
D
ow

nl
oa

de
d 

fr
om

 h
ttp

://
jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

W
ed

ne
sd

ay
, J

an
ua

ry
 2

5,
 2

01
2

�� ������ �	
�� ����� � ���� ������ �� ����	 �	 �� ��� ��� � !"# ���� ������ 
� �$��%.... 

����'� �
 � ( ���)% �*�!+ ,�"- ���./�� �.0�/��% ��*./�� ( �	�'�12�
�3� 4141562 

������ �	
��

��
�� ����� �� �� ��� ��� �����  �
! �
!"#! �" $�%	#& $
�
'( $�
"�� �
)��*��" �+	
��
*, �� �-� ��� �����  �
! �
!"#! 
� �+	
� 

./��%-� 01�23$�*��4563.7� 8�� �	�  9-:;3<�'%� �%=�>3����
)! 0����?

������� ��	
� ��� ������������ ������ ���� ���� �� !��� �!"#���� ���!��� 
$����� ������ ���� ���� �� !��� �!"#���� ���!��� ������ ��	
� �%��& �'�� �(�� )*+,�-� 
.����� ������ ���� ���� �� !��� �!"#���� ���!��� ���� ����� �%��& �'�� �(�� )*+, �-� 
/%��& �'�� �(�� )*+, �-� ����� ���� ��%& �� !��� ���& �
0����� ������ ���� ���� �� !��� �!"#���� ���!��� ���� ����� ������� 1�2!��� 

��%@, 
<�� � �/%��:1�'�3 %� ��	
� ��4 �� ��	
� %� ��5 6*7� ' ��4 8��9 �	�:� ���%�*� �& 1�*���� 1��4 ;��� ' )�� ���(	<� ����% 1�,%�*� =��� >?

)��,%�*� =�� =��	(�� %� ����� @9 .)B�� >	C�� ���D �*�E� ���� �@9 =�� ���'% >F �, )��G� ����<��� H�!� �4 ����� �I�%� >� ������� �� .1�'�B�C
>,� �� �'��9 )��)�� ���� >J��� ��� K? ������ >4 �� ���'��C L���M ��*M� 1�, .�B7� ' ���4�B��< >4 >N<�� �4 ����� �� �����B� ��'�B�9 )B�� )��'

)�� >	C� � L��O ��,� ��!� ������ ��	
� �4 �� �9��< ���% �*PE� >� �!,'Q� .�� 1�*R�� 1�,�SM >T��G� ' ����4 �U,'Q� =�� 1��<� %� V�, '� =�� %�
���% �4 �'��9 )�� �������� �9��< W�	"� 1�,��4.

����� B�� :�XSG� Y'� >4 >� >XR�S� =�� �� ���X� �� ��2�� ��� ��	��� ���Z�4 �� R�� >� =� %� H#D �� �'��9 )�� ������ %� �
����B
�
��	C�� ���D >XR�S� ���� � R�� ���F %� �X4 �� �'��9 )�� ������ %� .�����4 ���� ������0/$��.�B� ���& �9��< H(� %� \�� ]*B, ' )B^� >B���

 ' ����*4 �_*�����& H�!���	��� ��, .����� `��"	�� ������ 1�*R�� 1�,�SM �1���a� _*	��C ���%& %� ���
	�� �4 @b� .c��B�� �	B!*4 �B���4 )B�<
1�*R�� 1�,�SM��4 _*	��C ���%& ����� H*(�� �� � ���
	�� �*� >	��*� ��	
� %� �.���%& d��e %�t)C�� ���D H*�7� ' >��2� ���� HG	T�.

�)C
�
�:���X� V:	M� �,�SM H� ' ��*!��< 1�SM �� >� ��� ��!� >�O�9 f��	��X� V:	M� �,�SM���� ���� �� �R' ���� ��<' �'�� '� =*4 1��� =*4 1���
�!� ��,�!� �'�� '� .

