5R�q�<GRKA	� �R�³ ,

�(-19%&��hR�� ��w ;��	 r�=9,� 5�q%��R	� y�Rc	� ,�
g(��R�
��<R�,� �<GK3 ��³ � 3�3 ,���R	,�- ,��R��� ¶�Rh" ?�����	�R" �-�RQ�- ,

w¬������	� �<YG� i]�3 �GF�� �[� )� YhA� :�<mGA	�y�c	� ���7`'� ~�
��R|" zT��� e��	�" �h"T 5� �"I- ;_��� 5� .�-�RQ� �<GRK3���<R�,�- �

����R�Y	 ��R� �R©( ��R]=	� R �����	� X K3 .r6T- *]�R�6 BR@AC��1974 �
�H�	� �(q<  I �FK=V ���	,�- ��<�,� �<GK3K��� r�=9,� £" eR�̂R<b��H 5�� 

£�6��	�- ,�<GKA	� ��³ 5]	-%�%A	� ��=3.
)��bJ	א)/�1א!�א��eW
�-�"T�]' M A3�1990 �qr�R=9,� 5R� ���Gs R �<	�9 �'�T6 T�9


 
�	� ��?" T-��� �h: R �<�<7 R £�����%b���	� ,£1*m	� �F@	� [�� #	�-
 ;��G� 5�%��e	� 5�[R	� �h"�R!	� �R��G_�� 6��Rw( M� ���G_�� �[� �T�H-

 ;F�� ��KV�_A�q�G�	�%��e	� .�<	� �AR'I�- �R<7�AV{� )�6�R=�� l�R<H ;3
�6� < 	 T�c�� ���xY	� )�6�=�� T� A�� ���?A'�" ,�<GRKAY	 ��A'�" T� A��- .

q�̂�F� £1*m	� �G� ,*̂1WAR� £A��G_�� ��6( ��C ,g(�R�� R ��ARK�� iR=V
#	� M�- ,�G�	� M� ,R �<b��H �-
��� �cJ �<J ��6,� BYA��q�RG�42

�̂�F� R r�6 �R}V f� R �!=?�� )�7T6 f� Rq��AR'� 	 �<GRKA	� T�R A�� ,
���xY	� )�6�=�� T� A��-��h"�R!	� �R��G_�� 6��w2" �VT��� �6� < 	 T�c�� .�

 �nJ*�� 0@3%A	� �	� �( ��6�=�y�6�=�� �G �̂<b��H 5�
��� ��	 ��� 3 �H ��w
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q�G�42�̂�F� ��R�( ��R] � �R��x	 >b��V �<w �  K3 r�3 &��h�� �V( �

¥<bT &��h�� i<	- �����	�" � 3�� .�H�wT- £�<A<	 �7-�2001 ��7��GV(

 ̂�<bWV *̂1�¯ ���xY	� )�6�=��" XY�A� W<wq���V*�<w �<Y �AK� �'�T6.
BYAk Â�̂R�³( 5��h?�� R r�=9,� �h"�R!	� �R��G_�� r�R=9( 5R� R

qR r�6 �R}V fR� R �RH( )�R7T6 f� ��YcJ ;©( I
 ���xY	� )�6�=�� ��AV
 
q��A'� 	 �<GKA	� T� A��q�G�42�F� .�RY1�¯ �R���	�� �<Y �ARK� �'�T6 
q���V*�<=	� �'�T�Y	 ;<GcA	� ,��	 ���xY	� )�6�=�� �GV �'�T�" �!�( ���H

 r�=9,�q5'17RK�	� ��R?" T-�R�� �h: £����� �F�R�%Rb���	� �R<�<7
£�6��	�- .�R��xY	� )�6�=�� ��AV{ 5��	��	� ����3 ��� ���?A'�" ,�R7�3 Â

£A��G_�� £" ¶-�wq6��	�U�§{� )WY]Y	%A	� �RF7�AV
 ����hA'� .MR�-
#	� ,)WRY]Y	 �R=YA?�� )�8=	� 5� B@]	�- �A'�T6 ;3 ����� ,6�R7- £R 3

£A��G_�� £" ¶-�w.
w¨	 5��h?�� ���Gs ��AV
 ��C��RH( � ���	� )�8=	� )�� )WY]	�- r�

�h"�!	� ���G_�� r�=9( 5� .#	[	 ,��=	�"q5'17�FR� ,�r�R=9,� MR 3
 BYA� X��9 �-�h?��q���G_�� r�=92" �VT��� ���xY	� )�8=	� ª�" �<G�3

�h"�RR!	� .�RR�	���q5RR� BRR@]Y	 �RR7�J ,µ��RRV,� �[RR� �RRGV �RRY� �RR'�T6- 
�̂��2A� )WY]	� 5� Rb���	� 
�	� ��?" T-��� �h: £����� r�=9,� ��	%.

����"-(- B	- �'T6�1992 �-� r�=9,� ��	 �<GKA	� )�T�HgRK�	�R�
b���	�%bW�	�%,�R<b���	� )*]@�� �-� r�=9,�" ;FAVT��� M� ,�I�R� �( I


 r�=9,���R<b���	� )*]@�� �-� �fR� ��R�" )�R�H�A	� MR� ;R�´�6( XRw��A3
 ��C[	� )�T� A���XY9(mJ� 	� ;F<Y� ��q�R'�T�	� �[R� :=<�R�%����R�	� .�

KA	� T� A�I BYA� T��Z
 ����"-(- B	- )T�9��A'� 	 �<G :��'- �<J
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�RGY]	� ;RFw >R}w �R�� ��R°� 6��A� 5� T�<A�*	 �e7 �w��¬" �GF�� �[� .
�=h	� �@=� �����qa<}Z �]@" �T�c	� �<GK3 ,MR"T( �R	 >J�R=	� ����

�G' �]@" R �=YA� )WYC%)WRY]	� �[R� 5R� R �GY]	� �w��� ��� ~Yh�- R
A	� R M"T,� %@	� X"�h3 �%R +-�R���q�T�Rc	� .RK��� �( £R 3R�R<b��H 5��

=<��-%· �]@" �-6( �H �����	��6��w2" �VT��� ��A'� 	 �<GKA	� T� A�� f�
�h"�!	� ���G_�� ,=<�R� ��6( fR� �R<b��H 5�
��� ��6( ¶�=3 5]	%����R�	� 

q6��A� 5� T�<A�I� �GF�.
�̂<b��H 5�
��� r�=9,� �( a��� �[�- "��Rw��";��R	 �( I
 �RGY]	�

 �Y]@�q�Fb���A'� ,=<�� i]� f� %�RGY]	� fR� ��w��A� Â 5�[	� �����	� 
;° �<h�( ����� �}<}c	� .�����R'�7- ���R' MR 3�1997 ��F�R	� �[R�

m} 	�%,;F<RY� +�R� 5R]	- r�=9,� 5� )���Gs O*1 �!�( �A�� �<J
|" T� A��g^I�" ;F=Y	 � A�I� 5��GRK	� T%.�<GRKA	� T�R A�� XR< h3 �R�"

��A'� 	 ,A	� ��<�,� �W'( ;���3 ;3%T�R A�� ��R�1( a<}RZ �]R@" �GRK3 Â
�G' �]@" #	�- R ��A'� 	 �<GKA	�%r�=9¨	 ,T�R<A�� ;F�R� ~RY9 5�[R	�

�RGY]	� �[� Bc� T�Z ��"T( 5� �T�Z .eR_� 5R� ���R3 �6( MR�� �[R�-
�<�GK	� ��C�[	� .
� � ;3T��R]A	�- r�h	� �<J 5� )������� .)�RF�( ��R�( ��R�

=<�� �( �b�A�	� %RK���- �����	�R�̂R<b��H 5�� · �]R@" -6( �RH ��RGF� fR�
 WRC �GY]Y	 �C�T6
 �<b��H �-
��� �F�( R �h"�!	� ���G_�� 6��w( 5� �<GKA	�

 )�F�q=<�R� iR]� fR� 6�R�A� 5R� T�<A�I� �GF�%����R�	� .)�RF�(
�Gs r�hY	 �0123 ��w �<b��H 5�
��� �����RC WRYC r�R9( �GY]	� �V�C WYC

(�'( ��6,� .�#	� f� �-*� ,�̂<b��H 5�
��� ���Gs 6��w( ��H �N�<c	� �6��¬"
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�<3�c	� ���,� )���G_�� 6��w2" �VT��� .��[� ���RmJ� 	� )*]R@� �( ��
�7�	�V�w e_� 5� 2@�3 �<GKA	� ,�A�	� �( �<J )�0xA��R" �12RA3 �b�<3�Rc	� 

��GY]	� r�9 ,�N�<c	� �6��
-�<3�c	� .��[	 ,RA	� )�V�< 	� �( 5� ;N�	� f� %
RK��� r�R=9,� �( aR��3 �C[	� �=	�' )�'�T�	� 5� �cY?A'�R�̂R<b��H 5�� 

)�"��Z ;��	q)WRY]	� ����AR'� ,�R©( �
 0R@3 ;�*]R@� �R�< 9 �¬Rw 
�<�<hVW<R' R �R<�Gs �Y]@� �
 6��3 ILexiol−Semantic , 2R@�3 �R©
 I
 

e_�	� 5�y�c	�.
א �Wא	��S�9א	��א�Sא	�
�[	�e�)��f��א	��א�@

�-�"T�]' lT6�1990 ,1991 ��]� ���}�	� �����	�Morpho−
syntax � r�=9( ��	R £R����� �R'T��� � H �R�̂<1�T-��R?" T-�R�� �Rh: R

b���	� 
�	�%bW�	�%q�C[	� �=	�' �<Y �AK�� �'�T�	� ¶�<' .�R'�T�	� )(�R"
q5'30�F� ,��"�A�� �1�J ;1q5'36,42,48,60�F� .l�R<H ;R3

 �RR�0 �A	� �RR��}�	� �RR����	�Expressive syntax r�RR9 �RR'�A� &�RRK}"
 �H�h��� )WY]	���H�h��� )WY]	� r�9 )�7T6 �r*� 5�- �R����	� ���

 �RR<7�AV{� �RR��}�	�Productive Syntax ��RR����	� �]RR� �RR<��3 i<RR��
���}�	� .� �<	� �A'I� ���}�	� �����	� ;<<�3 ;3Receptive syntax T�R A��"

 ���}�	� �����	�UW@	� R»�x	� .
�b�A�	� )�F�(%A	� �G� 5� �V( �1*m	� i<����� 5� �FZ*?A'� ;330

�
48�F� ,���G_�� �=YA��%A	� RK�� �
 �R	�P �R©( #	� ��" � 1R5��
 ̂�<b��H �h"�!	� ���G_�� 6��w( 5� .#	� M�- ,�	�6 ¶-�w z��� 5]� Âq��6,�

 �G� r�=9,� ËY" �����60�F�.



106 

�[	 ,�G�	� 5� ��"��	�- �<V�m	� £" �V¬w ,RK��� r�R=9,� �F�(R�̂R<b��H �-� 
)*]@�q��AV
- ;Fw �R��}�	� )���� 	� ,)�R��Y�GY	 �RV�]�� )W<wT�R��-

���}V �]@	� .�nJ*��%A	� �RG� �YP �H £A��G_�� £" ªH��A	� �( ��6�=�
 �]@	� �GV �( �
 0@3 �H �K��:�g�}�	� K��� ��	 ��2A�R�̂<b��H 5�� 5R]	-

�G�	� 5� �K��:� r�J ;Fb��n�" ���}Y� r�=9,� �I�� .R #R	� MR�- ̂�R�w- 
�-�"T�]K	�1990 ,1991 ��R<J a<}RZ ��R]� I �H 0K=A	� �[� �¬w R
)�'�T�	� �(%A	� �YRZ�3 �RH �R<b��H 5�R
��� 5� T� C [<�*3 f� �YGA�� 

>b��V 6�7- �
q���}�	� �����	� .����h	� �
 �b�A�	� �[� 6��3 �H%A	� ;A�
���}�	� �����	� ;<<�3- l�<H �¹.

£ 3 ��w �<7�AV{� ���}�	� �����	� ��� �( ,)WRY]	� r�R9 �R'�A�-
 �R��G_�� �[R° �R��}�	� ���R=]	� l�R<�	 �H6�RZ )�T�R A�� �RK<	 �H�h���

���G�	� .�RmGA3 �b�A�Y	 ��� 0K=3 z���qA��RGs �(%*RZ- �RH r�R=9,� 
�
Plateau �H��q�G�Y	 ;F� A3g�xY	� .�[	 ,��R� 5R� ;N�	� f� 6�R7-

 ���G_GY	 ��7�T ¶-�wq�H�	�U�Q� ,��" W<w ¶-�=	� �[� �Fn3 �H �V( I
 .
�]@	� �GV ��23 f� ��� �<	6 z���g�R}�	� �R'T��� �R H �R� r�R=9( ��R	

�£RR���� −�RR<1�T-−RRK�	�" T-�RR�� �RRh:R�%RRb���	� .���2RR� �<	�RR	� �[RR� 
£A<	�RR9 £ARR'�T6 5RR� .�RRH�wT- £RR�<A<	 �RR7- �RR�w�2001 ��RR��Gs �( 

R r�6 �R}V fR� R R|H( �R§ ��R_AV( �H 5��h?�� r�=9,� 5�q)W<wT�R��
Morphemes q5'24�̂�F� ,)WY]	� r�9 T� A�� X< h3 r*� 5� #	�-

�H�h��� .£�<7-- º3��<K	- a�-(�2003 ��=9,� �( 5��h?�� £���	�°� r
5' 5�18−23�RG�� �-eR<G� I �FR�%RA	� ���RK�� �R�=	� fR� �GAR@3

�%��e	� �g[R	� RcA	� MR� ���R��R�R	�m	� B���heeft geslapen → has 
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slept ������	� 0N ���	� 5�g>H�V ��=	Modal �R	�m	� B�R|A	� MR�
�kan geslapen → can slept .� r�=9( i]� f� �[�- �h"�!	� ���G_��

�<�< h	� ���xY	� )���� Y	 I�6 *<c=3 �-�F�( 5�[	� .;<R<�3- l�R<H �R!�( ;R3
RK��� r�R=9,� T�R C ��R	 ���}�	� )�T��	�R�̂R<b��H 5�� .r�R=9,� ��RC �R�w

 ̂�"��h�� �mC( �<b��H �-
��� q�< RK�	� �RG�� T��R]3- ;Fw f� �T��	� ,WRC
J MR� �RH( �< RKV �R§ ��_AV( r�R���� �RC��The cat that the monkey 

scratched chmbed up the tree�,£�6��	� r�=9,�" �VT���.
�RH�wT- £AR' �7-�1984 ���R�H- �RH �R<b��H 5�R
��� r�R=9,� �( 

q�0mC ��h�(qr�F_GY	 �� �� �§ 0K=3 ,�( I
U�§
 �̂�R<7 ��RC ��6,� ,
;Fw �
 0@� �[�-r�F_GY	 �� �� ����H &��<A'�-.

e3���C- ���eA	- a�-(�2000 �=<�� ����	� �(%[R<�*3 5R� �����	�
 �mC( )�"��Z ;��	 �	�m	� Bc	�q�bW!	� 0K=3q�RG�� )�H�<' ª�"

£�6��	� r�=9,�" �VT��� .�H�wT- i<V�7 �7-�2000 �RK��� �(R�̂R<b��H 5�� 
Rq����m	� 5' ���H- �H Rq�0mC ��h�(q5�eR	 �R�=	� ���PÏ�R�� ,�R��

�h"�!	� ���G_�� 6��w( ��	 .�Z*:�- ,~R<C�`	� �RGV �( fR� �R<	6 z�R��
RK��� r�R=9,� ��	 �<w|	�- ���}�	�R�̂R<b��H 5�� ��R'T��� �R H �R� r�R=9(

T� ]	�- �;Fb��n�" �VT��� ��2A� �H,� f�.
��G+�" _�=( �YM"�0�Y[ ,6�"��F��+"� jFk["�:

qX"�RRK	� �eRR�� ,�6�RRJ �"��RRZ ;��RR	 5�[RR	� r�RR=9,� �( ��}RR�-( 
q&�KAC� �<b���	� �w���� )�T�F� ,�̂R!�( �-�Fn� )*]R@�q;RFw- ��RAV


 �]@	� )�� )���Y���g�}�	� ��R���� �R��}�	� �RG��- .£R" �RH*�	� �[R�
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���xY	� �T��	����" �±� ���P �<b���	� �T��	�- .#	 M�- ,�RH*�	� ��< 9 �¬w
�� �J �
 �GF � l

����+"�� ��4�Y["� ����+"� :� m� (�?" �=��n #���h� ��G( �'34
�!F��+"�:
1.T�c�	�g�}�	� BY?AY	 �YGA}�� �b�A�	� �J(q��	 �<b���	� ��:�

 ̂�<b��H 5�
��� £�6��	� ;Fb��n�" �VT���.
2.T�c�	�qe_�	� -( T�c�Y	 � J�c� ����� ���}�	� �����	�g[R	� 

&��h�I� �P M�3%b���	�.
3.T�c�	�qT�c�	� 5� ��AK� ���}�	� �����	�y�Rc	� +T�R�A�-

�����	� &�KAC� M� .��7���- +���A'� �<	�A	� +-�=	� �='( ���V
���(.


