
 

  
1 - ������	
� �
�� ����� �������� �����
� �������� ����� �  ���� ���!"
��
 �#$�
 �%�&�&�� � #�'( )'�*�� %$  

2 - 	
 �������)�$	
 �
�� ��,��
� �������� �����
� �������� ����� �  ���� ���!� "
��
 �#$�
 �#$�
 �-
�  

3 - ��/�
 0�1/��� )�$	
 �
�� ��,��
� �������� �����
� �������� ����� �  ���� ���!� "
��
 �#$�
 �#$�
 �-
� )���3�45� ��15(  
Email: mohsen@sharifirad.com 

 
714  ���� 	
�� 

����� ����/���� �
� / ��
��	�
�  / !
"# $ %��1391  

  

www.mui.ac.ir  

 ������ ���	
�� �
����� ���� ��
��� ��	������ ���� 
� 
��� ����  !	�
�  

"# ���� �� ���� ���$  

 
������� 	
���
1��	�	� ������ 	��� �2 ����� �����  ���3  

  

�����  

�����: ()  *�
� +�$#)Nano technology (() ./ !0*12 �" ���� (�" +�$# 3*4�5 $ 
�6�� 7)� 8
���9 $ +0  
� 80 +�
�:" �3

�;%2 ��0 �<�
�� 

4=0 �" ��:"0$ 7/
1; $ +8�$
�5 	*�2 �3 0� 3*> �
?/
@ A"*> �" BA�C1; $ A��2 +
� . 
�$%E (�)%F %�� �3 
"

() 3�*� �3 !
�G;0 !
��%�� +8�$
�5 3
�@ �/%/<� !
�
1��
5 H�03 %" %=I� J�0*2 (��C� K<� 
" %E
L �CM
N� BO*E*�  *�
� +�$#

 �
� �31391 <� 	
��0. 

��� 
�:  3
�@ �/%/<� P5%� �3 JQ
� !
�
1��
5 +$� %" +�
��%� 
" �5 3*" ACN�� R$� �" A����� AG�;*� O*� 80 %E
L �CM
N�

<� 	
��0 !
�G;0 !
��%�� +8�$
�5 .7�@ +0%" �303 +�$# H�%9 80 
�  $ A/0*��� $ +%�
S A/0$� �5 <� �3
G��0 ��>
� T��� ��
�

�%9 A/
/
9H �)%F �0%U <�/V� 3�*� ��
� . A?�:4�� W/%E 80 �3
G��0 
" �<�# ��3 �" 

2�X0Spearman  $Pearson !*�8# $  +
�

Mann-Whitney U  $Kruskal–Wallis  ��
F <1  !*��%F� J���� P�� $)Multiple regression (	%� ����$ �"  �0P)019SPSS 

�)%F �0%U J���� $ �/P�� 3�*�. 

��

� 
�:  !
�
1��
5 A1� (�?�
��5/36  �
�C� K0%��0 
" �
�4/9 3*" .��$3 �3 �5%� %�[�� (�" () 
" \
4��0 �3 A�8*�# +
�  *�
� +�$#

A1C� \
4��0 B!
�
1��
5 H�03 $  ��03 3*@$ +�03)387/0-  =r B000/0 < P( !
�
1��
5 H�03 
" J��:� +
�%�[�� %/
� (�" 
�0 B

�N"0� A1C� + ��3 �" +�03 <�
�� .() H�03 %" %=I� J�0*2 A��%" �3  J/<C� (��C� W/%E �0<�� B!*��%F� J���� T/%X 80 B*�
� +�$#

 �<�)Adjusted R square (039/0 <�# ��3 �". 

����� ����: () �" �4:� +8�$
�5 !
�
1��
5 H�03 A� �
���0 �5 A"*�N� !0<1  aN� �3 *�
� +�$# T/%X 80 �5 +30%)0 $ 3*4� B�)� 

() (/0 
" A�
?��03 
��b�� <1��03 +%�c
" H�03 B<�3*" �<� 
1�# +�$# .() (/0 �C�*� �0� !3*�� �0*�� +0%"  Hd" �3 +�$#

A� %�� �" +�$%E !
�
1��
5 H�03 +
���0 ��@ 
�>0<� �
�20 B+8�$
�5 <��.  