�=%):$�%D:>	C���� ��!� �,1�*R�� \:	M� ����4 >	C�� ���D �9��< ���� � R�� ���F %� �X4 >� ������� �,� ��	�� � �� �'�� >4 )#T� 1����� .=��
L���� �� �� �'��9 )�� 1������� ������ ���'% �9��< >� )�� �& � ��*4 g�S����� ����T4 �*PE� ���& 1�*R�� 1�,�SM U,�� ' 1��	
� 1�, .

$�%�! �
DE��:��*!��< 1�SM �1�*R�� 1�,�SM ��'��9 )�� ������ U,�? 

)>R�G� \�O':$j/./�.kj �Y��^� :k/l/�.kj(

����� 
��BI�� >B4 �)B�� HB4�D �B�*�'�	�R� ���4� ��*R�4 ��4���

����� �������� �� ����� K	T*� _��7� )C�B!*� >� )�� 1�
g*!� ' %��C �*M� >,� '� �� �& )B�� ���B� �e �� ���'��C 1�, .

���B� �� ��B�%'� ��*R�B4 ���D� _� �3�9 ���% �� �'��9 )��

���� 1%��& ��4% %� �X4 ��������4 .���� ��B!� �B*M� L�BXR�S�
��4% %� H#D 1����� ���C� >� )���� �*� 1%��& )B�?%� �B�����

���� ���
	�� �'��9 .���4 ���<�� �� ;��� ���C� =�� ��� n�O�aM
 o�#��� 1���D�4 )�< �'��9 )�� %� ���
	�� 1��4 �%p ��* �� '

F#G� ��/�#::�� ���� �� !��� �!"#���� ���!��� ��������	
� �%��& �'������� ������� �E-mail: m_smanesh@yahoo.com 
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����4 ���� .=�� ���C�)��4% %� H#D ����������4% %� �X4 ' 1%��&-
1%��&(�(� >� ��	T, ���T�_(� H���' %� ������ fB��� �����B

 �B��#4 ��� qX(� �*I� .>B� _B�r�R'��� s��BG� %� �B��#� >B	#R�
 �9��< H(� )��'�7� g#� ' ���4 >	�� ������ )�� =�(�

�� ���& �� �B HBC�5 ��B.)�'$(���B!� f��B	� )B�� HB(�
 �� ��B<�� L��BO� %� �,�B�& ������B @B9 ��������4 ��'��9

gR )*�4�D U���C� �6*7� ���B�� ��BC >B4 L��:e� >J��� ' ����M
 �B� L��O ����� ga� ����	�R� _��7� d��e %� >� )��-

��*�)..'/(
)B�� �B�'�� )BC���� 1��B4 ������ U���� 1�,��*X�

 U,�� H�� �'��9a� �T9 ����� =B� �>BC�e'� d*(� �#
 =*4����l��B�� )*���(� ' 1�� ����� )*���(� ��#� �\��
����4 .��4 H�t 6��� 1���� ���4 �I� ���� ��C �':� >4:
-)��G������ ����� 1�,)>4_X(B� \�Bu� ���B�� ('� 1��B4

 ��4 �*F�� ��� 1���� �� >	��� 1���)KB� )�� >� ����O��j
)��G� _� %� ����������4 ���� ���
	�� g���� 1(

->����4 )C���� >B����4 H��B >� ������ B �%��& 1�, 1�B,
��4 g���� 1��	
� B �����.