��h&%\��א,��gא	�[א	%5\���).S9�[�א�	אW�f�	אW
�̂<b��H �-
��� BYAk ���6��	� ����	�-q�<b���	� ;��T�H .#R	� M�- ,

�̂R!�( ��=YAk £A��G_�� £3�� �( +`=V ��Y�� ��H T�� z��� qWFR���3
�R"�A]�� �xY	 ,�-��2RA� �R<b��H �-R
���wq)WRY]	� ��=R� #Rw ;F��R�3

�"�A]��.��R=Y?A� ;R©( �R��� �[R�-q>�R	� T��R��- µ�RVg[R	� ��R����
�e<F_A" .��R]� �RH �<Y�	� )���AK�� )�� �"�A]�� �xY	- >�Y	 �mC( +��A	�w
 0123 �°»��
 q���xY	� )�6�=�� �GV ,­-%��	� �=YA?�� ���xY	� )���� 	�".

R r�m�� �< ' f� R �[	 �b�A�	�w%A	� K��� r�=9,� �( a��3R�̂<b��H 5�� 
�mC( )�"��Z ;��	q£�6�R�	� ;Fb��n�" �VT��� r�F_GY	 �<� �� �G�� ;Fw ,

�e<�� �[� f� �1�3 W"T%A	� RK��� 0RN �RF]YAG�Rr�R=9,� 5R� 5��qT��R��
 �"�A]�� �xY	� ��AK�-%A	� ^I�" �©�F7��� �e<V�R]<��" �R<Y��6 � 3�R3 �R©( 5�
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g[	� e_�	� �P M�3%Rb���	� .�}R�-( #RYAC R �RY��h	� )�R'�T�	�%RA	� 
�-(� � Â 5�[	� r�=9,� �( R � H 5� ���V�C�q�R<YG�&�RKAC� �R�" ����R�	� ,

RK�	� 5� ��V��� ;©( I
R�%Rb���	� RbW�	�%�T-�R�� �Rh: ��R���� ;R©( -(
K�	�"R�%b���	� bW�	�%�,��=YAkq;Fb��RnV 5R� �R��}�	� )�T�R�	� ªR�" 

£�6��	� r�=9,� 5� .¶-�=	� �( �<	WAJ� Ó�3 �b�A�	� �[�q>�RY	 +��A	�
 £A��G_�� £" &�A]��%�~ K	�q¶-�=	�%A	� �FAnJ*� ;3q�R� 0RxA�

 z�YK	�g�}�	� q�	�Q� �[� .
��R]=	� ;<R<�3 -( l�R<�	 ���( ����9 z���%RA	� +�R�A	� �( �R�6�=�

 MR� +T��A� &�A]�� >�Y	 �RG�	�g�R}�	� ,r�R=9,� ��6( �RVT��� �R�- I(
 r�R=9,� £GR!3 �R!�(- £�6�R�	� ���R�	� 5R� ;Fb��RnV ��62R" �<b��H 5�
���

 £KV�_A��q��AK��%b���	� ,��R:� i=V �° �0�,� ���G_�� �[� �( �<J
 
�	� �-� ����	�" �VT��� �<b���	�%b���	� .

RK��� ��C ��
R�̂R<b��H �-� ;Fb��RnV 5R� 0Rm]" B�R�( �]R@" �-6�R�
 ;F�� £KV�_A��q�G�	�%��e	� ,;Fb��RnV MR� Áw�R]A� �]R@" �-6�� 5]	-

 ;RRF�� £RRKV�_A��q��ARRK��%RRb���	� ,�T�RR�
 ��RR�3 �RRH �RR_<A�	� �[RR� �¬RRw 
¶�=	� �( �
qK=� �<b���	� ��:�R¶�=	� �qeR_�	� i<	- ��6,�g[R	� MR��

P�<b���	� )*]@�� �.#	� M�- ,£KV�_A�� r�=9,� £G!3 �¬wq��AK��
%b���	� -� � WC X<H6 i<	 .�R�6��	� �R<b���	� )�T�F�� --� r�=9,�w ,;F�R]	-

 £RRKV�_A�q��ARRK��%RRb���	� �RR<b��H 5�RR
��� r�RR=9,� MRR� ,�̂�RR' �xRRZ( 
�̂<b��H 5�
��� 5� .RGV �, ��nV��C[R	� �Rm� �R<w���� )�T�RF�� �,��R AVI�- ,

%��	�- ��T- ��g�xY	� �RG�	� fR� �GA��%R��e	� ,T�xRZ £R" �RVT���� �¬Rw
 ¶-�=	� �F��@3 �H ��T� C- r�=9,�q�<w���� )I�_�� �[�.
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G�T�	אW�f�	א�U.8P5	א�!"N4(�)�<�T����
�i�&�T	א�W
�̂�"�' ��}�-( WC K�	� �¬w RR�%b���	� bW�	�%eR_� 5R� 2R@��y�RZ.

�h��� r��K	�%g[	� e_�	� ��C ��
 W<w �mGA� ��� �K=V ¦�h�y�Rc	� T�Rc�
 ½J�R	 WRC ���}�	� )*]@GY	qRK�	�R�%Rb���	� .�R���h	� �[R¹ ,+`Rw�

��mJ� 	� ��-�J�	� ���n�" �GK3 ���nVUnitary 
�Y	%b���	� bW�	�%,%A	�- 
��,� �C �"�3�J�- e_�" +� .�<Y<c=3 ���n�	� �[� +��V -( ºH��V ��' .

£"��RR3- �Y��]��RR� +`RR=��1986�,�RRH�wT- �<GRR'-�1989 �5���RRC-
 �Y��]V�RR�-�1990�,�RRH�wT- ��	�RR�T�"-�1993 �)�"��RRc	� �(q;RRFw

 iR=V 5� 2@�� ��h��� �YG�� T�Rc��g[R	� ����R�	� �"��RZ ~ RK� �R�- I(
 T�c�	�qe<F_A	�y�c	� ��n�	� 5� ;FA��nVg�xY	� ���GV.

���,� �<w���� ;n�	� 5� �c=�� ���GV,� �[� ,�GAR@� �R!�( �R�]	-
�R¹ �F< R� )�V�]� f� :�R<7�	�V�=	� ,�R<3�6�=�� ,�<�<hVW<RK	� ,~R<C�`	�-

���xY	� .��R:� �R"���
 �R	 ��Rx	 ���RGV( �C ,�R��xY	� )�R��Y��� eRF�-
�AK�� �[° �cc?���.�6�RJ( R ��± ��AK� 5� R ���xY	� )���Y��� r��AV�

 f�( �
 �='( 5�- ���I�q���GV,� �[� .�R<7�	�V�=	�" (� � ���GV,� �[Fw
 &���
 �<J f�( �
 ��A��-®���� �R��xY	� ~R<C�`	�- .�RG�� eR<F� �R�� ,

���A� ����h" �G�3 �]C ��n�	� 5G� �=YA?�� )���AK�� �¬w��,�R�V 5��eR3-
�<n=Y	� �Y���	� ��C�[	� ��nV �<	�8K� )���Y��� .

�̂�<�" ��YQ� ��]� 5��<3�c	� �<n=Y	� �Y���	� ��C�[Y	 ,5���RC +`=�
 �Y��]���-�1990 ��R<YP �b�RAV r��AV� ­ z`@� � !	�- ;]}AY	 �e<V�]<�

 &��R�{� �
 �R��xY	� )*��R�� 5R� �V6,� ��AK��g��R��xY	� )���ARK��
�<Y�	� .R T�cAV �( 5]G�q��n�Y	 ��n�	� �[�g�xY	� �h�A	� �( Rq��ARK�
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�1��q�]C ��n�	� .
�	� f� �[� X< h3 ���%b���	� �RbW�	� ,T�Rc	� �RFn3
�<	�A	� :"�9�K " R �V0K=3y±�C :�RY���	� ��C�[Y	 �<G<n�A	� )� 7��	� �( ���(T

K�� ��� (� 3 �<3�Rc	� )*��R�� �R�_" �V6,� ��A��R<w��7�1T,� -( �fR�
 �����	�" r�c3��<3�c	� �GY]	� ��AK� �<}A	.

>Y�A	� M��� �� �[� �( ��V 5}V%=<�!	 �����	� .���6�� �J�-
��,� �
 :ª=?��� ��AK�� -� e_�	�q)���Y��� e<F��<3�c	� X�A� XYk

)���Y��� ��V �< ' +`�� �<Y�	� )���AK�� �
q��n�	� .�R�� ���G" ,�[R�
 �V, 2@�� Xb��	�q)�"��c	� ¶��3 �xY	� e<F�q)�R��Y��� eR<F��<3�Rc	� 

�H�Rc	� 5R� )�R��Y�GY	 fR�( �
 �='( 5� Xw�A	�y�Rc	� ,�[R	 ,�RC �¬Rw
 ��J*	� )�<YG�	�q��n�	�g�xY	� �<K]� �12A3 ��'.

T�Rc�	� �<R��w R ;RF� +�`w� 0K=A	� �[� M A�q�RmGA�- R eR<F_A	� 
q~R<C�`	� �[R° a<}Rc	� e<F_A	� 5]	- �G<Y' �FK=V ���}�	� ~<C�`	� �(

�<n=Y	� �Y���	� ��C�[	� ��nV f� �GA�� ,�R�w ahRK3 ��R' )�"��Rc	� �(- 
q)�H�<K	�%A	� ��n�	� �[� f� �C�3 .�c�	� �<��w Tq�R<	6 ����( e<F_A	�

% ��� �H�wT- �<G' ���H�1989 .� �RA�� �R ��� ;<GRc3 �G�" ����H ��w
�m� r�Z��� �W'( ;Fw :�(��� �7�	� � H%A	� �<KG@	� �GP .£R" �*A�I�

 ;<GcA	�% ��_A	� q�RH�wT- ��� �'�T6- �'�T�	� �[��1984 ��RmGA�q�(
� �Fn�� �HI ;<GcA	� �[� ¶�<KY	 �3�§�	g[	� r�RZ��� �W'( �<w ��?AK3 .

��|J �=<�- �	 r�Z��� ;'( ,��?AK�-qBH����%RA	� �RmC( �RF<w �R7�� 
r�R�=	� -( r�R�=GY	 �T�R�
 5�q�RYG�� .r�Rm�� �< R' fR� ,��RGY	 5R]G� 

&*R]	� 5R� �R��Gs 5R� ~YC 6��w{ r�Z��� ;'� ��?AK� �( ,6�T( �R� ��
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� 5� O�}A� �( �~RY]	� �[R� >k�~RY]	�g[R	� eR=Hq�R"��	��GR'� 
ºG@�.�

�H�wT- ��� ��"�' �'�T6 z����1984�,%RA	�- &��hR�� �
 �RcY� 
qr�Z��� �W'( ;Fw ,R=3 Â �R'�T�	� �[�%R@	� �[R¹R�3�R§�	� S� .~RY9 

r�=9,� 5�q�YG�� �<m  �"�_A	� �[� �r�Rm�� �< ' f� :�(�R�� �R H �R7�	�
%A	� �<KG@	� �GP�,� �	 r�=9,� f� +��-��R<�-6 ��Rm ;R'I� noun 

�r�m�� �< ' f�"�7�	�"-"�(���"qr�m�� �YG�� �	�J .� �[�-g�RA�� fR�
 r�R��� �
 ��R AVI� �=YA	 O�P �©( �<J r�Z��� �W', �<3�§�	� �=<��	�

�0RR C �RR��Gs 5RR� £RR�� .�RRH�wT- �<GRR' �RR"�� ­�1989�,��RR=�{� ;RR3
 �3�§�	� +�`wI�"g[	� �� K� M�- ,�RmGA	 �R<�-6 5� �mC( z��¬" #	�-

r��=�� -( ���=	� .�� £" ¶-�=	� �'�T�	� a��3 Â£�6�R�	�- �R<b��H 5�R
� .
#	[	 ,�<n=Y	� �Y���	� ��C�[	� f� �x!	� �H ����� ��6,� 5KP .�̂�w- �I�°
mJ� 	�£,�¬wg��A	� ��RnV fR� �� �,� 5� ��e� �G_Y	 �3�§�	� Sv	� f�

�<n=Y	� �Y���	� ��C�[	� ,���RGV M<R'�3 5R� �"I �<JjR�� ��R=�{� ;b*<R	
 �<��=	�"%A	� -�R H 5R� ��� .~RYhA�- BRY]� ���R�A	� -( &�RKQ� �[R�

�Y���	� ��C�[	� 5� ���( T6�c� ,)�R��Y�G" Xw�RA	� ÁRh �- ÁR7�� ��A	�"-
g[	�- �h��q�R<mGAY	 M�
	� ~<C`	� ���F�	�g�R}�	� ��<hVW<RK	�- .;R3

�<b���	� �T��	� £" �H*�	� 5� ���( �'�T6 ���7
 ,��C�[R	�- ���}�	� �T��	�-
�Y���	� .�RH�wT- -6T�R3�7 �R'�T�	� �[R� ��R7(�1996 .� �I�R� ��RH �R�w
mJ� 	� �]@" ��G�� 5�[	� r�=9,� ;<<�A" ��%�< 9 BRc	� r�R=9( 5� ;�- R

#	�- R �	�m	�q�R��}�	� �����	� i<�����;R]Q�- ~��RcA	�jR��	� fR�
 �G��%A	� )WY]	� ~<3�3 f� ���A3 ,=	�- ���=	� £" Xw��A	���,)WY]	�-
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�	��	� ��R<n=Y	� �RY���	� ��C�[	� i<���� M�%��R	�- y�Rc	� .�[R� i<��R��
�GY]	� f� ���A	�" �h 3T� �1*m	� )�0xA�� .

jא���	א��J��k��5	אB	�7��/4א	א��l�!אG�8���J��!א�mn��oH��
��6( �A� �V( a!3�%��	� y�c	� �<n=Y	� �Y���	� ��C�[	�-q�<Y}A	� ,

e<F_A	� �¬wg�}�	� �@=�q� �A	� �GY]	� f� ���A	�" ,iR]� fR�%��R	� 
y�c	� g[	� ���=	� 5�� A	� 
=�q�GY]	� f� ���A	� .�b�A�	� �( ��� ���G"

 ��RF�� f� �b�A�	�" �h 3T� ���}�	� ��F�� f�y�Rc	� ��6,�-g�R}�	� �RK=V 
;FK� Âq¦�_�	�q�GY]	� ��=� #w .��]=	� ~'��3 �_<A�	� �[�%A	� ��6�=�

 T�c�	� �(qT�c�Y	 � J�c� ����� ���}�	� ~<C�`	�- �����	�qeR<F_A	�
y�c	� .e<F_A	� £" �	6� A�� �H*�	�g�}�	� e<F_A	�-y�Rc	� �YGAR�� �RH

�� �Y§ ���6 ���w��� £���	� £" ���}�	� )�H*�Y	 i<���� f� �±� �AJ.
�6�=� �!�( T�m� ��� r��' z��� �-�3 -( �GAK3 �<��=	� �[� �V�C ��
 ��

�RYG�� o��� £" ���( ���}V )�H*�	 �!�( ,r�Rm�� �< R' fR�- ,2R �A3 WR"
 e<F� f� �T��Y	��A��- ;F=� ��R��=	�- R �R�=	� £R" Xw��A	� )���Y�� .WRC
� H 5� ��}�-( ,�H�wT- i<V��7 �7-�2000 �9,� �( �R<b��H 5�R
��� r�=

RRRc	� �RRR<7�	�wT�� ­ �RRR����7 )*]RRR@� ;��RRR	R��Inflectional 
Morphology �RRc3R5RR�� �
 �RR�=	� B��Ï�RR�� .� T�RRc�	� �<RR��w �RRm� 

qe<F_A	� ,)*]@�� �[� �H�wT- i<V��7 e��q���}�	� ~<C�`	�- �����	�
 &��h�I� �
 �<7�	�wT���y�c	� g[	� r�R=9,� �I�R� iR=V ��	 �Fn� ,

�=YA� ����h" 5]	- .�H�wT- i<V��7 +`=��2000 �(eR_A	� )*]R@� �(
 ̂�0123 �1�3 �<b��H 5�
��� r�=9,� ��	 �̂<K]� q��W�R	� &�KAC� f� ;�T�H

�<7�	�wT��� .5R�� 5��R]3Ï�R�� q�R�e<Y_VI� �RxY	�g�Rh�� �R��� fR�
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��� �7�	�V�w .� ���"��=	� �Z( f,5�� �¬wÏ�R�� �RGnA��� r�R�w,� 5R�
)"ed" ���]� �( 5]G�/d/ ��Rm� ←Loved�,t¤ ¤ �*mR�←Washed(،/Id/ 
�*m�←Fitted .� &��h�I�wq(e_A	�y�c	� ;<RG�3- &�KAC� Ð�@� �H

 5�� ���G�	�Ï���.
0@3 £" ��`=�� �H*�	�%��R	� y�Rc	� ��W�R	� �R<	�-�R<7�	�wT��� 

5�e	 ���@	� r��w,� B�|3 �( �
Ï��� RK�GY	 �Y<YH )*]@� ¦�h�R5��
r�=9,� 5� �<b��H ,#	[C- �H( �<7�	�V�w *<YP ~YhA3 r��w,� �[� �( �<J

 �����Y	 �H( W<G�3�<3�c	�.
G�T�	אW�f�	�2אS���	�0א��j�5
�).&�T	אW

+�`wI�g[	� �̂�"�' ���@H�V )�"��c	� M� ����A��<3�Rc	� �R©( fR�
 ���}�	� >b���	� T�c�%A	� �FAnJ*� ;3qRK�	�R�%Rb���	� RbW�	�%.z�R��

 ̂���  i]�	� f� R ���( �<��w �RF<Y� XRYh� R �<R��=	� �[R� 5R�"�<R��w
 BY?A	�% <C`	� -(%b�� 	�".B�!	� f� ��!	� �YK3 �<��=	� �[�q;F=	�
 ��AV{�-g�}�	� 7�3- �Y]@� �
 �F�q��n�	�g�}�	� .