���� ����� �
�: () B*�
� +8�$
�5 B+�$#  

��
�� ���: A��$e9 

�)
/�3 �M
��: 25/11/90  �M
�� R%/h9: 27/3/91  
 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-1
2-

31
 ]

 

                               1 / 9

http://hsr.mui.ac.ir/article-1-415-en.html


<�C��*9 
E%��2 !0�
6�� $  

 
���� 	
�� 

����� ����/���� �
� / ��
��	�
�  / !
"# $ %��1391  715  

  

www.mui.ac.ir  

��� � 

�����
 7�
�8 ���9 �9 :$&�
 ;< ���� ;��� ��= >9��  ��

��1�5= >� %
���?� ���59 )<�,/ 
� �� >@�-  A'�B� ��=

"� )!��� >9 �= "�?��
 �=
�C  �
 D�� ������� EB9 � ����

F5�� )1G�5� ��(�H ;�
 .EB9 �� ������� ���� �� D�� �
 

��,��8 )J�C �
���C�9 F	
 � �
 ���K�� �L� �3�?�/
 �%
���J 

FM�N- � ��O9 ��
��9 )K�J
 79�1� �
 �)P�QR >P	�� %�&�&�� 

� ;< ����  �=� F����� >P	�� �=� �)���� )�� �
 "���
 

SO� ��
�H
 � F�1�
 ���� >9 :�5- )�  ���)1 .(T�
�( 

���P�� �� >P	�� �
���� ������� � U
�=
 V&�� 9��W� �
 

>'*8 F�1�
 )�
XY �Z4� )� �1/�9. ;�
 �
 �;�9 ;< ���� �=� 

������� S'(- ���� >� %�&�&�� >'�	� >9 ������� 

>P	�� )� ��19�� �
�9 E�
D<
 �� ��O9 [N- ��� � ��QO9 

��
���� 79�1� )P�QR � \��� F5�� ;�1]*= � F��&� 

>����	 ��= �)��5�
 )(�*�8
 � E1� ���
�H
 "
�! J�(> 

>P	�� ������� �^�� >9 "
������  �1�5= ����_)2 .(;�
 

;< ����  �=�
 `� %�Q8�� ��	 ���	�� ������� )�1	 
� 

S=
�< )� �1��*� � ��K�� "���
 A�R ����5! ��� �
 �=a�� � 

%���C 
� )� �5�� ����	 � �
 ��	 ��,�� 3��1� "�5�
 �9 

79�1� )P�QR � ��O9 ��
��9 �
 "� 
� ��QO9 )�  �1�B9)3.(  

;<  ���� ����)Nano technology ( `� "
�1( >9

;< >�/� ;�9 ���� ��Q*� � %$��� 7<� ������ � �
  �� �=

>J�( �
 ����59  ��C ��,��8 )9�C >9 �)�P1J � )*'( ��=

F	
 ����	� %�QZ
 >9 >�59
� 7��1J � ������� #�'( �� 
� .

;< ��9��� ���� ���� � >*= �� )P�	� ��=���K�� T-
� 

>�59 ���
�O,� ����
�<  ������� %
��K�� 3�&��
 � ��19

��
� .;< ����  �)�
XY 7��1J � ������� FP1J >9 ���� ����

"� F�N�� � %
��K�� "
D�� E�
D<
 ;*b��  [N- ��1� �� �=

)� ;��� ��� 79�1� � F5�� \���  �/�9)4(.  