->�*�% =	��g���� ���'� ' �
e�� 1
-��BB�4 =	BB�� ' �	M��BB %��BB4 sBBG� =	BB��� �BB�, 1

��'�7����X*#e 1
-�B%��& ' �	��(9 L���I	�� ' g���� ������M =	�� �B��& %�
)0'j(

U,�� )�� 1��	
� H���� �� ����4 v��� d*(� �����
 ' KB�� ;��B� ��B	
� dB*D� H���� 1��4 >? K�� ���&�C '� ���%

 >��B!� )BC���� �� ���B���� ��X� ��	T, 1�'�3 ' 1��B	
� 1�B,
�� ���D �*PE� )7� �� ��	
� ��*4%�4 �� ��������,� .=�� �� H�!�

:�!� ��M ����� '� ��B2�� ������B�� ;��� 1��4 �� 1� �� L
����� .���:� L�e�#��� H���� ����74 ���'� �� ��2�, ���C� ��

L���� H���� =*4 ��B<' >B4 � �,�B(,�� �e�#��� ' �	M�� 1�,
�(���& .�QB�' H�B!� )B�� >B4 ���B�� ��BC �� �R' ���� >B� 1�

L���� L��B�� %� �B���� ��*T4 ��	
� �e�#��� 1�, 1�B, �	M��B
�� H��w��4�� .' ;��B� %� ������M )��(9 �x�2� � ����� ��<'

_(� H���' %� ���
	�� =� U,�B� )�< K�� �a�� >� �����
�� ;��� H�!� �	!*4 >F�,��4.)l'k(

L���� �� )C�!*� �B�Q�' y�aM >4 1��	
� 1�,-
1�, )BC���� \�B#�� >B4 >� )�� �C��,� %� ��� ���	
� 1�*2�%
��'�� �� \�#�� ������ �� �'��9 )���� .���B� �� �B�� =��

�� z�O ������� �B�� ���B� )BC���� >BR������F �B�'�� >� ���.
){'�Z(>XR�S� �� 6B��� >B� 1�Rafman ����B�(, ')$ZZ/ (

H�� >� ������ %� �'�� '� �� ��2��$.�'��9 )�� ;���
 %� H#D �� ��$�4 � R��$/'�B�9 )B�� ;��B� �� ��B �j

��	�� ��-9 � R�� .�1��B	
� |�B3' �BI� %� �� ��B���� �B��&
������� =� �� ��*a7� ����(� ' ��	
� �	C���� 1�,�Z� R�B�

����� ���D ����4 ���� .)B�� ��B���� >B� �B�	C���� ��BGG7�
 %� H#D �� �'��9$���B���� ���*Ba7� ����(� �I� %� �� R��-

|�B3' ' ��B	
� �	C���� 1�, >B4 )#BT� ����B�F L'�B
� ��B	
�
��	��� ��2�, ������ .��Q�' ���� �� ��F �, 1�B*2�%�4% 1�,

 ��BF� )B�� =B�(� ��B��� �BI� %� >F ' �*R�� �I� %� >F ���	
�
 )B�� =B�(� �B��& �*� 1��	
� |�3' ���� �� ' ���4 ��:�!�
 �BM�4 �� KB��& ' �B!��� 1�,��BO �� �� ����� n�	#T� 1�,�SM

)*XD���,��,� ��!� �>�(< �	C�4 1.�'�B�9 )B�� �'�B� �R'
 �� ��j�J�B���� ' 1��	
� |�3' ���*a7� �I� %� � R�� 1�B,

�J����� ���	
� �	C���� 1�B �� �'�B� >B4 )#BT� �� 1�B	(� 1�,
 �J�B(�,�� >B4 %�B*� ����� %� 1��*T4 �� >� 1��e >4 ��	�� 1�B,