BY?A	� �<��w%R <C`	� -(%b�R� 	� RK=3R�R��}�	� )�"��Rc	� �%RA	� 
�!�	� ���	 l�]�V�C �<b��H �-
��� r�=9,� �FF7���q�R��}�	� �R����	� .

����" �7-�1981 �RK�	� �-� r�=9,� �(R�%Rb���	� ���R�	� MR� ��8w�R]A�
 £�6��	�q=3�Rm� �R§ 0RK :John is eager to please �R��=	� �( �R<J

 ��=Y	�Please ���=Y	 �1�¯)is.��Rm� �RY§ iR]� fR� �[R�- :John is 

easy to please , ̂�<b��H �-
��� ����	� �� �<J ��� �¯ �mC( )*]@� �F<w
���6��	� ����	� .T�c�	� �<��=" ��0K=3 ~�c� �b�A�	� �[�q�<J e<F_A	�
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�Y1�¯ �<}h' r�]�( �° £b�� 	� *C �( ,��RnV fR� �R!�( �1�¯ 5}� W° �[	-
�Y���	� ��C�[	�.

#	[	 ,����R" +`=��1981 �¶�R=	� �(q��R	 ;RF=	� fR� �T�R�	�
 £b�R� 	� 5�[R° �R<b��H 5�R
��� r�=9,��~R<C`	�g�RxY	� g�R}�	� �2R@�3 

¶-�R=	� 5R�q`	� �R��xY	� ~R<C�q�RY§ :John is easy to please �RmC(
 ̂��<��3 �Rm� �RY§ 5R� ���}�	� �����	� �<J�V 5� :John is eager to please 

}hK	� ���=	� �( �<J%�John �qXR<G�	� �R��=	� 5R� BYAk �<V�m	� �Y§
�>?@	�g[	� ��7 ��K� �q�-,� �YG�� .�-,� �RYG�� �m� R �G�� �[� 

�̂���� ~KA]3 R�<V�m	� �YG�� �m� R �§ 5� .K��� �( £ 3R�̂<b��H 5�� �-6�R�
�_!V �H( ���	 ��AK� ��� ,���6I� -( +�`wI� �� �[�-¥<b�	� �<R��=	

 BY?A	�% <C`	� -(%b�� 	� .����R" �C[��1981 �R ��Rc:� �R7- fR� RR 
)*]@�� �(q�����	� )�T�F� �GV ¶��3 I ���}�	� �����	� ,+`Rw� �V( I


���}�	� �T��	�- �����	� £" ��w ��� � 0N �H*�.
+�`wI� �[� M� �-��� ��mJ�" BYA�� ,��R�eA<	- r�Rm�� �< R' fR�

 eV���C-�2000 �WFYm� R �� K�� ��[Y	�q����" �m� #	��1981 �B�!	� R
q�}�	� �RR����	� �Y]RR@� �
 �RR�q�RR��}�	� ~RR<C�`	� ,�Y]RR@� �
 i<RR	-

�<7�	�V�w ,>b���	� �[� �( ����� W©( I
 ;FK3q)�"��c	�q�����	� �GV ,
%A	� j3>b���	��<3�c	�.

�H�wT- i3�C X=A��1999 ���n�	� �[� M� ,�̂Rm}" ��7( �<J �̂R=m]� 
�<F=R@	� ���x	� )�T��	� T-6 5�qfR� �R<b���	� )�T�R�	�600 �R=9 .��RH

 Bc	� �
 �V�!Q� �YJ�� 5� r�=9,� �I�� M AA" �H�wT- i3�C®�m	� .~}'
328 )�"��RZ )�� �R�<� 5� r�=9,� �I�� 5� �=9q�*R]	�����RQ� �
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�xY	�- ,)�"��c	� �[� ;��	 5]� ;Yw ��� A�� r�=9,� ��( .)�T�RH l�<H ;3
 e<F_A	�y�c	� 5R� �RGF� r*R�%��R	� y�Rc	� �<GRKA	� �R�³ �RGF�- .

*R1 r*R� 5� �F'�<H ;3 ��w ���}�	� ~<C�`	�- �����	� )�T�F� ��( ��RF� O
�G�	� T� A�� 5�g�xY	� ,%RA	�- �R��}�	� �R����	� ;RFw fR� �GAR@3 ,�R<Y�3 

�R��}�	� �R����	� rW]AR'�- �RYG�� ��C�² -( .#R	� fR� �-*R� ,�̂R!�( ;R3 
�R��xY	� )�6�R=�� �RGV i<��R�� ���?A'���R�0 �A	�- �<	� �AR'I� ��T�R�	�-

��6
	� .BRc	� [R<�*3 ��	 )WY]	� ��=� #w ��AK� l�<H ;3 WC®�Rm	� ,
���R}V� fR� ��YRcJ 5�[R	� r�R=9,� B<�c3 ;3-gT�R<�� �T�RH�1��-6

 5� ;©( f� �'�A��%=<�� 6 5� �n�	� ªx" �����	���C[	� )�7T.
£A��G_�� 6��w( BYA��q;F_b�AVq��F��%A	� g�Rh�3 fR�%��R	� 

y�c	� ,�<GKA	� ��³ ,���}�	� �����	�-���F� O*1 5� �=	���,)�6�=��-
K	� �T�F��- ���xY	�R��6� .q6�R�A�� T��R}VI� �<YP ,�RH�wT- i3�RC aR�-(

�1999 ��<F=RR@	� �RR��xY	� �T�RR�	� �(�s�RR��}�	� �RR����	� )�RR7T6 µ�RRG ,
��6
	� �T�F��- ���xY	� )�6�=��- �5�� A	� 5� I�6 �T�H )
wqfR� �T��	�

 )WY]	� ��=� #w�33�%,r��6
 ;3 ����� 5]	-%��	� y�Rc	� ,l�R<��-
 �Y���	� ��C�[	��<3�c	� ��R���� �RG��� )WRY]	� T��R]3�,0RK=A	� �[R� �RH 

�
3.2%,^I�6 �� #	� M�- .
�I�� ��H WC��mJ� 	� ����� �H�h��� �xY	� )�0xA� 0123 &�K}" �!�(

 ¦�_�	� l�<H ;3q;F=	� �xY" �����	�%b���	� .�R��xY	� �T�R�	� 012R3 ��RC ��w
 0m]" ��H( �<F=@	�q�	�Q� �[� .6�� A'� M�%be7 e<F_A	� i<����y�Rc	� 

��[	� l�<�� �F<w W"�<n=Y	� �Y���	� ��C�,)
w ��w11.2%f]	� 5�� A	� 5� :
�I�� >Yk )�0xA�� �C 5� �C,� ;��K�� ��-��mJ� 	� �R� �
y2R� :"...
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�R<be7 �Y�ARK� �V�R!Q� r�R=9( ��	 �<F=@	� ���xY	� )�T�F��")�T�RH 5R�
 e<F_A	�y�c	� ,��*]w #	� M�-gT-Ä q�G�	�" � �A	�%b���	� �] ��".

�I�� [�(��mJ�R 	� 0RK=3 �R� �R<	6 �R©( fR� )�RV�< 	�"T�Rc�	�
 e<F_A	� )�T��	 � J�c� ����� ���}�	�y�c	� "�( �-�C�-"0R@3 �R�_b�AV

 ;n�� �( �
%=<�� >b��V ;��	 �����	�q�[R� �( aR��3- �<F=R@	� �xY	�
 ;FRK3 >b���	�q�R<b���	� ;�*]R@� .aR��3 �[R� �C[R	� �=	�R' �R'�T�	� 

¦�_�	� i<H ��� ���" ;FK3 ����C �<F=@	� ���xY	� �T��	� �(q�RxY" ����R�	�
;F=	� .#	� M�- ,RK�	� 5R� �RV�?A	 )�RV�< 	� �[� ���?A'� ��
R�%Rb���	� 

��c:� �7- f� �bW�	� ,��V¬wq#w f� �T��	� i<���� �
 �n�	� �
 �7�J
)WY]	� ��=� ,;F=	� )�7T6 i<	-%b���	�.
;1 5�- ,�_<A�	� �¬w%A	� R
=3 �<F=R@	� �R��xY	� )�T�RF�� �( �R�6�=�

 5��R A	� 5� I�6 ��]	- �0xZ �T���� �<be7�3.2�%qfR� ��R�A	� )�T�RF�
½Q� ��K	 R �<�( )�� �GY]	� ,012A	� �¬w �̂6�R² i<	 ���}�	� �����Y	 6�}�� 

q�H�wT- i3�C �'�T6�1999 .� -6T�R3�7 �b�RAV MR� ¶-�=	� 
=� �H �[�-
 �H�wT-�1996.�

eR<F_A	� £R" S�R 3TI� �R'�T�" �RH�wT- -6T�R3�7 ��RH ��wg�R}�	� ,
eR<F_A	�y�Rc	� ,)WRY]	� fR� ��R�A	�- )WRY]	� ��=R� #Rw )�T�RF�- ,

�	� e<F� �( �-�7-- �R@w �R��}�	� ~R<C�`	�- ����qfR� ���A	�R" �R �A	�
�R<be7 £Y���	� 5�[� re� ��" )WY]	� ��=� #w- )WY]	� .;R1 5R�- ,�R�w

 R ���xY	� ~<C�`	�- �����	� �K<	- R �<F=@	� ���xY	� )�T��	� �( ��,� ��]�
%� %A	� ;FK3q��_V{� -( �<c}A	�%b���	�.
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�̂!�( 5K¡ �<F=@	� �xY	� )�T�F� ���3 ��C ��
 W� Mb�T ��A�A'� �[�- 
�����	� 5� ,>b���	� �V�C ��
 ��-q2R �A3 �<Y]@	� ���}�	� ~<C�`	�- �����	�

 >b���	� f� ��� -(q)WY]	� ��=� #w .#	[R	 ,ªH�R�A� R ��R�6
 z�R�� 
�C[R	� �=	�' �n�	� �F7- M�%RA	�- �( �R��6�� T�Rc�	�q�R��}�	� �R����	� 

T�c�Y	 �_<AV ��qe<F_A	�y�c	� �R��}�	� )���R� 	�- ~<C�`	� �( �6�=� R
eR<F_A	� )�"��RZ 5R� ��ARK� �]@" &�h!3- ��2A3y�Rc	� ,�[R� �(-

 ��=	�" �1�3 ���}�	� )*]@��q&�RKAC� �R<b���	� �Rw���� )�T�RF� ,�]R@"
GY	 R r�3 ��]	 R 5� ��AK� )*]@�<3�c	� .���RG�	� �[R° �R�<H�	� �R�< h	�

g[	� &��h�I� �[� 
=�g�}�	� +�`RwI� �� �}��- i<	g[R	� �6�R=� 
)���23 z��� �(q�R����	� �RC f� X h�� ���}�	� �����	� �GV ,�[R� �R�-

 R r�=9,� �I�� ����q£�6�R�	� ;Fb��Rn�" ��R�}Y� ��R' R ���F�	� ,g2R"- 
���}�	� >b���	� 0K=3 5]G� ����9q
�	�%b���	� �RbW�	�q�R��nV ��WRV

 [�,� M� R �G<YK	� �xY	 ���}�	� ~<C�`	�qT�n��� T� A�I�g�n�	� g�xY	� ?
&��hRR�*	 �RR��xY	� )�0RRK=A	� �[RR�g�RR}�	� �RRF<w Ð�RR��	� ;RR3q�RR	�J

 &��h�I�g�RxY	� %��R�	� Specific Language Impairment �SLI�.
q���}�	� >b���	� 0K=A	 �	-�²qR
�	�%Rb���	� ,�[R� �RVT��� �R<=�� 5R�

 >b���	� #YA" >b���	�%A	� &��h�I� �-� r�=9,� ��	 6�7- �°g�RxY	� 
%���	� ,R M�hc� �]@" �	- R ��C`@3 £A��*A�� �( �<Jq+���( ª�"

 &��h�I�g�xY	� .=( o"p cq�M r�N s?!G k!B]t4:
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�4���u 1���B� v��" ��4�Y["� EF�+["� :�6�"���F��+"� �Fk["����M��+�
 K��Xq$��0�;�"� ���["�l

)�'�T�	�%A	� £�� T�cH ;��	 5�[	� r�=9,� f� ���7(q�RG�	�
g�xY	� ��xY	� ���n� -( )W'�,0RN ��C[	� 5� ;N�	� f�%Rn=Y	� %R�< h	� 

-(g6��	� ,�̂!�( a��3 e_�	� M� z`@� �]@" O�P )�"��c	� �(g�xY	� 
���	�g[	� r�=9,� �I�� ��	 �Fn� .;RF=C �RFn3 I �R<b���	� )*]@�� �[�
%b��H R &�h!�g[	�- T�c�Y	 �<'�'(- �<�h�� �_<AV -� �g�xY	� geC��� 

��w- R,�!�( �F�]	-g�h�3 ]	� ��=R� #=	 ��12A� �<K<bT )�T�F� f�)WRY ,

�	�" �VT���%b���	� bW�	�%.

�H�wT- �1T2C�� lT6�200 ��RxY	� fR� �T�R�	�- ����R�	� £R" �H*�	�
r�=9,� ��	 �H�h��� .�I�R� �R7- ��w�R	��	�¤;RY��� �R�<�	� BRcV �( �- 

-� r�=9,� 5�g&��h�I�g�xY	� %���	� �£R"6−9�RG�	� 5R� )���R'
��e	�%���Y_' �HT�<�� ���}V�g�R'�A�� �R7T6 �-6 �RJ�- 5� �mC( �T�H 

q�GY]	� f� ���A	� �GF��T�F7 )�c" �c�	� )���w ����Hg�>RY� WC
�_<A�	� i=V �
 i3�C.

5� &��� ��50%&��hR�I� �-� r�R=9,� 5R�g�RxY	� (�R" 5�[R	�
 ��V�C ����� ;FA�"�A�q�'6�K	� 5' ,�̂!�( ;��	 ��C �"��Zq������	��R�w
T�<�� ���}V� ��Y_'g�T�H"1"WF<w ~Y9 £A��F� f� �'�A�� �7T6 �-6

�RF7 )�Rc" �R=�e�� )WRY]	� ����RH r�=9,� 5�g�,�(-20%�I�R� 5R�
T�<�� ���}V� ��Y_' r�=9,�gz��� �( -� � �[	 �'�A�� �P ��A7T6 �T�H

 ����3q+���,�%A	� R�I� --� r�=9,� ���Fn� &��hg�RxY	� %��R�	� ,
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�	� --�-%b���	� bW�	�%,�K=V ¦�h� r��' z���- :;<��R=�� �[� ��%RA	� 
�<]<�<YC
 ��e<<  ;3�Yc=�� q?��<�Q� 
K��Xq$�0�;�"� ���["� 6�"���F��+"� Fk["��:��RA��*A� �R� �R� 

� �(���J�- ���*A� 
�̂ Y9 r��K	� �[� f� �"�7¾	 ,�R} 	� 5� �"Iq£Y���RA� £	�Rs :

�FYh�3- �����	� �GV ,�RH�h��� �RxY	� >b��V >b�c�-q£A��RG_�� *RC .
�mGA� ��� ���� z���q�����	� �VT������]G�� �%A	� &��hR�I� �P M�3

qg(WF�RR� eRR_� .r*RR9 M"�RRA�&�RR'0" &)1973�,r*RR9�1980�,
�H�wT- ºA<V���-�1996�,R9- �RH�wT- r*�1996 ,1997 ���R]=	�%RA	� 

e_� 5� 2@�3 �<b���	�- ���xY	� )�"��c	� �( ��6�=�¥<bT qe<F_A	�%��e	� .
e_�	� �[�qe<F_A	�%��e	� �<�GRK	� �RxY	� ���Rn� eR<F� M� +T��A�%RA	� 

�̂��³ 0xA3 ,%A	�- �1�3q�xY	� ���n� ;Y�3 ,��T-�"- ,�1�3q�xY	� ;Y�3.
��<�" �xY	� z�T6
 e_� >b�c� �'�T6 5� �� �-���K�- r*9 MG� ,

 e_�	� 5� �[� ;��nV �F7- ����g[	� �R��xY	�- �<b���	� )*]@�� �P M��
 �*�	� )�'�T6 5�¥=�	� O�}A	� ���?A'�"��*]	� �r���� .��}�-( ��w

F=	� )�T�H- �<C�T6{� )�T�F�� �( ;g�xY	� 	� �[� ��" 5K}A3~�T�A .
�H�wT- &�@<" �(T WC R �H�wT- r*9 �( I
�1999 ��̂���P �-e<G� Â R

RK�	� £"R�%Rb���	� RbW�	�%&��hR�I�-g�RxY	� %��R�	� ,^I�R" R WR©( I
 
#	[" ��<�	� 5� �2@��- £¹�@A� W©( f� �<b���	�- ���xY	� )*]@�� ����� R
�J�- e_� 5��e<F_A	� e_�%��e	�.�
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q��<�Q� ,�I�� ��?AK� Â��mJ�R 	� %}YhRc� "R
�	�%Rb���	�",
"&��h�I�-g�xY	� %���	�",;R©( fR� r�R=9,� �I�R� ��=RZ- ;F�]	- 

&��h�I� �-� 5�q�xY	� ;Y�3Language−hearing impaired.
RbWV �RcA� z��� �( ��}�-( WC %��R] �� �R��xY	� )�"��hR�I� £R"