;< ;< ����� ���� E1� �
 >� F	
 ���� �
� � �=E1  )��=

)� d�N�
 S�
 e@	 �� >� )� f�1� ���<
 ���! .;< ;�
   ����

������ �=
�C �� 
� #�'( #�*� ���8 .V�H� ��QP� >9  ���

;< F	
 ��1�� �� #�'( >*= �
�9 ���8 )9$&�
 ���� ���� . ;�


��� ��QO9 >9 ���H �g�K�1��  E=�� � F����� �)9����
 ��=

 � F	
 F5�� \��� �
�9 %
�@CFJ�<  ��K�� �
�9 
� )��=

FC�	 �=
�C S=
�< ���8 %a�
�� .;<  7H
� �� ���� ����

S�
 �
 )=��! �� � S�
 e@	 �� )	�1O� )� �= �/�9 . ;�*= �


)� �9 ���	 A��P� ;< >� ���  ���8 >�/� `� ���� ����

>�/� #�*� �� ����8 ������ >�'9 �F5��  F	
 �=)5.( 

S= � ��=���� ���� �9 "���;< � S'( �� ����  >9 ����

;< ���- F�K�P< D�� "
��
 ���� �� ����� ����  )��!���! ��=

i�R >1��� ;�
 �� F	
 ��/ #�j�
 � �D�� . ��_�- 3�- ��

;< F��K�
 �
 )�� ���� ���� �=;< �  ��*/ >9 ���� ����

)� F	��	 �� >� ���  #��Ok >K�	  1� >����9 � #�L� )'� ��=

�/ ���f� "� >9F	
 � . ��O8 %�
�� �>1��� ;�*= ��

S= ������� %�
�� �
 )C�9 �9 #�! >��C ��,�	� � �= �= �

;< ���- �� F�K�P< � ���	��59 >9 ���� )�
�8
  ���� ����

 F	
 ���� #
�H
)6.(   

)R 3�	 �=� ��C
 >����	 ��
X! �=� S�k ���!  �


V��R �7��1J ��,��
�  �=� FK�� �� ���- ;< ���� ���� 

%��J >�<��X� mF	
 �9 ;�
 ���
 >� F<����  �=�� >1��� ;�
 

��
��9 ��Zf� U�,/ � )�QG� �9 >Q18 ��= )!��� A'�B� "�5�
 

>�/
� �/�9 )11-7(. F�*=
 ��8� �9 >����	 ��
X! �� 

%�&�&�� � �>P	�� )��*( o�� � ��,� FQ5� >9 `� 

;< ���� �� 3�- )� ���OM ��
�� ��Zf� )&�*( 
� �9 �>1�
 

���N�	
 � ��9��� ;< "� ���� >�/
� �/�9 .o�� ��Q�/
 � )�- 

��Q� `� )��*( o�� FQ5� >9 `� ;< ���� �p�C �j1� 

>9 )N1� E1�
� �
�<
 �� ���� "� ;< ���� )� ��/ )16-12(.  

>9 �= �3�- ���X� #��� � o�� )��*( �
 ;< ���� ���� 

>9 "
�1( `� q�_�� )*'( ���OM�� �� >�/X! ��i�@� D 

���9 �F	
 ��
 "�&&�� #�'( )P�QR � )(�*�8
 )!��� >9 

q��/ >9 )	��9 F�*=
 FC�1/ T��� >P��8 ;< �
 ���� ���� 

���� ��
 .�� F&�&- ����59 �
 �;���� %�&�&�� �9 ��� 

>��	� �= �� )=�!� �
 %
�@C � ;< ��
�< ���� ���� D��*�� 

���9 ��
 � ��*� >9 )	��9 %
��Zf� ���]�� ����59 �
 ;�
 

T�
�( �9 ��,� >P��8 �� ���- ;< ���� >�C
��� ����  ��


)11( .)R 3�	 �=� ���C
 %�PK�@� ���P�� �� >1���  )	��9

��,� �
�<
 �� p�
C ;< ���� ���� � ��=��?��  �
X!��Zf�

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-1
2-

31
 ]

 

                               2 / 9

http://hsr.mui.ac.ir/article-1-415-en.html


H�03 %" %=I� J�0*2 A��%" +8�$
�5 3
�@ �/%/<� !
�
1��
5  

716  ���� 	
�� 

����� ����/ �
����� / ��
�� 	�
� / !
"# $ %��1391  

  

www.mui.ac.ir  

�9 "� %��J >�<��X� F	
 >� �� ��� >9  ���� )C�9  �


SO� ;��� "�  �=���/
 )� ��/:  