gR %� ���
	�� ' �	C�4��	�� ����M).��(
7� �'�B�9 )�� ������ >� ����� ��!� W�	"� L�G*G-

_X(B� >� d*(� ������� �4 ��M =T(, ������ >4 )#T� ��
������� �I� %� >F �)�� �� ���2� ���& 1��4 ' �	M�� `�' 1�,

���BBB���� �BBBI� %� >BBBF 1�BBB	�4 ��BBB��(� %� �1�BBB*R�� 1�BBB,
�������M�4).�$'�.(

�*���� )�< �� �'��9 )�� ������ �B	�4 >BF �, 1
\�� *� )C���� )�< ���& �S*7� �4 �':� ���	
� �1��B	
� 1�,

`�' Y%��& ' ����� ���(� L����(� >4 %�*� �B���� 1��B	
� 1�B, .
`�' Y%��&���(�,�� �'�4 ���4 �, �, � 	T4�' )�< 1����� 1�,

��*� L��O ����� >4 ;��� �	!*4 >F .' ����� 1��	4� �� � �
,��O ���� ����	T*� ;��� �<�' >���M }�< >� ���).�/'�0(

��Q�' ���4�� >? �& �4 >IC�9 ������ ���(� ��	M�� 1�,
��Q�' ���(� ������ �R��� �B�Q�' ' ��BO ��*	���& 1�, 1�B,
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)B�� >B	C�� L��O ���G*G7� �'��9 )�� ������ �� ���O �
>B4 �'�7� ������ =�� 1��	
� |�3' ���� �� d*G7�Rafman 

)�� �����(, '.�� �':� >4��Q�' ���4 ������ =�� 1�*R�� 1�,
��!� >� �G*G7� ������ �����,� �� 1�B*R�� Lp:	BM� ���*� 1

��B�4 WB�	"� =*�B� �� �B9��< �4 �� �'��9 )�� ������
 1�B,�SM �U,'QB� =B�� �� �B� K��B �&�B4 �)�� >	C� � ��2��

 � HB#D ��B �'�B�9 )�� ������ 1�*R�� �B4 �� � R�B� >B� %
K*�� >T��G� � R�� ���F %� �X4 �� �'��9 )�� ������.

����� B�� 
���BX� �)C�� L��O ��� ��	��� �� >� >XR�S� =�� ��

�Z �B4 >R�B� >B� %� �� �'��9 )�� ������ %� �
���%� �B
�
 ' >BXR�S� ���B� � R�B� ��B�F %� �X4 �� �'��9 )�� ������

C�� ���D >T��G���	 .>BXR�S� ���B� ������.~0/$��B�% %� \�B�
 �B� ���& �9��< ���B�*4 �_B*�����& H�B!� >B�� �*, ' )B^�
��	��� ��,' .1�B,�SM `��"	B�� )B�< ���
	B�� ���B� ���4�

 1���a� _*	��C ���%& ������� 1�*R��)��(9���.l� (>B� ��4
 >B4 �� ���Ba� �B, >4 o�4�� L�(�� ���'�a� ���� %� �X4 ������ 

�� ��*4 >	"* ����M L��O����� .1�B,�SM �	!*4 ����4 )�<
 >	B��*� ��B	
� ����*� ��'�a� %� ���
	�� �4 �1��	
� )C�4 �� �*R��

H*(�� �� � `��"	�� �*� ;�����4 _*	��C ���%& ����� .�BX4
v(< %����� L��:e� 1�'& ���BC� ��B� >�*B�' >B4 �B,SPSS %� '

���%& d��e 1�,tHG	T�)C�� ���D H*�7� ' >��2� ����.


� �)C
� 
dBB��e %� ��BB���� %� �'�BB� '� 1�BB*R�� 1�BB,�SM c��BB��

���%& ��& )��4 f��	� =�� ' � `��"	�� _*	��C 1�,)\'�<�
(��*!��< 1�SM B:�B9��< ���� � R�� >� %� H#D >� �������

 �B �� �'�B� >B4 )#T� 1�	(� ��*!��< 1�SM ����4 >	C�� ���D
����X� V:	M� ' ��	 ��B<' 1��B�& �BI� %� �'�B� '� =*4 1���

)��)ZZZ/Z(p=  .1�B,�SM �B �� >B4 )#BT� ��BSM c�B� =��
��4 ���� y�a	M� ��M >4 �'�� '� �� �� 1�	!*4 ���'��C �1�*R�� .