 �<b���	� )�"��h�I�-%A	� �R<7�	�V�=	� �
 ��AK3 ,�RG�	� �R��� �(-%R��e	� 
��g[	� �]@" R e<G�¥<bT &��h�I� Rg�RxY	� RbW�	�%&��hR�I� 5R�

%b���	�.
�<RR��=	� �[RR� �RR�� 3� ��
 ,RR
�	� �( +`RR=V ��RR' �RR�V¬w%RRb���	� 

&��hRR�I�-g�RRxY	� %��RR�	� &��hRR�I� ��RRJ �RR�e<  .�C[RR	�" ���RR�� 

�	� �-� r�=9,� ��	 ���xY	� )*]@�� �(%b���	� .#RY3 5R� ��RJ �RH(

 &��hR�I� �-� r�R=9,� ��R	 )*]@��g�RxY	� %��R�	� .�R���� �[R¹- 

�	� �¬w%b���	� �]�"B<=� -( B<=9"&��hR�I� r�]�( 5�g�RxY	� 

%���	� .��RJ�	� �T�R� �0RmC- �6�RJ �R��x	 )*]@� ;��	 r�=9,� ª�"
 �RR<b���	� �RR<G<Y�A	��&��hRR�I� --� r�RR=9,�g�RRxY	� %��RR�	��,�[RR� W�RR<"

 )�"��RRc	�q��RR�� r�RR=9( ��RR	 R �<F=RR@	� �RRxY	� ��RR]3 R 5"�RR=<=�",
>b�R��	� 5R� R �b�' �]@" R ��V��� r�=9,� �I�� �( I
q�R<b���	� �Rw����

��̂<b��H �-
��� r�=9,� .� 
�H�wT- ���6 X=A�-�2003 �[R	� ��A�AR'I� MR�gRK�	� �( ��6�R�R�

%b���	� �]�"B<=� -( B<=9"�RxY	� &��hR�I� r�]R�( 5�g��R�	�%.
�FH�wT- ��<	-��' �( I
�2000 ��RxY	� &��h�I� f� ���`��g��R�	�%

b���	� 
�	�-%�RJ�- &��hR�� �RP ��R��� ���Fn� .�I�R� +`Rw� �R�w
��mJ� 	� *]@�� �( )q�<b���	� �w����%A	�- 	�N �̂r�R=9,� ��R	 ½J*3 ��
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-�g�xY	� &��h�I� g���	�%q R BRYA¼ RA	� )*]R@�� 5R� R BR<]	�%
-� r�=9,� ��	 ½J*3gb���	� 
�	�%bW�	�%.q >b���	� e<F_A	�y�Rc	� 

M�3q�=@	� #w )*]@� 5� ~Y�	�-� r�=9,� ��	 �gb���	� 
�	�%W�<" ,
 �RRFH�wT- ��<	-��RR' ��RR3�2000 �q T�RRc�	� �( �<F=RR@	� �RR��xY	� �T�RR�	� 

q�xY	� &��h�I�g���	�%�RxY	� ¶�<RK	� ���?AR'� r�=9,� ¶���g�R��
&�A]�� >�	� ;Fw 5� r�=9,� �I�� M�G�- >�	� ��=� #=" ;F��<H .

[	� �<	�	�g�'�T6 5� �Z*?A'� ;3 +�`wI� �[� ���� �F<w ;3 �<	�9
-� r�=9¨	 �<b���	� )�T�F�� l�<H g�RxY	� &��h�I�g��R�"( ��V�RC ���R��

@� �KÔ- �<VW1R�̂��� �.�( £ 343%�̂R��x	 £"�hR!�� r�R=9,� 5R� ;��R	
 &��h��q�GY]	� f� ���A	�q@� �K��:� 5'Ri]� f� ��8%q5R'

�R���m	� .RA	� �RnJ*��%>H�RR�A3 )WRY]	� fR� ��R�A	� )�T�RF� �( �R�6�=� 
*]@� �( �
 0@3 �G�	� M�-� r�=9,� ��	 �����	� )g&��hR�I� >H��3

�xY	�g���	�%b���	� 
�	�-%�̂����7 �=YA�.
�̂<b��H �-
��� r�=9,� �7��� �RmGA3 )*]@�q��=R� #Rw B�R�

 )WY]	�q�����	� ;<Y�3 ����" ,B�!	� W�<"q��R	 �R���	� �R��xY	� )�T��	�
-� r�=9,�g�xY	� &��h�I�g���	�%��=� #=	 ��]	� �G�	� M� +T��A�

)WY]	� .�H�wT- i3�C X=A��1999 ���]=	� M�%RA	� �RxY	� �RGV �( �R��6��
)WY]	� ��=� #=" � 3�� �<F=@	� .�0mC ���x	 )�6�=� ;��	 5�[	� r�=9,�w

 �]R@" )WRY]	� fR� ���A	�- z�T6
 ��GY�A� ����A� ���}V ����H ;��	 -(
� r�=9,� 5� µ³(RF�- �H( ���x	 )�6�=� ;��	 5�[	 ,B�R�( �R��}V )�T�

#	� f� �-*� >��	� 5� ª���A	� 5� �=h	� M�  ���xY	� )�"��h�I� �¬w ,
 e_�	� -(y�c	� ���?AR'�" �RF<w B�R!	�- )WY]	� f� ���A	� )�T�F� -(
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�<H�<K	� )�0K<AY	 ���xY	� ;FAw��� .&��hR�I� ��R?" �-�� 5�[	� r�=9,�
�xY	�g�<b���	� )*]@GY	 ���� �mC( ;©( £ 3 6�Q� .

)�T�RF�� £R" �R	6� A�� �RH*�	� XR��9 5R� ��0K=3 5]G� �H*� �[�-
�<b���	� �w���� )�T�F�- ���xY	� .�V�C ��
 W<w �mGA�- �K=V ¦�h� r��' z��� 

-� r�=9,� ��	 �<b���	� )*]@��gb���	� 
�	�%�̂!�( �12A3 IRR �� �J �

A	� )*]@��"%�©�F7���q�H�h��� �xY	� .r�R=9,� �( 5R� �R H 5R� ��1�P

K�	� �-�Rb���	� �%q )*]R@� ;��R	 �R��xY	� )�6�R=�� ��R�"��R<G_����
q- ���}�	� �����	� .)*]@�� �[� &� '( 5� �n�	� ªx" T�cAV �( 5]G� ,

-� r�=9,� �(gK�	�R�%b���	� RF�� 5R� �6�=AR'*	 �RH( ��Rw ;��R	 )�T�
�����	� ;FGY�3 ��� ���xY	� .

-� r�RR=9,� £RR" ���RR �� �RRVT����gRRK�	�RRRb���	� �%-� r�RR=9,�-g
�xY	� &��h�I�g��R�	�%RbW�	� ;F� RAA" XRY�A� W<Rw%Rb���	�%�RV6-e3 �RH

 T�K=A'I� >k W<w )���Y��g[	� YK	� ���GV( ��C ��
 �� �6�=�Rb���	� z� %
�RR<=<]	� �RR<J��	� 5RR� BRRYA� r�RR=9,� 5RR� £A��RRG_�� £3�RR� ��RR	 .�[RR�

 R -�R � W<w z��� �( R �±� �AJ R �}�-( O�`Y	 ��7���� �[�- +���A'I�
K�	� £" �H*�RRb���	� �%RbW�	�%�RxY	� &��hR�I�-g��R�	�%:r�R=9,�w
 ̂�<b��H �-
��� �̂ 	�N )*]@� ��F7��� ��q� �xY	� ;Fb��Rn�" �RVT��� �<F=@	

£�6��	�-� r�=9,�- ,g�RxY	� &��hR�I�g��R�	�%0R C �Rh: £R����
 )*]@� �F7���q&��hR�� ;��R	 i<	 5�[	� r�=9,� i]� f� �����	�

q�xY	�.
ª�" ����£mJ�R 	� )*]R@�� �(q2R@�3 �R"�A]��- �<F=R@	� �RxY	� 

�J�- �Z( 5� �(- ,�xY	� &��h�I�g���	�%K�	�-RRb���	� �%q�R9 �R�� 
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�R��xY	� )*]R@GY	 �cA��-� r�R=9,� �( �
 �T�R�{� MR� , g&��hR�I�
�xY	�g���	�%�̂�123 �mC( 6�J �]@"- �R�< 9 �( �-�R�� ��mJ�R" ���� W�<" ,

�=YA� £A��G_�� ��	 �<b���	� )*]@��.�Rn�	� )�RF7�	 �RGA}�� 0K=A	�
����	� �w���� )*]@� £" �H*�	� 5� �KC� �RmGA� �R��xY	� )*]R@��- �<b�� 
q{� *C iV�� ���£"��h�.

&�@<"- �1T� z�� �����2001 �>b��V 5� O�`Y	 �����A'� e<F_A	�
�GK	�%-� 6��Rw,� ��R	g�RxY	� &��hR�I�g��R�	�%RK�	�-R�%Rb���	� 

6��Rw,� 5R� �R<��w )�R��Gs z��� ��]3 �H �V( ��6�� ��A�A'� �
 �*Z�A�-
q �=<�� )�T�F� �-�Fn� 5�[	� e<F_A	�%�GK	� ���x	 )*]@� ;��	 �(-

 )*]@�-q�̂�� ��1�P �<b���	� �w���� �R	6� A� �H*� )�� )*]@�� �[�- ,
 �RR���h	� i=�R"%RA	� �RH�wT- r*RR9 �F=RRZ-�1996 ,1997 .�#RR	� MRR�-,

-� r�R=9,� ��R	 �R<b���	� �Rw���� )�T�RF� �GV �¬w g�RxY	� &��hR�I� g
���	�%-6 ,eR_� �qeR<F_A	�%R��e	� RK<b�	�R%R�< 9 #YRK� MR A3 �RH ,%

�H��3 �H -(�=<�!	� ����	� ���xY	� )�T�F��.
K��� 6��w,� 5G� �<��=	� ���G_�� 5� ��]=	� �[�R�̂R<b��H 5�� -�-g

�xY	� &��h�I�g���	�%�<b��H- ���x	 )*]@� 5� ��V��� 5�[	� � J�c�
 e<F_A	� e_� ~ K"%��e	��� MR� ~'��A3 , �RnJ*%RA	� r�R=9,� �( �R�6�=�

-�g&��h�I��xY	�g��R�	�%R�̂R��G� ��R?" T-�R�� �Rh: ��R���� R
K�	�R�%b���	� £�6�R�	� r�R=9,� 5R� �RmC(	 ,,� �RC i<R	 5R]-� r�R=9g

�xY	� &��h�I�g���	�%�̂<b��H 5�
��� 5� .
#	[	;R©( fR� �F=RZ- 5R]G� r�R=9,� 5R� ���Gs z��� ��]� �H , 

�̂<b��H 5�
��� 5� �xY	� &��h�I� �-�-g����	%�&��h��q�xY	� ;Y�3
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�̂�w- �<V-���- r*h	��̂!�( z��� 5]	 , K�	� ��
 ��w �-�Fn� r�=9(Rb���	� �%
�xY	� &��h�I� -(g���	�%�<b���	� �w���� )�T�F� �GV ¶��� 5�[	� #8	-( ,

RR��xY	� )*]RR@�� r*RR� 5RR� ;��RR	 ���6�RRQ� .�q0RR�,� ��T��<RRK	� ,
¬w �J�- e_� 5� 2@�3 I �<b���	�- ���xY	� )*]@�� ��f�r�m�� �< ' eR_�

���Q� z�T6
�£=YA� £�e<V�]<� +���( �F�]	- , .&�@<"- �1T� z�� Mw���
�2001 �*̂��R]3 �RmC( �R!w( BZ- 5� ��R	 �R��xY	�- �R<b���	� )�T�R�Y	

��	 5�[	� r�=9,� &��h�� ;q�RH,� f� �J�- r�s ��RC ��
 �R� �R��}A	 ,
	�q e_� ��e	� e<F_A	�%� )�"��h�I�" ��=	�" � 3���<b���	�- ���xY	.

)�T�RF�� �RGV £R" �H*�Y	 XG�( ;Fw �
 R ��<�J R �6�3 �<Z�3 �[�-
	�q >b���	� �Z,- �<b���	�- ���xY W��T�F� .� �-*� ;<GRcA	� �¬w ,#	� f

U�h	� [	�g
 �����	� � H �� 5' 5� r�=9,� M A3 �	*� 5� ;A��-�H,� f�−
h'�	� �YJ����5]  ,£mJ� 	� T6 5��RGA}�� ªH�R�A	� 5R� BR@]	�- �'� 

q5�e	� �� �����	� �GV .�� �[� -� 3 ̂�T�c� )���Y� �̂�<7 RA	� )�R��Y�GY	%
�R<b���	� �Rw����- �xY	� £" ������ )*��=A	�" XY�A3 .^I�R" fR� eR<C`	� 5R�

 ̂�RR����� �¹�RR@A�� )�RRV�< 	� RRK�Y	R�RRb���	�%�RRxY	� &��hRR�I�-g��RR�	�%,
���Rx� �RA�3 £A��*A�� *]	 �<1�T�	� )II�	� -( )��*�	� 5� �} 	� �¬w �

[=�3q~	�x	�qU�Q� �H�	� *A�� *RC �( �<J �RZ( WR° �( �RA 1( £RA��
1�T-%.

+�`wI� f� ���"g[	� K�	� �( ��6��R�%b���	� ��h�I�-&	��RxYg
���	�%&��h�I� µ�V i=V �*mG�<� iR=V �R� �( 6�R=	� MH�A� ��w , )�R�

 �C`@��q£A��*A�� *CWR� 0R}�� r��KY	 �h<K" �"�7
 ���� �H �[�- , ��

�I� �V�C#	� O�¡ B<C- ,�h 3�� �<b���	�- ���xY	� )�"��h .,#R	� MR�-
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R �<�<�� O�} 	� �¬w qR Ä�Q� �H�	� R�3 �( 5R� ��<�"��h<RK" )�R"�7
 �
&� '( ���	 .^I-( 5� ���� �[�- o���	� ����xA� £A	�Q� *C , 6��Rw,� T�<A��

;Fb��AV�- .�̂<V�1 �RxY	�- �����	� )�"��h�I �=YA� )�]² ��?AK3 )�'�T�	� ,
 �=YA?�� �<�<�� eC���� �( �7T�	%A	�- �7�3q�RFAVT��� ~�Rc� )�'�T�	� .

�3 ÂO�} 	 ��R �±� �AJ R �<�<�� *̂<	6 �6�R}�� )��<�� �( f� -(%RA	� ;R3
 �F<Y� ���A	�qb���	� 
�	�%���'��-�]" �h 3���2,6,15,18�����A3

�<�� M� )�%A	� �xY	� &��h�I� �
 0@3g���	�%���R'���]" �h 3���6,
9,13�T[}" ��0K=3 ~� �b�A�	� �[� �( I
 ,.

�Wא	���Wא;�Xpא��א	W]�bJ	�f�א�א;�Xpא�
H�h��� �xY	� )�T�F� 5� )�'�T�	�q �K�	�RRb���	� �%RA	�- �RbW�	�%

�̂�"�' ����@H�V B�� 5� 5Y�3�X<H6 �q�xY	� B<��A	� 5� ��<�� )I�sg:
-� r�=9¨	 �Y1�¯ )*]@� �[�-g��RxY	� &��h�Ig.r�Rm�� �< R' fR� ,

6 �7-g�V�7�1999 ��̂"��hR�� qRc	� �R<7�	�wT��� ��RAV
R�<w���R�=	�
Xw��A	�- ��=9,� ��	�RxY	� &��hR�I� �-� £���	�°� rg��R�	�%��RxY	

���,� )�xY	�- ��e<Y_V{� 6T�V�<	 M7�T ,1998 .� 
5RY�(q )*]RR@� 5RR� �RH�wT- f<RR	 �RR�6 ��RRw �WRR',� ;RRFwNouns 
q �"��Z- �� r��w,� 0K=3� r�R=9,� ��R	 r�RF_GY	 �<� -g&��hR�I�

g�xY	� %���	� �1996 ,1997 .� �R��}�	� )*]R@�� �RZ(�fR� R i<R	-
 )�T�RRF�� R r�RRm�� �< RR'�<3�RRc	��RR<3�§�	�- �<�<hVW<RRK	� R �RR<G_��� ,�

q� &��h�I��RxY	g��R�	�%MR'�- r�R7- Ð�R�V �R²��0RK=3 z�R�� , 
qO�`	� :xY	� &��h�I��g��R�	�%eR_�Modular &��hR�I� �R"���

g�xY	� %���	� e_�qe<F_A	� .�R	��	�¤RGY��� T�R<A�I� �-�R��� 5�[R	� ��
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e_�	� �
 �-�n�� r-,�g�}�	� �Y]@� 5� 2@�� �V( f���R<bWV ���RnV �R��6
 �G�� ���"- ���}�	� ~<C�`	�Syntax.

r�m�� �< ' f� ,i��T ~K��&�YK]�-�1996��YRK]�- ,�1998 �
�	� �����	� �
 5�e	� �G� f� ��6,�-� r�R=9,� ��R	 �_R���	� 0N ���}g

�xY	� &��h�I�g���	�%.T�R<A�I� T�Rc�� �<R��wgMRKA��extended 
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]<�<Y]	���7��G" �p�b�A�Y	 5� �m��Q� 5� ���H�	� -�*R� ����R�	� )*]R@�
,�p ��	- T� A�I ���� ;���3 M� , pr�=9 p><?@3 ­ 0]=A	� -�*R� �R=h	�

�b���	� 
L�	� �� .Lr-,� L�e�� LB pcu�+���AR'I� �[� 5� �RA	� u)* ���RA	�
M¸� u� �
 ��� -	�5� ���H� : +���� 0xc	� �=h	� ��	 �����	� u)�"��Z �h

�b���	� �@=	� ��?" T-��� .[R� 5R� L®�m	� L�e�� LºH�� L�1u���R=C +���AR'I� 
-�*�	� ����� 0123 hY	 �����	� )�"��Z �� p�=�"p� ���R3 )�'�Tp6".�;AR�

R�Y	 �"�_AR'I� ­ L��1�RL3 %RA	� �����	� �@H��� �̂!���*�R@H��� ;AR� WRC WRC , 
� c�	� ���cA	� u)�'�Tp6neuroimaging 5� )���Y�G" �V6-e3 %A	� uBR< uC

K�t�� ~<_A �<7*�	� )*��AY	 .
;b*�� i�T�A	� r*� 5� ̧�u( L5Rp]Ģ L� ,£R����� r�R=9I� ��R	 ua Rc3

	� ��?" T-��� �h:�b���	� �@= �H6 -�<b��H �H*9.,#R	� 5R� ª<R��	� f� 
L5p]Ģ L��<7*�	� )*��AY	−�FAw�mC 5� ;N�	� fY�−p�H6 5� u5 �K LP �̧u(�����	�

��	 �0 C �7T�" ,�����	� )�"��Z �-� pr�=9I�R!3 ­ ���=C �H( �©� I� X<<
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�RR<b���	� �RRH*h	� ­ ��RR_=	� .�RRG<�A	� �F�RR�� ~ RRK" p�RRxY	� �RRG�	 %�����RR	�
T-�G" p�xY	� p)� YhA� q )�0xA	�- ����" �AJ ,�H�	� �=h	� �YFn� �"�_AR'�

�����" ����3 ��"�A� 5� �"I , p�<7*�	� p)* ���AY	 ���H -��J p� ���A	� �W!	 
�m�I� �F�- p�<=<��	� �����	� �<G�3 �}V p�"�A]�� p�xY	� p)�T.

,�<���� �̂��� 5�v�	� r*� z��� �uV� uC����� pO�}" ��
 f� ) ue �CT 6
�b���	� e_�	� �u u�� u�L� p�<Y��w �mC( p¶�9�K L�	�R�b���	� �.�����R	 u��R uCL�RZ�=	�

 u�1( ;<<�uA	 p)* ���3 � ­ p���<��~<	�'� T�]pA"�- �<b���	� �T�F� R u'�Tp6 f� ���K3 �
p)* ���A	� �[° t�� �¹ ~<_AK� %A	� � p���h	�.�� �[R��, �̂R<be7 , L�R ���� p�Rw�� 

K���R, L���� A� L>b�c� ;��	 �̂<b��H 5�� ��ARK�� fR� >b�c:� �[� �GA�3-
��- u�=hY	 �bW�	� - �����	� )� YhA� ̂��7 �=YA� p�"�Yh�� p)�T�F�� ,;N�R	� f�

 ̂�<b��H 5�
��� �C �( 5� �Y]@� ;��	 I( �Y1WA� -�Rb���	� eR_�	� �R�.WRC
5K<7T�3 a�-( TorgesenB���3 �AJ , �<�� ÆT��	� 5�� A� -BYA�.

�̂<b��H 
��� �=h	� �[� �̧ u�)WRY]	� ��=R� #Rw fR� T6�H �̂R<n=	 �R �H�"
�FK	� 5� �� ?�H*h"- ��}w f� r� LcLQ� �-�R��� �eRx� -( �R� �̧R u� -u( ?

�R	 �R LC ­ p�6 ��R�A�� pT6�Rc�� 5̧R p� )���Y��� L�� ��P- , L~ �C�3- ,�<Y uP f� T6�H
���� 5K<7T�3 u½JI ?Torgesen g�R}A	� q �̧��' p�����	� �[� �� LC ��(

;<GcA	 p� ���3 p)�'�Tp6- ,0K=3 , p������ u�b�AV b����z� b��L�N�� g�� ���Z$��
 b�!"��"�:
1.��µ��V( �� u� ���A	� -( ���H�	� �7*�	� �mCI� L&��R�� L�GA� u� ?�<Y��w

 ur�=9,� � L7�A u¡ �� f� �w p��̧� =Z ��AK� q ���� p�	�£�� ���ARK�-
�����	� �<bW�	� ;FpAYJ�� 5� MH�A�� �#	� f� r�m�- :−,)�R<]<V�]<� 

p�GY]	� ����H����H -u( ,�H*h	�- , 	� ;F=	� -( �>u�	��b���.�
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2.��AK� ���� z��� ? L�<Y��w �mCI� �w�m]	� -( e<C`	� eR<C`	� 5� ����V
-( p�w�m]	�:�
 ���J� 0@� p� ���RA	� T��R]3��̂R<���-( £3�R� , O*R1

 p)��� µ� '{� ­ ��� ,µ� '{�p ­�-�
 ��±� 0@� p� KV ��� L� �� 5R�
 p~	�h	� �� ;Y����1:1 ���H ,�0xZ ���Gs ,l-T6.�

3.)���' 6�� ;C ? p����GY	 fmL�� � ���� �� ? p� ���A	� rW]̧A'{ �"�Yh�� 
4.~K]	� �6�7 ��� �� )�T�F��- �<� A�� �� u��̧ u"? u� ���A	� %FA� u� �̧u(
5.�� �� )�T�F�� u�	���� -u( u;�Y��� �¹ f}A� �( �x �� �A	� �"�Yh�� ?
6.���� �A	� p�=h	� >b�c� q L;��KL3p� ���RA	� p�R@w -u( p¦�R_V��RhV 

z��I� ��xY	� ,���e	��G L�	� ,� É�Q� ,�C`@�� �<���� �����	� --�?
7.L5p]Ģ L� g�"�3 ¶�<' �( qp)* ���A	� �[� X< h3 ?

� 9�?L��Y8'I�� �[� 5̧ p� ª�",@VR����	� iY_�� �O�R} Y	 � �R� ,
�6�C,� uO�RR} 	�, p��RRY̧ p�Y	 p�RR<�9�	� p�RR<G ��RR� q �̂�RR���3 1998 u�b�RRAV L>RR �?Y L�

�F���?A'� L5p]Ģ L� %A	� p�J�AL�� pO�} 	� ¸�u�pr�R=9,� ��R	 ����R�	� p)�"��RZ M.
f� L����A	� u� �Cu(�R<b���	� �w���� ���- p��] �� �	�=h	� p�x	 u�<�( l�R'2C ��R� L�

�<Y� ;LY�3 ��=@	� #w�3�c	� ���n��� .fR� ��R�AY	 �R< u=< uCXR< h3 O�R}"
­ �����	� R@ 	� �R<G�	�- p�R=h	� p�}Rc	 %�9�R	� �F��� ��H ,l-T�	� p���HR��� 

��� u�" �<"`	� ;KH- ���7̧{ p�<�9�	� �����	� p��� �<YP ����R�	� O�R} 	 ��R�" 
��� [�� 1990 q)I�s �R<b�_°� �����	� , p;R �Y��� ;<RY�3 ,;RF=	� ,�RH*h	� ,

 �<7�	��]3 )�0123-)� '�Q�.�<YP ;3 )�'�T p�	� 0����� ��*L3 �A	� �<_F���
��w O�} Y	 ��T�c	�.pr�R_�� q pO�R} 	� ;n� L� �( 5� ;N�	� f� ��*R3 ̧ uÂ

p)I�Q� ª�̧u" q- , p0����� �[� )�'�T p�	� �YH 5GR� ���R3 �( 5R]G� �RA	�
��� 	� �<Y}A	� )�'�T6 ,��w R� Â ����R�Y	 �R<���	� �R�_Y	���RH u�R<	6 �q
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�<b�_°� �����	� )I�s �%��	�phonologic �7�	�V�=	� -�����	� )�T�F�
� �_FA	�-.�

�7�	�V�=	� %��	� u�AV( ,6 �� L² �]@"phonologic ���R�n���- �� �� 
-�3�c	� ;<Y�A	� p�� ���	� f� � ���� )�0123 �R@=	� ��?" T-��� �h: £�����

 �b���	��,�R}Y	 �� L� ���3 5�[	� r-,� Bc	� ­ -u( p��-�	� �YJ�� q r�=9I�
���� p�	� 5� �V6I� -­ T�RcH ;��R	 %��R	� �7�R	�V�=	�-p�Rw��� -�RQ��

�7�	�V�=	� ��=@	� #w &�KACI�p�� ���	� �
 �w��{�" , �����	� )�"��Z �-� 
��� L� ���3 5�[	� #8	-( pq�C ;<Y�A	 Â 5]	- �����Y	 uA��� uG�Y� �����	� .� {|�Q}$

�@ &� 7�[T�"�~�[� &���B � I!����"� �3M ,���T��N� V� :(��� {�� e� :����3T 
I!����" e<�=>��:

1.(SWV( �J peR_�	� 5R� �R��H�	� u5 �GR!uA� ;<Y�A	� ���	���R	 �Rb �R=h	�
: +�����b���	� �@=	� ��?" T-��� �h.

2.�̂0xZ �=h	� ��C WYC��� �R�-�	� 5R�� BRc	�,r-��RV�C WRYC ,
�!w( �_<A�	�.

3.~<_ARRK� p�RRh?L�� p�RR=h	� p fRR� ;b�RR�	� i�T�RRA	� �
 �RR!w( �]RR@"
)�RR��G_�� � p0xRRc	� �2:1 -u(3:1���RR	� fRR� ~�T�RRA	� MRR� ,%
�7�	�V�=	� p�w��� M� �us u6- �-�Q� -a�|	� �3�c	� i�T�A	�.

4.��" �T�L�� L��GY��� �!w( u�pb�A uV ����¡.
5.T�]A�� i�T�A	� �4−5���( ¤µ� 'I� ­�u�< u	� ��w�mC(.
6.�T6 r*� 5��( £ 3 ��I( �Y��9 ��"�A�� �' ��Rn=AJ( r�R=9I� ;n��

~'�]��".
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7.R �_FA	�- ����H q p�=<�!	� p�_<A�	�" �̧h 3T
 p�=hY	 �<	�A	� >b�c:��.
­ B�!	� �< pGĶuA	� ��³- ,�=<�� �<n=	 �T�H ,I� ­ ��� B�� �� AV
z�YK	� -u(.�R	�Q� �̧Rh 3T
 �R!=?��� ��6�RcAH{� �R<�WA7{� ̂�R!�( 

� �_FA	� p ­ B<�� �<c}A".p&�'�Q� ����" -� u���K� �b�'.
I!���"� �� ��W"� �3["� :�̂7�� u�� uC ,�*�	� &�Z r�R=9I� T� C �-�

�����	� )�"��Z �®�m	� Bc	� 5� �
l6�K	�:�
1.�( 5� ;N�	� f� p�RGY]	� ��"�_AR'� ����R�	� )�"��Z �-� pr�=9I�- 

;<Y�AY	 p�1W��- pe �C���- p�� ��- pa���	�−�RGY]Y	 ��R<7 ����RH M�−
�<	��w �H( ��V�C ;©( I� -�=<�� �V�C ���}P �A	� ~'�]��.

2.�0xRRc	� )�RR��G_�� fRR� ;b�RR�	� ;<RRY�A	� ­ �̂�RR<7 �̂�6( �-6( �RR�w 
;<Y�A	� -( p�J�- �"��� �J�- p f� ;b��	�.

3.A3r�9( � ��� �̂e<C�3 �mC( �G� ~Yh.
4.�H�	� i=V ­ �V( I� �=<�� �H*h	�- Á �_FA	� )�T�F� �V�C O�RJ 

q p£KP �b���	� p;F=	�.
5.~'�]�� �[� �Y� p��"�A�� q pr�=9,� �mC( M�.
6.p~'�]�� �H��( %A	� >b�c:� ��<b���	 -�̧� �GR!u3 �R<8_FA	� B�R� 

uz�YK	�- �� AVI� f� ��h<K	� ­,­ >b�R�V �< pGRĶuA	� �R�³ ,�T�RH-
�=<�� �<n=	 .�R<�WA7I� �R	�}Y	 ��C -0�1u�R3 �R!=?��� ��6�RcAHI� 

­��u" �T�RL�� ��RGY��� ; �<b���	� p~'�]�� u�pb�RA uV ��R��J Â 5]	, u��R<7
;�6�F7 )�w�!3 £	� #8	-( �m� ��V�]� Mu�6�F7£mJ� 	� .;<Y�A	�

���?A'�" &�'�Q� p r� ��w ��C -6��L�� X�¡ Â ��J- �" ��=ACI� 5]	.
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&� : ( ��!3[�" ����XV� #���SV� ��e!�! X"� �*���+"� I��( b#$��� ����
 b�4���:

1.�)'�A��

א��(Aא���W%��RR	��RR� 	�"�y�RRc	� p)��RRJ�	�- p�RRH�h��� p�RRxY	
�*]Y	 p�<'�',� �)W<V�=	��.

2.V�'WA��א�WX"�h3 £" p)�H*p�	� �w��� �-�Q� −p)��Z,�%_FA	�-−
)�c	� ���K� ;a<c=	� �7�	�V�=	� ��=@	� #w f�.

3.,��2bא
�.y���!א�
z�)-;א�W�<	±�q�R7�Q� �-�R" R p| 	�" p)WRY]	� ����H 
��=� #=	 �6�3; p)�c	�" p)�c	� ��=@	� #w p�H*9 �
 p�<b*�{�.

4.Vא���
5 ���® �	[�- p�GY	�� p�T�� fR	�W�RH*h" r�RZא��e¼ �
�[R� 
p)���Y���.


א��5.�9�5RK6W0]=uA	� f� �T��	�qY��� �*?A'�- Ò>u�R	� 5R� u)���
���1( �����	� ,���]A	� - a<c=	� p�6 ���A�� p)�<YG�Y	 X<Yh	�.

�( 5� ;N�	� f� p��7���)�<"6,� -O�R} 	� %RA	� u�R�_Y	� �R¹ �R��H
 ���H �H �<���	��"�7
 ª�" f� , p�RGY]	� ����RH ;<RY�3 5R� p�Y8',� I
�RV( 

z��� 5]� Âu)�V�<" �<w�C �� uY �Z�3 �
)�7�A�A'I� �R p���9 �R!w( r�RJ p� ����	� 
, p�H*h	� ;<Y�uA	 ;Fw- ,)�6�=��-u( Ò>u�R	� ,£RGY��� ~�T�Ru3-���R� �[R��


u�7�Q� pO�} Y	 �<w��
 r�_�� �[� q.� O�� ,�
|}�)� �F��["��!"��� &�:
1.X�}A3 �H*h	� p�T ��R]A��- p�RF �7��� p�<n=Y	� �����	�" �!w( �]@" �RmC(

 p�A��c	� �����	� p�'T�¯ ¸ r*� 5� �� p�.
2.)�6�=�� ;<Y�3 ;A� �( ~�r*R� 5� ���xY	� ���R �� ¶�Rh	� -0RN

)��}YGC p&�'�Q� p����" ,��� ��.
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3.;RF=	� �R<G�3 ;A� , p)�6�R=�� � ��RH , p�R�<Yuh	� p�RGY]	� ����R�" -�R��Gs
f� p�=h	� � u� u�� uKL� p)�<_<3�`'{� T�FcVI�q>�	� -�<w L0 �]=LA	�.