1�,��BO �� �BSM c�� =�� �':� >4/r/�/č/�/ž/'/q/�B��'��C
 )�� �� 1�	!*4.

��� 4��M 1�SM B:��X� V:	M� 1���& �I� %� =*4 1���
�!� ���� �'�� '� .�'�B�9 )�� �'�� �� �SM =* ��*� ���F �,

 %� H#D ��.��4 � �� �'�� %� �	(� 1�*F�� ��e >4 � R�� .=��
 ��BM >B4 �� �'� ��� �'�B� '� �B, �� �B��'��C �BI� %� �BSM c�B�

��4 ���� y�a	M� .�� ���B 4��M 1�BSM 1�,��BO/s/�/š/�/z/ 
'/ĵ/)�� 1�	!*4 ���'��C.

BV^9 1�SM:%� HB#D �� �'��9 )�� �'�� ������
.�� �'��9 )�� �'�� >4 )#T� 1�	(� V^9 1�SM �� R��

 %� �X4/��	�� � R�� .�B�X� V:	BM� �1��B�& �I� %� �R' 1���
�!� ���� �'�� '� =*4 .�B, �� �B��'��C �BI� %� �BSM c�� =�� '�

��4 ���� y�a	M� ��M >4 �� ��� ��� ��'�� .�� n��u�� V^9 1�SM
� ���� W�	"� 1�,��O �� >(�� �M& )*XD�� .

>C�3� 1�SM B���B�:)B�� �'�B� �� ��BSM c�B� =B��
 %� H#D �� �'��9.�� ���� � �� �'�� �� �R' �!� ���� � R��
� ��,�!� ���� '� .1���& �I� %� ���<' =�� �4 �B�X� V:	M�-

)��� ��<' �'�� '� =*4 1��� .%� �'�B� '� �, �� ��SM c�� =��
 ��B4 ���� y�Ba	M� ��BM >4 �� ���'��C =��	(� ������ .1�BSM

>C�3� %� �X4 �� �'��9 )�� �'�� �� ����/1��O �� � R��
/t/ >(�� ��/badkonakt/� ���� ������ %� �
� '� ��.

F��H2–� � 0%+:
%� �
!"#! $�%	#& $
�
'( �
%-� <��1:
 �� ��� ��� �����  �
!;�����  �
! �
!"#! � �+	
�

 �� �-�>�+	
� 


'(F�� ���DJ�" ���D�/-� K'�$��"