�YRRZ�3 �RR<_F��� )�� )�RR'�T p�	� �=<�RR!	��
�� u~RR'�]� ̂�RR!�( u�RR ��
%��	� q�7�	�V�=	� .r� LZ L�Y	 p�< ��_A	� p)�'�T p�	� p�<��V £K}uA	 pew�Q� M�

7 p�mC( p�"�7( �
, �̂�e,��pAY8' O�} 	� �uYZ�- ���hA	 ��R�� BR<C 5� ��GF̧ uw
�<G�A" ur�=9,� �̂���� �̂���H ��b�h�{- 5� �mC( )���Y�� 	�RA	� �����%¶�R�3

p �<G�A	� �[�.k!B P�+MU4�F��["�� s�RZ�� �W4�%�,1�G"� �
�l
� �[� Le �C�L3�<pm} 	� p)�'�T p�	� f� p�	��� 	�u���=C L�T��L3 %A -�wp�*�	� �<	�

���H�	� �7( 5� �pr�R=9,� Mu� � uG u�	�"L�� p5��Rh?"��*R�	� ����R� �R<	��w-
 �=YA?���L�*�r�=9,� f� £=�c�� T� ]	� �����	� )�"��Z �-� 5� ;©( .�

;3���R7
 ���RcA	� )�R'�Tp6%R?�� %=<��R	�%RA	� �*R�	� ��?ARK3j R�	� 
-�RR� 	�gq�FARR@uH�u� LG" ��RR�V ��RR'- , p)�RR'�T p�	� �[RR� ªRR�" .)�RR'�T p�	�

�<C�YRRK	� p)�RR'�Tp6 MRR�neuroimaging ���RRcA	�% RRc�	� fRR� �V���RRK3
I� ;RRF=	 r�RRZ�	��< RRc�	� )�RR9� 3T−�RR<7�	�< 	� )�"�_ARR'*	 p�<C�YRRK	�

�*�Y	.- T�R]A"� ,�̂0�(�R<G�3 R'�Q�" ��RC�}�� rWR�( , p�<"�RKQ� p��W�R	�&�
�����	� &�KAC� �< u=< uC 5� ,�V�h�( ŴFw (XG� - �����	� &�KAC� p�<YG�	 ̂�!�( ��H

 p� ���A	� p�b�A�	 )�0K=3.
GY1Wא��!�א	�:��(

5AK<7T�3 �C�Torgesen +���A'� q5� pO�} Y	 A	� �<	��w p)* ���
 Mu�r�=9,� 5� p�h?L�� p�0xRc	� p)�R��G_�� MR�- l-T�	� p���H q ,z�R�� �(

 ������ ��s�V�" Ŵ<Y�3 ̂< u���n�� ^ u�� � �<̂ KV ��p)�T�F� q�=R@	� #w , p�R<G<V�=	� �
"��RR �� ;<RRY�A	�"-"¦�RR_�	� ,MRR<G_Y	".RR�w �RR 1 ��RRs�V�	� ��[WFA<	�RR� 
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M�r�=9,� : £����� �@=	� ��?" T-��� �h%Rb���	� -i<R	 MR�r�R=9,� 
�̂R<b��H £H�R���.��R7( �GV�R3 -�W ��R@3 Tunmer & Chapman �R'�T6

�9£��?AK� �<	 �6��A'I� u����9 �����	� Reading Recovery Method ,
��b�� �̧V� uC %A	� pl pT��u�� q�!w2C ���RAY	 ���RV�".��R�� ���RV�	� �[RFw

�H W<Y�3 6�w f� ;b−6�Rw �"��� ,�̂R<��� ,£R" ¦-�`R3 ��R�12�
20(µ� R'
r�=9¨	 �G�	� 5� £x	� 	�6- )���' ;R�´�6( ��� 5�[	�%Rb���	� � RKV 5R�

30 .%M� �A<	��w � 1 ���V�	� �[� �( 5� ;N�	� f�r�=9,� ����R�A� 5�[R	�
�"��c" q�����	� ,I
�RA<	��w XR1�3 Â O�R} 	� �(.-- �GV�R3 u�R7 �W ��R@3 

�(30%��RuY<JL( pr�=9,� 5� p���RV�	� �T�R� ;FA"�_AR'� ��R�	 .5 R<3 �R�w 
�I�� �(r�=9,� ;��	 �<7�	�V�w L>b��V,>b���	� �[� K=3R�−�̂<be7−�YH

;FA"�_A'� .T� A�� ;3 ����� � r�=9,�5�[	 ��R<7 �"�_AR'� �-�RF�� ���RAY	 p�
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%_FAY	 ��H g[	� ,�����	�-�^ uW�n�R� Ŵ<RY�3 <V�R=	� %��R	� q��=R@	� #Rw- p%G 
M� p�<G<V�=	� ���� 	� [�� u �F �7�L�� �H*h	� p�'T�¯.L�=<�R!	� L�R��G_�� �R��J

�]RR@" BRR<=9 �]�q L�RR ���� L~RR' ,�RRH*h	�- �RRH�	���RRKP̧ �RR<J RRH*h	� p�
�
 �<V�m	� � K�	� 5̧ p�£KG:� �̂ ���3 "��60p���'��w ������ 5̧ p�.

�'�A� -( r�A�� �]@" ��=�!	� �� ���	� ;<K�3 ;3 ,£A��Gs �
 �R<J
���Y3 u�=YA?�� )�`w p������ 5�.��J�- L���Gs ��Y350, p�R����� 5̧ p� L���'

)���RRRK	�- -Y3 ��RRR�,��RRR� 100 �RRR����� 5RRR� ���RRR'.;N�RRR	� fRRR� 
f� Ò>u�	� ����H p�H*9- p�H�	� q p~'�]�� �( 5�T� A�� ���R� %n=Y	� �����	�

Gray uC ,�m	�m	� �� h	� ,��	 � ���� �̧V� £A��G_�� �AYC u�`Rw �̧_AV( , ;<RY�A	� 
r�9,� p�RH�	� q p;n�( p~'�]���T�RH 5RKP19�R"���8�R�T�<�� �R7T6 �

�H*h	�- .L���G_�� %A	� GY	 �� ���3��� 5� pr�9,� p� ��p�H*h	� q �̧� �K uP p���
 ̧5 p�65�
79��T�<�� �7T6�14��T�<�� �7T6 ,���}V�gT�<�� =1�W�R<" ,



174 

���G_��%A	� |H( � ��� �̧� ���3 p������ 5̧ p�)�F�( �T�RH �̂�KP9)�R7T6
 �RR�T�<���68�
78.��̧RR<�u" �RRH*h	� �( aRR���	� 5RR� �RRAYC ��RR	 �Y]RR@� 

£A��G_��.
�]@	��8�a��L�u�pb�Au�	�%A	� �Z�A	� ;3�F<	
 p�'�T6 5̧ p����H�	�%RA	� 

pT�xZ f� ���7(r�=9,� u������ p�'�T6 �
 �w��{�"p 5��h?L��%A	� �R��7(
f� �����	� )�"��Z �-� pr�=9,� .����� pT�xZ r�=9,� p�'�T6 q 5� p�h?L��

�F�� �AV ���H�	� - �H6�H*9 M"��	� pBc	� p���© q �<�< 9,fR� L� �C� L� �¯ u�R<�(
��] �� ������- p���A	� .��=�!	� p�� ���	� �( 5� ;N�	� f� B<=9 �]@"�� KV 

£1*m	� �É��� �GV ��?" �-��, p������ ��" �̂�7 �I
��_w z��� �	���� �V� £"
*h	�- p�H�	� p�H .���Gs ���J�� ���	� ,��̂=�� �mC����R�	� � K�	� ��̂ R'�]�

 p�H*h	� q �̂=<�� �̧<�u" 5]	 p�H�	� q u� ���� .p�� ��R�Y	 p�R����� 5R� r�R9,� � ����
]� �F�� �AV p r�A�� �]@" ��=�!	��R	���� 5R]	 p�RmC( p~'� �RcH�V.�� ��R�	� 

�̂�7 ��=�!	���R<V�m	� � RK�	� �p� ���RA	� p�R'�T6 5̧R p�%RA	� (�R���7 5RK<7T�3 
-�´*RR�� �̂ RR'�]� ��RR��J¡ Â 5RR]	 p�RRH�	� q �̂RR!�( u�RR �����RR� ��g(u~RR'�]� 

p�H*h	� q.



175 

�]@	��8�u�H*h	� ��_w .p�RH*h	� ~'�]� �VT��� q���ARK� �RGY]	� 
��" �̂T�w �̂���� �=�m] L� �<7�	�V�w ��R	 �R��Gs p)r�R=9,� )�"��RZ �-� 

�����	� £��� A�� ,qp�R����� � H p�"��c	� ��� �7T6 .�Gs �RA�r�R=9,� �-�
q �����	� )�"��Z � K�	� pr�R9,� p�R����� p� ��� ��( ��}��L� ����	� �̧R_AV(

 u~'�]� p�RH*h	� �-6 p�RH�	� q u;n�(.R��G_�� g( ���R�,� 5R�r�R=9,� 
5� p�h?L�� ,5�[	� ���Y3 �̂ ue �C�� *̂ ���3 BRc	� r*R�
®�Rm	�aR��3 , T��GAR'�

-���" p~'�]���
M"��	� Bc	�,��6�� p�H*9 M� .L�R�*� L%R�w,� Ê�Ru:� L��mG L�
� KV £1*m	�.

�´*��- 5K<7T�3 ��7( £A��RGs p ��R�( p� ���R3 �R'�T6 �-� 5R�
 ���@	� B�!	���<V�m	� � K�	� �¦-�`3;�TW�( 5R�9−�
11�̂�R' ,�R<J

'� �I�� ��?A�	��	�¤;Y����-���RA	� 5R� £��RV�1��RKYKA	� ���RV�"
6-�����<Y	 � pG<V�=	� Lindamood ���67.5, p���'jR3 #R	�67.5���R'

;<Y�A	 p�RH*h	���T�R]A�� ����R�	� -)WRY]	� T��R]3�-;RF=	� ;<RY�3 ,-�2�
��w p�H�	� ���Gs ,%RA	� �R�Y3 �R�w ;<RY�A	�q� pG<V�R=	� �RKYKA	� u ��R�

6-�����<Y	 Lindamood,-;<RY�A	 �H�	� i=V ><c¼ ;3 p;RF=	� .�b�RA�	�
���<FGA	� %A	� 5� �FZ*?A'� ;3455� �=9U�§
 60u�R'�T�	� ��R©( �=9 

�Y1�¯ �3��V 5� B@]3qp~'�]� M� ,£A��G_�� �AY]	 p�H*h	�- �̂H�	� p� ����
���- p�H�	� q���3 X<�Pqp�H*h	�.�H*h	� ;<Y�3 X�¡ Â-�`R=	� r�R9 I

�<��e	� ̂�H*N
 u��_=Y	.
)�'�T p�	� %A	� ����7( - 5AK7T�3 p�R �] �� p� ���AY	 u�7�Q� ;̧��3 �´*��

�<G�A	 Yuh	� p�GY]	� ����H p��< .�, �̂�RnV �RV( 5ARK7T�3 ��� AC� p)WRY]	� &�RK
 M� LO�¸ u¡ �� p| 	� p)WY]Y	 pT ��]A�� p+ ���A	� � ��Rw , p�R�� h��RK L��R�̂R<b��H 5�� 



176 

,�-����̧ u� IU�A	�"- LM �KA u3�H*h	� ��_w .9,� #R8	-( ;R3 5�[R	� T�R ]	� pr�R=
 �̂T��	� �� KA]�- ;F7*�<7�	�V�=	� ��=@	� #w f� L~Rp u� p�R�<H�	� �����Y	 �

�̧u(��±� pr�=9,� 5̧ p� �mC( �-�����Rc 	� p�RGY]	� p��_w XY̧ ux	 p5�R�� u�.��R����	
 ���,�%A	� q L;��KL3B�!	�qR<	±� ����R�	� �RGY]Y	 �RH*h	�-�q����RH
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Wolf et al p�'�T�	 p���<FGA	� p�b�A�	� p� ���3 �RH p�R<	�9����RFb��7¬" MR u� fR�
r�=9,� �����	� )�"��Z �-�.



178 

�!H��3 O*1 M� L)* ���A	� u)�<_<3�`'
 ����GY	 p�=YA� .~�T�3 ;3
 M<§r�=9,� ���?A'�" �<7�	�V�=	� �������%��R	� - �7�R	�V�=	� ;<RY�A	�

��e��¤,�� �� �<w*	 -�H�wT�,-#	� M 3 -�" O*1)I�RC�3 p�R=YA��1�
��7`'I�%,U±� ,, p)�6�R=�� &�FR'
 -	��R�����R<b*�{�����R�( , BR	-

�FH�wT- "�<	«	 p�7�Q� �u u9� u?L�q�R<7�	�V�=	� ;n�R	� ,	�- �<wR|	�- �R��}�
 �<�<hVW<K	�-�<b*�{�-,-f� ~�T�A	� �<�( �[R� £R" p�}���	� p)�9� 3T{�
 �p��xY	� ;n�	�"hVW<RK	� p)WK	� f� p�<C2A	� M� �Y��@	� )* ���A	� ; �RxY	 p�<�<

�)�6�=�µ�7`'�- �u-5R� �R°e� ;��R�,� p�R��xY	� p� ���RA	� p)�R'�Tp6�2�
f� ~�T�A	� fR� ��R�A	� p�<_<3�`'
 p�RGY]	��;<RY�3 ��R�( u)�<_<3�`R'


 p)WY]	� �<Y}uA	�- ;�3�p)�<_<3�`'I� ;<Y�3%A	� f� ���K3 p��R� 	� qp�R��H
l-T6.
L(���7 f� �'�T�	�r�=9( BRc	�®�Rm	� �R	�m	�- .�I�R� �R�Y3 WRC

r�=9,� 70� fR� ���3 �KY7- , p�0xRc	� p)�R��G_�� �_<3�`R' )* ���RA	�
�<��<	�.���<FGA	� �b�A�	�%A	� �YZ�3�F<	
 �-� pr�R=9,� 5R� �RFH�wT- B	-

)�7T�	� p)�6�=�� p�!=?��� �̧=R@ uC �R��xY	� )�6�R=�� f� �( 5R� �R��Gs
�e�� ;<Y�A	�- �7�	�V�=	� %��	�%¤�� ���w��{�" �
��7`'I�%,U±�,

�R����	� -, p)�6�=�� &�F'
�R<b*�{� 5R �KuP �RH 5̧R p� �RmC( �R��Gs%��R	� 
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5KV�7 ,�Rm	�m	� �� h	� � .��R]w ��C[R	� �R�� p�R'�A�� ��R�� q.��AR'r�R=9( 
��RR AVI� >��RR" &�}RRc� �RRb�� S�RR@V ;��RR	 �( fRR� ��RR uc �? L� �RR<VWm	� 5̧R p�

-�*�	� r*� 5� ;F7*� ;3¥=�	� u�'�T�	� p�`w r*�.
�̧YGARR u�� u�RRVT���� �RR��Gs ¦-�`RR3 pr�RR=9( �RR<VW1 fRR� ;RR�TW�( 

5� 8�
14.2�̂�'��R'�A�� =10.3��R' �����R�	� )�R7T6- � RKV ¶�Rw
��C[	� � KV �'�A�- £KG:� 107 .£ 3 ><?@A	� r*� 5��(�=9 �J�-

�� AVI� >�V &��h�� ���	 ;F�� -p��-�	�" �7*� ;3 .�� LCR@� �ARK	�R�R=9 �
WC ��G<	� �<	� ����?AK� 5¯�(;R° �<GR'�	� �xY	�%R� �R�e<Y_VI� �RxY	� .

_<AV�� ���RAY	 ,����R�	� �RH6 �RxY" ��R LC ��R	r�R=9,� � RKV ¶�Rw ��"�RK	�
£1*m	�- .q�F�� , p� ���A	� � H ���cA	� p)�'�Tp6r�R=9,� RK���R�̂R<b��H 5�� 

�<w-�" p�<@�A	� e<GA�� �<?�� �v�Y	 ��	r�=9,� 5�
L��� �̂R<b��H.�RJ-��3
 �<@�A	� � KVqK<	� �<N�c	� X9����R�R<YH �<R@�3 5� ���
�<R@�3 I�R�(

 ��C ��w g��	� �<@�A	�q������� ��G<	� ��h���.
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�h"�R!	� ���G_�� ��	 L�<@�A	� � KV �V�C ��w ,#	� 5� ª<��	� f� 
� L0x uZq~V���5G�,� ���Hq~V��� �T����%N�c	� 
�,�,�©2" ��A� L� -

�C`@�q�7�	�V�=	� e<F_A	� .p�<@�A	� SWV( , p������ ��" ��	 �<?�� �v�Y	
�H 5�
����<b� #RY3 ��7 0 C �]@" �¹�@3SWRV,� ��R	6��Rw( �R��G_��

£�6��	� �h"�!	� .�RnJ�	 WRC �0Rm� �6�R��qRK<	� �<N�Rc	� �R=<=YA	�R��
���Y�	� ,p��T���� pX9���� q ���eA� �<@�3- �<V-�	� �R"`H� 5R� �R	I�	� .��RC

 Bc�	� p�<@�3 q r�A�� ��c�V z���g-�]	� 5RG�,� ���R��� homotopic .
p�<@�A	� SWV( ��	 �<?�� �v�Y	r�=9( £�6��	� �h"�!	� ���G_�� ¸ �0xLA3 ̧ uÂ.

�C[	�" ����� ,��( 5R� �̂R!�( ���RcA	� u�'�T6 �̧=@ uC6��Rw,� 5�R
���
�<b��H �=<=YA	� ��Yx u����Y�	� �<N�c	� *]@" �
<	� &�R��G_�� 5� 0m]" (

�h"�!	� ,5̧ p� ;N�	� f�, p������ 0@� �[�-�
�̧R uH ������ �b�-�	� ���Gs É�(
���=C )�� L�� L]u3 I,�� ̧3 ;1 5�- �H*h	� �Y]@GC .��R=	�L�� �RC� u;R_Q� ��( 

p�pb�Au�	� 0K=3 q pT[Q� �
 ���̧ u� p���<�Y	 0xc	�.#	� M�- ,p£K}A	�" %C�YK	� 
-7�	�<K=	�%,��J`H� L3 p�b�A�	� �[� É��
 L0@"M< h3";<Rn�3 %=<��R	� tR�� 

��" ue �C�� u� ���3.
5� X�}A	� ;3 -p�b�A�	� �[� T��]3 p�'�T6 q�<_F��� ���H �<	�9����7( 

�´*R��- e3����Shaywitz and colleagues .5R� 0R C �R��Gs r�R=9( 
��=77¦-�`3;�TW�( 5�6−9)���R' �����R�	� )�"��RZ �-� ��R�Y3 

5RR�86�
115 �6�RRw �]RR@" ,�̂RR<��� p���RR' ,r*RR� 5RR� ~�T�RRA	� ;RR3-
�<7�	�V�=	� �'T��� q.��Ah"�� ��A��Gs z��� ��C .pr�R=9,� ���Gs -�g

���Y3 5�[	� �����	� )�"��Z u)* ���3qp�'T��� -Ò��:� ;<Y�A	� -�R��Gs 
r�=9,� £�6��	� .r�=9,� ;<<�3 ;3 l�<H�R H -�R����� 5R� ��R� �R�" .£R 3 
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f� �<C�YK	� ~'�]�� �(T� A�� �����	� ���� �<F=@	� ,,�m	�m	� �� h	� �RuV� uC
p���G_��" �VT����" �	�6 )�"��Z �-� �h"�!	� u£�6�R�	� u�� ��R�	�- �����	� u�R�̧ u"

�̂�� � u������ .l�<��� �7T6 �̧� �K uP5̧ p�5.4�
7.0p���G_� ;������ ��YH
l�<��� �7T6 5̧ p�5.4�
4.9���G_GY	 �-� �h"�!	� f� �����	� )�"��Z
��h�	� �7T6.

��R]� �( r����� 0N 5� q p�RVT��� z�R�� �, �RJ�- ��R�£R�1� �R�w 
�����	�p )�"��Z �-� p�h"�!	� ���G_�� 5̧ p�£�1�- ��6��	� �����	� p���Gs 5̧ p�

H�-6�� �.��Rc�V z��� ��C q��6( 5̧R p� u�R����� �R��Gs7.0�
6.4�R7T6
��T�<�� .-#	� M� ,p�R����� ��R�1( u�R��G_�� p~R'�]� p012RA	� p;R_J &�RKJ 

-p~'�]GY	 �<� A�� �
 p�R����� u� ̧ uH 5̧ p���R� ��R� -�R�"�A�� �`Rw �R� BR@ uC
£3`=	� �AY]	 0123 5� �;_J p012A	� =0.52 -0.43,U��A	� f�.�p0123 ;_J

q���0.5�
0.79 ur�RA�� L�uA� L�.�C[R	�" ���R�� -�R'�A� �( �RnJ*�� 
;F=	�%b���	� l��L� WCT� A��" �����	� ���� �<F=@	� ,�H ,�m	�m	� �� h	� u5 �K uP

��"�A�� ��� q- p������ ���1( ,��AV� p�R'�A�� ���� �
 �R<w �R�" ;R1 ��R'�A�
 ��T�<��� �7T�	�ql�<�	�j �	� =5.7;-��T�<��� �7T�	� �'�A�ql�<�	�

�� 	�g=8.0;-��T�<��� �7T�	�q��"�A��%A	� ��� ��� )�GA'�=8.5.�
)�F�( )�'�T�	� ���,� �T�H(�Cq��� Ò>u�	� p;Fwq�R�� ����R�	� 

� � H p�GY]	� ��AK�;F=	� �[� ��- p����� L�-��−������ ��"−� KV ,£1*m	�
f� p�T��	� �( 5� ;N�	� f� �u	�� �� p�GY]	� ����H ��"�H R@̧� �1*m	� � KV qRp�

�
 5�v�	�- ®�m	�.�[� 0@�-�
�
7�	�V�=	� ��=@	� #w%���RK� r ��R�L��
f� �<b��H 
L��� ���?A'I��!w,� 5R� e<F� u)�<_<3�`'�fR�( �
�=R'( ,

5]G� )�<_<3�`'I� �[��()�T�RH ��]3.�̧=R@ uC�<7�	�<RK=	� i<��R���



183 

�̂!�( L)�0<x3 5� �����7 .���?A'�" p%=<��	� p¥<9��x�� p£V�	� ���c3 ��R�1( 
��RRQ� fRR� ��RR�A	� �RR �GF�,aRR�-( eA�-�RR� -�RRH�wT Shaywitz r�RR}A	� 

Bc�	� 5̧ p�g-�]	� 5G�,� p�<@�A	� �
 Bc�Y	 ���eA��g-�]	� g[	� �RK�,� 
��G<' � u�C u�-�H�wT .Ú	���n�Y	 �=Y�� 5� ;N�	� f� �V��(r�R=9( u�R�����

 pB<�!	� ���� q ���u"f������	� i<���� �T�R A�� ���R� �<F=R@	� ����R�	� ,
,�m	�m	� �� h	� ��h�	� �7T6 ��w�V�C ���A	� u� ̧ uH5.4,-�RV�C ���A	� ��"

7.0,-6.4��"�A�� 5� ��� ��" �, p£�6�R�	� p�� ��R�	� MR� �VT����")�RF�( �RAYC
 ̂�R9WV( £A��G_�� tR�� p�<R@�3 5R� �¹�R@A� ,p�<R@�3 MR� q p�R��eA� �R=<=YA	�

K<	�R�<V-�	� �� -p������ ��" �h'�	� �<N�c	� �=<=YA	�.5� ��� ��" �R�"�A�� ,
�T�] L� ���c3 p�'�T�" u������ L���Gs )̧ �� u�,pr�R=9,� �I�R� É�u( 5R� �̧=@ uC

u��h��� ��h �@V �GY]	� �]@	 �<N�c	�%A	� ,�̂���R�� �̂���R�	� L��R¸ u¼-BR<w*A	� 
�<���,� X9����- ,%b��m	� ��AK�� �-6 �
<	� ���Y�	� �<N�c	�.

�6T�@A�T ��?A'� -� �H�wT�<w�<h spectroscopy RK<9��x�� £V�	�R%
��<w�<h� ,�̂���P p��3-�	� ��Z ��AK� �;b�R�	� � ���RAY	 �"�_AR'I� ;<<�uA	

f� �<7�	�V�=	� f� lactate )�� Y	� ª�(Lactate �<?�� ���1(")�� ��RF��
�<YG�" �Yc	� �����	� "z`�(q�'�T�	� T�C� r�=9( �<VW1 �-� 5R�RK L�	�R�

%b���	� -T�C[R	� 5� r�=9( �� ' ̂�R!�( �h"�R!	� �R��G_�� ��RYmG� ¦-�`R3
£" ;� pTW�( 10-13p��'.p� ���RA	� p�`w ��" %RA	� )�GAR'� 3�<J, pM<"�R'( 

fRR� �̧YGRR u�( 15�RRKY7 ,5RR �K uP��6,� eRR<F_AY	 �<C�YRRK	� i<��RR��� fRR�
�7�	�V�=	� .��CT�@�� u�F�( , p� ���A	� � HK���R�̂R<b��H �-� uªR�( )�RA]YY	 

lactate �< p�"�	� q �̂�7 0 C anterior quadrant %���,� BRc�Y	g-�R]	� 

�,� ���1( p� �GF� �̂ uVT� u�� �<b��H �h"�!	� ���G_��"- ,0R@� �[R��
;��R	 ��( 
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�C( �"��Z q%A	� p� �GF��� 7�A'� u���eA� ���?A'� @�Y	R�<?�� ���Rp<���,�.
���" � ���A	� u��̧ u",B@C RK<9��x�� u£V�	� LT� ��]3R�R<w�<h��" u%spectroscopy 

5� !�( �GVR�"�R@� %[R		p�R �GF�� ��R�1( �h"�R!	� �R��G_�� ��R	 �G�R	� #
�<7�	�V�=	�phonologic.

p������ p)�0123 ;<<�uA	 �"p£=YA� p£��x	 £Y ���3 ���?A' ,�7�R	�V�=	�
�y�c	��phonologic -�7�	�wT����q|	��,u��R7( ��R<V0" -�RH�wT

Berninger et al �R'�T6 q pr�R=9,� fR� pMR"� L�	� 5R� �<R'�T�	� ��=Rc	� 
�
 l6�K	� .�I��r�=9,� ��V�C u�e7 5R� �R'�T6 É£Ru u3- p�R<Yb�� �R1�T- ;R©( 

�̂<b��H 5�
�� .�I��r�=9,� ��C[	� �-� ��V�Cg6��	� -(%�< h	� ��R'�A� 
��C[	� � KV%n=Y	� �YK]��	 =110.6��R�V( 5� ;N�	� f�- , ;��R	 5R]� Â

)*]@�qT�cH -u( p�<F=@	� p�xY	�q-( , p�� AVI� >b��Vq��³ �<GKA	� .
MRR���3 ;RR3r�RR=9,� �]RR@"%b��RR@� �
%��RR	� p�RR����� �RR��Gs

 �7�	�wT����c	�Rq���R��Gs -( %��R	� �7�R	�V�=	� .�[R� 6��Rw( �R�Y3
 ��T�H u�<��� u����� ���G_��28��� f� u���'3pM<"�R'( .L�pb�RAu�	� �̧=R@ uC

L�<C�YK	� ��=@	� #w �T�F� q L� ���� L~'�]� 5� 5̧ p� p� K�	�- p�<G<V�=	� T� A�I�
 	� �<Y �	���g£A��G_�� *]	.u5 �K uP�7�	�V�=	� ��=@	� #w �T� A�����3
 

z�C6-�	 �����	�−��KV�7 ,T� A�I�%��=	� �RGY]	� f� ���AY	 ��]R@"
Ç�RR}Y� �RRAYC ��RR	 £A��RRG_��.RR@	��%R �( �RR� �RR=Y�� p�RR���� �RR��Gs 

�RR<7�	�wT��� ��ARRK� )�RRF�( 5RR �K}A	� 5̧RR p�p�RR��Gs 5̧RR p� �RRC( p�RR����� 
�<7�	�V�=	� q�<7�	�V�=	� ��=@	� #w �̂��=C ,R��=	� T�R A�I�" l�R�L3 WRC%
����H ���=]	 p�RGY]	� ����RH p���R=C pT�R A�I �R= ��eL�� )WY]	�.�R_�<V0" ¦`RH� 

-�( �H�wT �<7�	�V�=	� ��=@	� #w ���=C £R" p�R��=A	� fR� u�GA�u3)*<RmGA	� 
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�<7�	�V�=	� -�	�wT����<7 �<b*�{�- .-� ��'2yR	� )�R'�T6 +�R� #
�3�< G]	�" ��]}��.

,#	� f� �-*� �<7�	�wT��� ������ ��" ,RK<9��x�� u£V�R	� uB@ uCRu%
spectroscopy )�RRACI �<RR@�3 5RR� ��RR<h�� ���?ARR'�"lactate >pH�RR uV

���1( �
<	� p�<���,� p��h��� qp� �GF� �C ��	 �<w��	�r�=9,� K L�	�R5�� �̂R<b��H
�J�- �=9 ��� ��- ,p�<@�A	� L�GV � �( #	� ��	 p£�6��	� p�� ���	�.-#R	� M� ,

�<7�	�V�=	� p������ p���Gs q,�C ��	 u6�6�� -u( 0<x3 �-�" ��u" p�<@�A	� �GV
r�=9,� .)�RA]<Y	� p�<R@�3 q >H�R�A	� lactate u��R��eA� u���R=C LiR]�̧ u� �̧R uH

jR��	� e<F_A	� 5̧ p�.�-�R<�� �� ��R�	� �<R@�3 ;��R	 p�R<���,� p�R�h��� q �RH(
K<	�R���1( �� p;R]Q� � �GF� �[R� �7�R	�V�=	�,-�[R� �
 L0R@L��R7�Q� ��R� 
�
 p�R�[<=�A	� p�R<���,� u�R ̧ uH pT6�c�� �<_Ku3.���Rc3 �R'�T6 p�R<V�1 ���?AR'�" 

5� �u=@ uC u%=<��	� ¥<9��x�� £V ��	�" ���cA	� ��( �h"�!	� ���G_�� ��� ��� Û	�
 ���6��	��)�F�( p�<R@�A	� 5̧R p� u�R=YA� �̂ u9WV( ��R�1(��6,� fR� p;R]Q� ��RF� 

�7�	�V�=	� -�7�	�wT��� %A	� �H�	� T-�G" )� m	�" �GK3� .ª<R��	� fR�
 �=YA�� ,#	� 5�V(SW��	 ������ u� ̧ uH �� �<@�3r�=9,� �̂<b��H 5�
�L�� 5�

#Y3SWV,� ��R	r�R=9,� q�R��G_��h"�R!	���RF�� �¹�R@3 5R]	 �R�"
 p������.

)���G_�� A	�%u��R uC � ���RA	�- ,�0xRZ �̧V� uC �'�T�	� �F<Y� ���7L(
T[RRQ� p�pb�RRAu�	� �[RR� u0RRK=3 ÊX}ARRKu� ,�[RR	 ; u0RRcH.�RR_�<V0" ¦`RRH� -�RRH�wT 

~�T�A	� �( �7�R	�wT��� %��	� f� �R<G�3 fR� ur�R=9,� u���RKL� �̧u( L5Rp]Ģ L�
X'��A	� u�xY	� p���T �� L]	 �"�Yh�� -R!	�RT-� �Y u�uAR	 �� p�RGY]	� ;.�R�,� ��RC ��

 ,#	[C
�_��0" ��� �̂� -��( �H�wT �<7�	�wT��� ���3 �R uG u�	 �R�[<=�A	� �R=<�-
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#	� .�I�� Ü�� WC�	��	�¤;RY��� p�<Y �ARK�� p�R����� p;<GRc3 ��( �- ~R� 
��� �(�
%��R	� %Rb*�{� %��R	�- �7�R	�V�=	� ,WRC �̧u( L~Rp u�u5 �GR!A u�
~�T�A	� �RH*�	�- p%7�R	�wT��� %��R	� jR� £R" �R	6� A��r�]R�,� �R1*m	�
�GY]Y	 :%7�	�wT��� ,�7�	�V�=	�,-{�b*�%.

�|���DI{J�5	gא��wzא	��Y)�G�P5א! WK	א�}f�	אq���Wא	�W�bJא�
����� ����	� ��]3 ����L��ql-T6 ���H , u�R<w�C 0N 5R]G���R 9¨	 

��RGY���- ��<]<�<Y]	� p����R" �
 ��RF_�A u� �̧u(�R���GY	 p�R�T�� .5̧R p� �R���	�
 p�RR�T�_A	� p����RR	��)�<3�RRc	��RR��_",�RR@� ,R���RR� , u(�RR uH� µ-� ,��RR�0� 

�VI�_�<YRR' ���RR�Slingerland,���RR� ,�V�	� RR' ��RRKY�- ���RR� 
Wilson���AK3�
53T-( ����−��F_�<Y<7 Gillingham.�R�- �R���9

f� �C�3 �l��Q� �6��A� �}��- �<3�Z p�<�GRK	�- p��R| 	� ��7��	� ��[xA	�
�< pKGY	� )*����- p)��Z¨	−�<C�Q� kinesthetic p�-�Q� p�<]@A	 .�[�

 p������%A	� ��AK3�
u�<	6 �< ��_A	� O�} 	� 5�%�� p�R<J�	� p�R���h	�%RA	� 
���3 3*̂��C *̂ ��� ,W"q#	� �"�A]	� ;<Y�3 ,q ��Rb��	� �R���h	� ��- r�R_�� .

,½Q� ��K	 ��Y<YH p)�'�Tp6 � u�!̧p" z�� q�<3�Rc	� ��Y�	� p)*Rs qp�R� u7� u� L�
u0n�	� ¶ ��Z̧L u)����h	� �[� ���=C f�.

iY_�� ��HU-�	� 	� ;<Y�A	Yl��Q� 6��A� �x -;n��� Rv�" )�R'�T p�	�
�< ��_A	� � � quasi experimental ��� q1995.���n	� ~<�	�q�R���	�

)�R'�T p�	� �[� 5̧ p��RmGA�q5̧R p� �0R ]	� �R� ���A�� )�R��G_�� £RZ�}=�� 
£CT�@�� -( -u(�R<w�]	� 0N p6���,� £CT�R@�� 5̧R p�q�R'�T�	� ,p~R'�]�� -(

q �F�� 5Y�L�� �<J��T�<�� )�7T6 5]3 Â,u�R�"�A�� �`w -( �0Rc�	�- ,��R�
 �h"�� )���Gs 6�7-q;<GcA	�% ��_A	� )�'�T�	� �[°.
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z�RR�� �RR'�T6 ���RR7 �RR¹ ��RRH �RR��� -�´*RR��Guyer and his 
colleagues ���?ARR'�" ��RRKY��	 ����RR�	� u��RRnV Wilson p>b�RR�V �*RR�	 

&�<� -( �_FA	�%��	 )�<Y]	� p� Y9 ,u��R uC u�R��<�	� p;R_J �( 5R� ;N�R	� fR�
u�̂0xZ.��<�	� ;<K�3 ;3 ��w�
O*1 p)���Gs 5̧ p� �F�� �C ��]A3106��w( .

-����� ��YA3 I �h"�� ���Gs 5� �T� � ��,*̂ ���R3 �R�YA3 ���Gs 
���� X��9 5� �_FA	� %f� ;b��	� ��RKY��	 ����R�	� p��RnV,-�Rm	�1 �R��Gs 

���� X��9 5� �̂���� ��YA3 �_FA	�%y�c	� p0N .£A��R' ��"qµ� R',� 
���16µ� '(5�[	� &*h	� �F�( , ���YA� p��RnV u~R'�]� ��RKY��	 ����R�	�

M� �VT����" u� ���� £A��G_��£A�-��,� )�7T�	� �p� ÉKP ��w ; T�R A�� fR�
 �<c}A	���	 ���L�� �?K�	����T�<��� �7T�	� 5̧ p�76.7�
91L� pcA	 ,�
��*�

� KV £1*m	�.��A��G_����A�-��,� ��FnL� ¸ uÂp5 ÊK}A	� 5̧ p� ��AK�� �[�.
5��7 ��HGreene BZ�" L�pb�A uVR@� u)* ���R3RT�xRZ MR� (�RH� µ-�

r�=9,� 5� p�h?L�� ;RF�� �KV�_A�� �h"�!	� )���G_��- lT��R� O*R1 q,
���?A'�" i<���� ��T�<��� ~K]	� �7T6 p~'�]�� �u uH� u�L�.)�R��Gs �R��J

 Lg��R' L�'�AG" u~K uC �7T6 u������ �T�RH12.7�R�T�<�� �R7T6 ����}V�R"
gT�<�� �T�H1�̂ ���3 �p�u� u' q��J�- ,�	��	� p0N p�T�K:� M� �VT����" p�h'�AG" 

1.50 ��T�<�� �7T6 _�� 6��w( ��	�h"�!	� ���G .BRc	� r�=9( X�Jr-,� 
~'�]�� �C( �VT����" r�=92" £=c	�%�m	� -�	�m	�.

q��?AKu3 ���( p�'�T6 53T-( u����9 ��RF_���<7Gillingham u;�<RH , 
�<]'�� ��AY<w- �"�_A'� 230 5�r�=9,� �����	� )�"��Z �-� �r�R=9,� 

�<b��A"I� �'T��� 5��
�'T����<Y�	� ��'T�� qp;�Y�A	� )�"��c	 .;<Y�3 ;3
r�=9,� qp���Gs p�0xZ�3:1 -u(4:1�,�̂<����3p)���'q��<	��.�GA'�
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5� ���A	� �[� ��R' �
3, p)��u�R u'T��R� fR� �"�_AR'I� �R H��� ;R3- �`Rw 
5)��u� u'.�̂�w- ��C[	� � KV �'�A� �YK]��	 ��C[	� T� A�I u��R uC108.MR��

r�=9,� qr�A�� �]@" pB<�!	� ����.p;RF=	� )�7T6 �V�C%Rb���	� ��R L]	 
O*m	� p)���Gs ���� q100 �
104 ,�RḨ )�T�RF�-���u)�T�RF�� �RGY]	�

q �̧V� uC5� �H( ����90,�̂��" f�T� A�� ���3
 r�RC6-�	 ����R�	� ��?RK�	�
�RR	 ���L���)�T�RR A��- }A	� ��RRK�<7 z�RRC 6-�RR	 �<RRc ��RR	 ���L�� �?RRK�	��.