��*!��<l/$)k$/Z(./0)l/�(ZZZ/Z

��� 4��M0/�)0$/Z(k/�)$l/$(Ns* 

V^9�./).�/Z(�k./)/(./Ns* 

���� >C�3�Z)Z(�k./)j(./Ns* 

H�.//)k$/Z(0/l)k/�(ZZZ/Z

*��#� ��� ��X� 



D
ow

nl
oa

de
d 

fr
om

 h
ttp

://
jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

W
ed

ne
sd

ay
, J

an
ua

ry
 2

5,
 2

01
2

:'��$;	 <�=� ��
�>3�  �� 

����'� � ( �	�'� �
 � ( ���)% �*�!+ ,�"- ���./�� �.0�/��% ��*./�12�
�3� 4141562 

L1� 
���� ��!� ����� ������ ���� �� >	C�� L��O L�G*G7�

 v��B� >BF �, ���
	�� ' �� �,�'% >�M��� >� )�� H��B�' %� �B�
_(�L���� �� �� ����T4 �*PE� ��J��� ���B4% ' 1��B	
� 1�,

���� ���& .' >� 1�7� >4 ��B	
� KB�C )B*�4�D ' ���C� 1��	
� |�3
�� 1���% L��**�� Y�"	�� ����& �� ��� �� � 	BT#(, ' ���B�

_(� H���' )C���� ���% �4 1���%���� �����.)�j(
>4��M 1�*���� �� ;��� ��GR�4 ������� �� K*B(X� ' ��BM

\�� =*	T"� �B4 f���B	4 ' )�� ��M �9 =��	!*4 �� ����% 1�,
=� U���C��� U,�� ��4�� .�'�B�9 )B�� 1���� ������ >(,

 )BO�C ' �B%��& 1�B,��(�,� %� �B#*��� >B4 %�*� 1��B4 ���B, 
>4��M 1�*��������� ��M .=*J�B� =*�� �� >� ������� �B�'�� ��B�

�� )C���� �� �'��9 )�� 1�B	(� �B%��& 1�B,��(�,� �����
>4��M 1�*���� %� ' ����� %�*�	!*4 ���
	�� ���M�� 1� �B��4 .�B��

 =B�(� �B*� �B���� 1��p�4 =� )�� �� �, �� >� ������� >F
>4��M 1�*���� %� )���� �I� >4 �R' ����#4 ��� ��M ��� >� ���

L���� ��,��"4>����4 ���%���*4 �� 1�*
� 1�, �B��& �B%��& 1�,
�BB�4 >	BB�� �BB%��& 1�BB,��(�,� 1'� 1�	BB!*4 �BB*�E� �BB��4 .

)Velterman(, '�������{{/ �Beraket �����B�(, '�{{l �
Berteschi ������(, '�{{l) (�l(

\�B� �� >B� �G*G7� ��$ZZj 6B��� Law 'So 1'�
������� >T��G���4% %� U*� >? ���?��? �	M�� `�' 1�, 1%�B�&

 ��B?��? �B4 �B���4 �� �'��9 )��j~0U,�B? 1���� >R�B�
�� ���
	�� qX(� >? ����� ����? �B s"B!� ������ ��2��

 %� KB�� �	M��B `�' W*R��� >*�� �� �� �'��9 )�� ������
 HBB(� �'� �'�BB� %� �BB	�4 ��'�BBa� ���BB��� ' >BB(�� vBB*SG�

�����).�k(�� ����B�% >B*R'� =*�B� �� ;��B� >���� >4 ><�� �4 �
������� )*#u� \�9 ���B���� �QB�' >B4 �B	��9 1�, 1�B*R�� 1�B,

 ���� ��B� �)�� U��M _B(� H��B�' vBD�� >B4 )BC ' �����B
`�' 6�5 �*R�� �	!*4 >F �, )*#u� �& gD�X	� ' ������ L����D�-

������� ��, %� U*B4 1�*R�� 1�,�SM |:O� )�< �� ;��� 1�,
�� �'�7� U*����).�{(L��O �� �'��9 )�� 1���� ;��� �

��B(� �*R�� ������� >� )�� =�(� �����% >*R'� =*�� �� �9��<
'`�`�' �*7BO �B*R�� �BR' ���B*� ��BC ��2� ��e >4 �� �, �� �B,

)*XD�� ��'�B7� 1�, 1�	B!*4 ��B��� ��B�% L�B� >B4 %�B*� �1�
����).$Z(�9��< H(� ���� ����� >� ������� ��3�9 >XR�S� �� �

)#BT� 1�	!*4 1�*R�� 1�,�SM �����4 >	C�� ���D �'��9 )��
 ��< HB(� ���� ���'% >� � �� �'�� >4 ��B���4 >B	C�� ���BD �B9

 L�BG*G7� f��B	� �B4 f��B	� =�� >� ��	�� Rafman ����B�(, '
)$ZZ/ (���� ����"(,).��(

$�%D �=%): 
���B� �� �� �,�'% >�M��� >� ��� ��!� >XR�S� =�� f��	�

sG� >4 :	#� �������J����� �� ���� �� ����T4 �*PE� ������-
�� ������ =�� ��	
� �*R�� 1�,��.1��Be >B4 >B� ���B���� >B�

v������� )C���� �� �'��9 )�� �� 	�� �� 1�B*R�� ������� ���
 �� 	�� =�� ����� >� �,'�� >4 )#T� �� 1�	(� 1�,�SM ' �	�4

���� )C���� ������� ����.

$���+�
M� 
�� >B� ��� >(Jp����< �� ����� H���� L�(9% %� ����� ��

�� �� d*G7� =�� ��2�� K���� �� ������D ' ��!� \�(� �����(� 1���.



D
ow

nl
oa

de
d 

fr
om

 h
ttp

://
jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

W
ed

ne
sd

ay
, J

an
ua

ry
 2

5,
 2

01
2

�� ������ �	
�� ����� � ���� ������ �� ����	 �	 �� ��� ��� � !"# ���� ������ 
� �$��%.... 

����'� �
 � ( ���)% �*�!+ ,�"- ���./�� �.0�/��% ��*./�� ( �	�'�12�
�3� 4141562 

REFERENCES 
1. Nevins W, Mary E, Patrica M. Children with 

cochlear implants in educational setting. 2nd 

ed. London: Whurr publisher, Inc; 1996. 

2. Hedrick M, Carncy A. Effect of relative am-

plitude and formant transition on perception 

of place of articulation by adult listeners with 

cochlear implant. J Speech Lang Hear Res 

1997;40(6):1445-57. 

3. Helen E. Cochlear implant objective meas-

ures. 3rd ed. London: Whurr Publisher Inc; 

2003.p.14. 

4. Bloman J, Sweat D, Karry M. Cochlear im-

plants in children. 6th ed. California: New 

Medical Publisher, Inc;2005.p.33-8. 

0.� g!"��x �X*
 .������ �� �'��9 )��.
\'� ��BBF.���
BBO� :��BB�� ��BB�� �� BB!��� L���BB!	��
���
O���.k$.

6. Cooper H. Cochlear implant a practical guide. 

4th ed. London: Whurr Publisher, Inc; 1991. 

p.92-101  

7. Dragana B, Cikajo G. Self–monitoring during 

speech articulation by cochlear implant users. 

1999; [7]. Available from: 

URL:http://www.gri.gallaudet.edu/priority/gri

01. Sept:22.2006 

8. Kunisue K, Fukushima K, Nagayasu R, Ka-

wasaki A. Longitudinal formant analysis after 

cochlear implantation in school-aged children. 

J Pediatr Otorhinolaryngol 2006;70(12): 2033-

42. 

9. Barbara G, Bertch K, Birford P. Preparing 

teacher to educate deaf and hard of hearing 

children from language minority families. 

2001;[13].  Available from: 

URL:http:/www.gri.gallaudet.edu/priority/gri

01. Sept:22.2006 

10. Engelmann L, Waterfall M, Hough J. Results 

following cochlear implantation and rehabili-

tation. J Acoust Soc Am. 2005; 86(6):2113-21. 

11. Rafman M, Mertens S, Kathryn M. Support 

services for parents of children who are deaf 

or hard of hearing. 2002;[6]. Available from: 

URL: www.gri.gallaudet.edu/priority/gri01. 

May: 12.2006. 

12. Tatter V, Chute P, Hellman S. The speech of 

a postlingually deafened teenager during the 

first year of use of amultichannel cochlear im-

plant. J Acoust Soc Am. 2006; 86(6): 2113-21. 

13. Milchard A, Cullington H. An investigation 

into the effect of limiting the frequency band-

width of speech on speech recognition in 

adult cochlear implant user. J Audiol. 2004; 

43(6):356-62. 

14. Lejeune B, Demanez L. Speech discrimi-

nation and intelligibility: outcome of deaf 

children fitted with hearing aids or cochlear 

implant. J B-ENT 2006;2(2):63-8. 