-T� A�I� )�7T6j �	� %_FAY	 �V�Cq�'�A�� 5� �����
U��	� :80.
���J ~R'�]� )�R��G_�� �C ����R�	� ­- p;RF=	� q��ARK� �R��

 p�GY]	� .r�=9,� 5�[	� ( ;� �C,� u~'�]�� ����J-5�[	� #8	 p�R���� ��R�Y3
-( ��� ��� ��w £��� .p~'�]�� q_FA	�%�̧V� uC��R L]	 �R	�6r�R=9,� ��R���

�h'�	�- �<Y�	� �'T��� p&*9 ���Y3 5�[	� *̂��3 £��R� �T�RH ,;N�R	� fR� 
É�( 5� ����	� �:� )�7T6g_FAY	%;��	 � KV q �̧V� uCp£R1*m	�- i��:�

�
 £�"T,�.¡ Â�X5�[	� &*h	� u�� �YhA u�3u~R'�]� p� ���RA	� 5̧R p� u)��u� u'
q �	�6 uA	� -u( p�GY]	� p f� ���A	� �_F%5̧ p� ;N�	� f� ;©( �]R@" ��=�� ��V�C

�"�_A	� ����" ��� �̂< KV B<=9 .0@u3 p����GY	 ;FA�-����
��( ��R�( p�R����
q T-6 �° ��C �"�_A'I� >�V ,Â 5]	 �w�A3 �R'�T�	� q ��R�( i<����.WRC 

5	 5]3 u�h"�� ���Gs z���.
���?A'� p)�'�T p�	� �[� L;��̧u3��RF_�<Y<7 5R3T-( p�R���9 ,5R}V 5R]	 

q�_YJ�
pO�}" p�<Y �ARK� ;<GRcA	� ��?ARK3g[R	� �R<_F��� fR� ��R��
�<3�c	� .�R���9 fR� �Wb�H �* ���3 z��� ��RF_�<Y<7 5R3T-( .�R�YC-( �RC� 

-�H�wTOakland et al �'�T6 5R� �R<GY�	� �R<J��	� 5� � !	� ��<7 �R<	��w
)�<3�c	� ���_",� .��H�	��	�¤;Y���fR� �T�R�	� l�R<�" �- fR� u��R�A	� 
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p�GY]	� -��" p;F=	�350 p������ 5̧ p� p���' %A	� fR� ���3&�YR'( p�R��G_��
 p�0xc	� .

�h<K" ~'�]� z��� �V�Cqp�GY]	� ����H�5R� �R�T�<��� �R7T�	� 72
�
82�;F=	�-�@� �m	�m	� � KV 5�R�
 �;5�Rv�	�- �<V�m	� 6�R7- ��R� MR�

 ��T�<�� �7T6�,r�Z�	� ;A� Â 5]	�
¸ £1*m	� � KV .�=@C �R¹ ��RH �'�T6
z�� -�H�wT Hook et al ���� �( 5� 53T-( ��_�<Y<7 ��� �_AV p~R'�]�

 ��=@	� #w q p�	�6 ��" �<7�	�V�=	�6��YA3 %A	� ���G_�� M� �VT����" , pM<"�'(
�GY]Y	 �̂��³ ���V�" Fast For Word .

6-����RR�<Y	 � pG<V�RR=	� �RRKYKA	� ���RRV�" BRRZ- ��RR�3 Lindamood 
�C �3��( p)�R'�T p�	� 5R� �YRKY' .i]<w��R7 �RV�w L���RV�" L5 �GR!A u�Phono 

Graphix �̂!�( � ���37�	�V�w%���n��%.���V�	� �[� ���?A'� ;3 q�'�T6
��<' �¹ ��H �´*��- X�J- p~'�]� RKw- p�<C�Y' �R�<� ��R	 �R	�6 �<7�	�<

 �'�T�	��6��Rw( �AR' f� �'�T�	� ���7(�.#R	� MR� -,�C[RL3 Âg(�R'�T6
��(�<GY�	� �<J��	� 5� � !	� ��<7 �,���RV�	� �[R� ���?AR'� .;R1 5R�-

 �"*w T[Q� [�( 5�.��G<' �'�T6 ���H ��w -���A	� �H�wT&�Y'2" %��� 
Bm]� :�J��	 �J�- & �T� L� ;Y�� M� .#	� M�- ,���RV�	� ;<Gc3 ;3 � u[R �=�L<	 
��"±� R� ;RY��� ����RK� �( fR� ,�< 	� q�����R' £A��R' �
qµ� R',� .

�[� ���3 ���( �'�T6 ��� Â���RA	� 5R� µ��	� .e<C`	�Rw RK<bT ��R]�R%
, p�}7��	� p����GY	 -6��� ;A��e<C`	���
 ��C �̂6�J pe_�	� .�<	e��� ����	�w%A	� 

;A3q��<	� )�<" -�<J �	W�&,� �,�- reR��� �T�� ,�R<�H�- �RK<	��
 
��C��,� ~YhA� ]@" ���V�	� ;���3�B�m] L� -( e �C� L�.
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!"x\@&�)��b	�#>W
	 ��C p�<7*�	� p� ���A	� )�'�T p�%A	� �AJ �FA̧@H��� ;3�±� g�x	 Mw�6 .

�( �C L�6��w,� 
L�	� �-�%b���	� p0N p>b��V ;��	 ��C �̂R!�( p�R��x	 .u>R�:
�WY<� T�V�K]	(- ;n�� >b���	��mC,� �̂��<R� �R���A��- �<Rh?AY	 XRb���

�B]	� )*<mGAY	 , p�<G<V�=	�)*<RmGA	� �[� � RK�	�" ��R� 	� �RA L]C �R�T-Ä 
7�	�V�=	� ��n�Y	%g��	�.	
� e�4�;�"� e_� ��X"� eRZ��} 7� x3��b(:

a(e<F_A	�%��e	� )�0mGY	 &�h!�� c 	�Rp��� -p�<�GK	� -���K��−
�<KQ�somatosensory %A	� e7�� �]@" ���L3-M�³.

B(�"�_A'� 5���%h" fR� �GAR@� �RÉV2" �R u�uA�̧ L� g[R	� , p)I�R_�� ��
>b�c� p�6-�R}�� �R<��e	� � p�T�R�" u�RY���	� u��C�[R	� وc(T�RcH 

p�� AVI�g[R	� >b�Rc� £R" MRG� �RY���	� ��C�[R	� �
 �w�R�{�"
 p�RR�[<=�A	� pBb�RR��	���RR AVI�- p�RR"�m	�.��RR�� �( 5RR]G�r�RR=9,�


L�	� --�%b���	� X'��A	� B�� f� *̂<	6KQ�R%−%C�J g[	� 
5��RR<	� �RRAYC ���?ARR'� ��RRAV -( )�RR7�� ~RRYhA�bimanual 

)�RR7�?�� -(�RR<����{�;-)�RR 1 ��RR� ;RRK�� MRR�- postural 
f�,� p;K�� q �!=?��� �Gx�	�- -�R<C�Q� p��F�� &�KAC� p����R��

@" Xi=V,� ,�"��Z- ;��-�<	� �"�A]	�- p��[Q� �"̧ uT �m�q~<3`	� 
U�AA�� %��e	� p�<�GK	� p��C�[	� qp��,� �0cH -�Y���	� p��C�[	�.

�GARR@� RRc 	� p�RR=<��	� q LÇ�RR}Y�� 0RRN LB�RR!	�Rp��� &��hRR�� fRR� 
q;]}A	�q£�<�	� )�C�J ,eR<C`	� M� fR� p�BRC 0RN���R�,� �R ���	� 
-X<H�	� 0N M��	� �"��Rc	� ;�R��@	� fR� p�0xc	� pS���Y	qL��R�̧uA	� fR�

�����	� ��| 	� 6���� %A	� ���L3�Y]R@�� ;®� �]R@"q)WRY]	� �-�RQ� -(
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"�}"�K	�"-(%A	� "p�}=Rc	� fR� r�J e=�3"�Y]R@�- qeR<<GA	�5RG�,�−

�,�.

)y��(א�~M��9

�Dk@85א	�U.8P5א	|&�
e<F_A	� u>b��V LB@]AKu3 %A	� p� ���A	� )�'�Tp6%��e	� %�GRK	� ��R	

 p)* ���A	� p0123- �����	� )*]@� �-� pr�=9,� %A	� �*�	 �GG LZp>b�R�V 
e<F_A	�%C�T6{� g�ª=?�R�� ��ARK�� %RA	�- �R�6�7- £R 3 ªR�" ��R	

 5� �<��=	� )���G_��r�=9,� 
L�	� �-�%b���	� �YZ�3�
u�0Rm� u�b�AV.
z��� p�R��x	 p0N p� ���A	� p)�<_<3�`'
 0123 5� �Y<YH )�'�T6 .���?AR'� ;R3

I� i]"-�RR�Earobics -�̂RR��³ �RRGY]Y	Fast For Word qªRR�"
)�'�T�	� %A	� �̂�"�' �������A'� .p����R	� �[R� X< h3 ;3 ���?AR'�" u����R"

��T�]A"� ;3 ���3�< GC _�	� �u u9� u?L� gT�� �]@" peqp%�GRK	� e<F_A	� g[R	� 
u-u�7 5R� �R<��w ���Gs ��	r�R=9,� R
L�	� �-�%Rb���	� .����R	� �[RFw

��?AK3 r ��� L� �̂ u"�h� �̂<3�Z �GAR@� ��]	 p%�GK	� e<F_A	� ue_� �*�	�R!�( 
f� �<7�	�V�=	� )�T�F�� .Y	 ���³ ���V�"�GY] FastForWord �T�R]A"� ;3

f� �̂��" p�<	6 £" p�H*�Y	 p%GY� %�GK	� e<F_A	� -p �xY	�.L� É�R u� L� ���V�	� �[Fw 
�̂R!�( 5R]	 p�<�GK	� p����	� r*� 5� �R��xY	� ~R<C�`	� fR� & �T�R L�-;RF=	� 

p%�<hVW<K	�.
e��RR� ��RR7( -fRR� �RR'�T6 �RRH�wT 27¦-�`RR3 �RR=9;RR�TW�( £RR"

8�
12�̂�' .�I��r�=9,� )�"��h�� ;��	q;Y�A	� �r*R� 5� £ 3 WC 
ªH��A	�g����}VI�gT�<��� g[	� �T�H ��C 1£" �mC( -u(p�T�R�	� i<��R�� 

p�<Y��	� -�����	� -�_FA	�%,�7�	�V�=	� %��	� ,%�GRK	� eR<F_A	� -u(.��RF�(
r�=9,� ,5�[	����Y3 8��� �̂ �T�38M<"�'( fR�z�T6{� ���?AR'�" %�GRK	�
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���V�" Earobics : ��h:��-,� -�<V�m	� ��h:� ,5K�PeR<F_A	� p)�T�RF� q
%�GK	� �� ���3-q�"�_AR'� ���RQ� M9�R�� �R<?�� �Rv�	� ,�RVT���6��w2R" 

£�6�R�	� �h"�R!	� �R��G_�� )�"��RZ �-� p�R��Gs- ;�Y u�uAR	� %RA	� XRYA3 Â
g( u���� L�.#R	� MR�- ,fR� p��6,� q 5RK}A	� �
 g�6�RL3 ¸ uÂ p)�0R<xA	� �[R� 

f� �T��	� i<���� �_FA	�- ����H%.)��< hA	� pr�R=9¨	 p�pb�RAu�	� �[° u�YGA}��
K L�	� �-�R�%b���	� �}��- 0N pe_� ;��	 ur�=9( f� �YGA�� )��<�	� �,

q�� AVI� ��w.
�´*��- �<�7( lT6Agnew & Colleagues �*R�	� ���RV�" 0123

g�xY	� �<�GR' r� ��L�� ���Q� ���?A'�"��̂R��³ �RGY]Y	Fast forword�,
g[	�- e<F_A	�- �xY	� )�T�F� £K}A	 ;G LZ%R��e	� %�GRK	� .;Fw�R� ��RC

%RK<b�	� ���RV�	� �[R� 0123 l�<Hq�RH�	�%RA	� r�R=9( �� R' �R¹ M<hARK�
�;��J-��mJ� 	� q���V�" ���?A'�" �*�Y	 �Z�� �6�<�"�̂��³ �RGY]Y	"

B�R!	� -( ~< h	� �	�J
- 5��	��	� ~Y9 f� ���"q��6,�·T�R�� �;R]Q�
 ��R� 	� f�% RK�	� ��R| 	�- �<�GRK	� )�0RmGY	 .��R°� �R�(®�Rm	� �RmGAw 

q3 5� X�}A	� �012q�R<7�	�V�=	� ��=R@	� #w .���R3 �R�"%��R� BRm]�
 ��� �GA'�4−6M<"�'( ,�̂�RKP r�=9,� �F�(q�RK<	- �<�GRK	� r�]R�,�

 ��| 	�q)�0m�� ��( -( ���" f� ;]Q� ��F� .

w �H-�	��	�¤;Y��� 5R �KJ �RH ���RV�	� �( fR� �R<	6 �V2" #	� �- 

<F_A	� R �̂�<�J Re%�GK	� ,��R AVI� 5RKP �
 M7�� I ~K]	� �[� �(- .�[R�
 5K}A	�q��e	� e<<GA	�%�GK	�%5RK}A	�" � 3�� Âq%��R	� 7�R	�V�=	�%

)WY]	� ����H -(%A	� ���� �° i<	Nonword Reading , ��R
w �b�RAV �[�-
 �©( f� �´*��- ��<7("£R" �RH*�	� XR<�}A	 ���( O�} 	 �7�Q� �
 0@3
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e<F_A	�- �����	�%��e	� %�GK	�".�I�� +`w� ��w��mJ�R 	� �"��Rc	� �( 
qeRR<F_A	�%RR��e	� %�GRRK	� %RRA	� RRK�	� --� r�RR=9,� �RR��Fn�R�%RRb���	� 

�xY	� &��h��-%���	� ,%��=<�R!	� �R<7�	�V�=	� )*<mGA	� ��AV ,i<R	-
 T�cHqe<F_A	�%��e	� %�GK	� ,T�RcH R �-�R�� ��mJ�R" +`Rw� WC R -( 

q��F��% c�	� q�<	�AA��- ��"��	� )�T��{� ��6- e<F�.
v"�	אWK	א�W�X�����[�	א��J�W�T�	אW

)�YC�RR3- £ARR' aRR�-(Stein & Taclott �RR<��w �RR��Gs �( 
K�	� �-� r�=9,� 5�R�%b���	� �R�*?Y	 ���R' 0RN ;RnV ;��R	 ��R]� �RH

�Gn�	� ,��R| 	� �RC�}Y	 �R!H��A� �'�KJ �T-�" ~ K� �[�- ,6�R�T
 MR�
g�Rc" £�	� )�C�Q B<��%A	�- B�R!	� 5R� �AR�3q� R�- ;]}AR	�

£�<�	� ¦��7.
;]}A	� �Y]@�q� ���	� ����,� f� e<C`	� �"��Z �F�� �A�� £�<�	�

 �Y]@�� 5� r�=9,� ��]� �0mC �Y� 
=3 �H-q�-�Q�%A	� fR� z�R}A3
��-���� �}=c	� .Rc 	� �C�}Y	 �'�KQ� �[� �( £ 3R�T�RF�� fR� ��R� ���

�<b*�{� ,f� ��e� �� 
=3-15%5�� A	� 5�qWY]Y	 �����	� �H6c 	� )R���
���@	� .���AY	 �0 C �'�T6 5� �H�wT- £A' ��(�5R� £A��RGs70�R=9

 �G�	� 5� ��xY �8.9�̂��� ,�6�R� ;�´�RC� ,�RmC( �R<b���	� ;��T�RF� �( WRC 
5�2���}V�gT�<�� �'�A�� �P .�RK�Y	 0��R��� ��RHI 5�[R	� [<�*A	�R�

%b���	� A"�m	� 0N ��´�	�- 6�Q�£�<�Y	 �,�]@" ;FG<K�3 ;3%b��R@� ,�R<}"
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