15. Barry M, Sue A. Cochlear implants for young 

children. 2nd ed. London: Whurr Publisher, 

Inc;2003 

16. Tair M. Cochlear implants and deaf children. 

3rd ed. London: Wurr publisher, Inc;2002 

17. Mildner V, Sindija B, Zrinski K. Speech per-

ception of children with cochlear implants 



D
ow

nl
oa

de
d 

fr
om

 h
ttp

://
jo

ur
na

ls
.tu

m
s.

ac
.ir

 o
n 

W
ed

ne
sd

ay
, J

an
ua

ry
 2

5,
 2

01
2

:'��$;	 <�=� ��
�>3�  �� 

����'� � ( �	�'� �
 � ( ���)% �*�!+ ,�"- ���./�� �.0�/��% ��*./�12�
�3� 4141562 

and children with traditional hearing aids. J 

Audiol. 2005;20(2): 219-29. 

18. Law Z, So L. Phonological abilities of hear-

ing-impaired cantonese-speaking children with 

cochlear implants or hearing aids. J Speech 

Lang Hear Res. 2006;49(6): 1342-53. 

19. Burkholder R,  Pisoni  D.  Speech  timing  and  

working memory in profoundly deaf children 

after cochlear implantation. J Exp Child Psy-

chol. 2003; 85(1):63-88. 

20. Monini S, Filipo R, Bosco E. Influences of 

variables for communicative targets after co-

chlear implant. J Child Lang. 2006;29(4):713-

33.

 



Audiology/Vol.16/No.1/2007 

Corresponding author:  Speechthrapy Dept. Faculty of Rehabilitation, Medical Sciences/ University of 
Tehran,Iran, E-mail: m_smanesh@yahoo.com 

The comparison study of articulation errors in cochlear implant 
children before 3 and after 4 years old 

 
 
Mohsen Saeedmanesh1, Azar Mehri2, Nematollah Rouhbakhsh3, Majid Bitaraf4, Parvin 
Ketabdar5 
 
1- M.Sc. in Speechthrapy, Speech thrapy Dept. Faculty of Rehabilitation, Medical Sciences/ University of 

Tehran,Iran 
2- Member of Speechthrapy, Speechthrapy Dept. Faculty of Rehabilitation, Medical Sciences/ University of 

Tehran,Iran 
3- Member of Audiology Dept. Faculty of Rehabilitation, Medical Sciences/ University of Tehran,Iran 
4- Member of Statistics Dept. Yazd Azad University, Iran 
5- B.Sc. Student. Audiology Dept. Faculty of Rehabilitation, Medical Sciences/ University of Tehran,Iran  
 
 
Abstract 
Background and Aim: Speech is the essential need of the social life. To acquire that, children highly 
rely on the normal senses and speech full environment. The normal auditory senseis the most 
important need. Early amplification intervention in children with hearing difficulties is advised. 
Cochlear implant technology provides an effective help for hearing-impaired children in recent 
decades. With regards to new and limited implantation services in Iran, the effects of operation age on 
speech and language of implanted children was not studied yet. The purpose of this study was to 
compare articulation errors in cochlear implanted children with different operation age. 
Materials and methods: In this cross-sectional study, ten cochlear implanted children before three 
and eleven after four years old were evaluated. The participants were without any anatomical, visual, 
and intelligence abnormality and 2.5-3 years was passed from their operation. Then, by using Picture 
Pho-netic Test (PPT), the articulation errors of individuals were extracted and for more evaluation of 
the er-rors and complete of PPT, we, also used their excited connected speech by presenting pictures. 
By application of t-test and using SPSS software, the data was analyzed. 
Results: Data analysis indicated that, there was meaningful significant difference between substitute 
errors and whole errors in two gropes but there was not meaningful significant difference between de-
stroyed errors in two gropes. 
Conclusion: The children who undergoing operation after 4 years old had severed articulation disorder 
than other grope. These issues indicated that the earlier operation of children will lead to improve the 
speech skills and reduced the articulation errors. 
Keywords: cochlear implant, articulation error, Iran 