 ��;< >P	�� >1��� �� )���
�H
 "�ONJ
 "��	
  � ���� ����

 %��
�H
 ;�
 ��
 �F	
 >�<�! %��J ������� �� "� ��9���

 � )=�!� >9 ��*� � ���9 )����� %a�
�� >1��� �� ����9

���- �� �
�<
 o��  >�C
��� ������� "�]*= A'�B� ��=

F	
 .F/X! ��8� �9 E�9 �
 E/ 3�	 �
 ���� ;< ���� ���� 

�� �������� EB9 )>Q-�
� 0�	
 �9 ��= )
B/ V&�� 

�9 "�

B�� "�P'@� � ���'� �� >1��� q�_�� ���� 

E=�^�( >9 �L� )� �	� >� �� "��� �G�
 E1� "
�! EB9 

�������� )=�!� o�� � )���J �
 #�ON� ;< ���� ���� � 

��=��9��� "� >�<�,� T�/ mF	
 `/ "��9 ;�
 ��
 

)� ��
�� P	��> ;< ���� ���� � �� ��O9 >j��� ���! �
 

T�5���� �= � F�'9�H ��= ��< >9 �
�1� "� �
�9 3���� 

"��*� FP1J ������� 
� �9 >8
�� ��Cf� ���	.  

�
 ;�
 ��� #�j�
 )��PK�@� �� >1��� e@	 )	��9 )=�!� 

�
�<
 FQ5� >9 ;< ���� ���� �� ������� EB9 � �,�� 

EB9 �= ����_ F	
 �� ��9"
 �9 FC�1/ � T�'�� F�P_� 

���8�� FO8 ��!� ���	 � d�	 "�
� �
�<
 >9  ��	

;< ���� ��= ���OM�� "�]*= ;< ���� ���� >����9 ��= 

EB9�Z
 
� ��� ��� )-
�R .������ "��9 ;�
 ��
 �
 )�� 

;��5B� #�! )� >� F	
 )��= "
�� �� ���	
� �
���� >P	�� 

;< ���� ���� �� EB9 ������� 9F/
�� .�9 �_�- E=�^� 

�� ;�<�! �L� %���_  �Z4� T�
�( ;��P� U�= �9 � q�_��

 "��	�O/ ������� ��O8 F����� "�	�1/��� E�
� �9

;< ���� �� "�ONJ
  3�	 �� ���� ����1391 �/ #�j�
.  

  

!�� 	"  

)N�J�� q�� �
 �_�- >PK�@�-  ��9 )P@&� ��� >9 )'�'��

�1/��� T��/ "� ����� >P��8 >� D��� �� TY�/ "�	

 � D�
�� � "�ONJ
 "��	�O/ ������� ��O8 F�����

F��/ ��9 D��� ;�
 �9 \Q��� )��= .>��*� ���  >9 ���!

 ����� >P��8 �
�<
 T� T��/ ���*/�	 %��J) q�*j� ��

150 �N� ( ��
�P� ;�
 �
 >���9140 E	��  ��
� � T�*�� >���

�/ >PK�@� .7*8 �
�9 ��
� ���� �� �
 �=E	  V&�� >���

 ���< %�
B�� EB9 >	 �
�
� >� �/ ���N�	
 >�C�	  

)6 >��!( )�����	 %�
B�� �)3 >��! ( E�
� �)18 >��! (

��9 .E	�� )�
�� ;��P� �
�9  � ��=�M )�
�� �
 >���

E	�� )����� � �/ ���N�	
 )�
����  \	�� "� T�*�� �9 >���

30  >�/� )	�1/��� �C� 3�	 "���j��
� �
 �N� �9 �������

Cronbach's alpha 9/0 F<�! �
�H ���f� ���� .  

7*8 ��
� ����  �
 TQH � ��9 ���b- >Q-�
� ��� >9 �=

E	��  �/ ��
� e�_�� T��� %��J >9 >PK�@� U
�=
 ���!

�/ XC
 >PK�@� �� F��/ �
�9 )=�N/ >��=�!� F��_� � .

�	
 � )N�J�� ���� �
 ���N�	
 �9 ���� F	� >9 %�($R
 )R�Q1

 w��_ ����P� U
���
 �;�,���� �)�
�
�< �J�� �)�
�
�< ��L�

 ),�5Q*= w��_ �%
���?�Spearman  �Pearson  �9 D�� �

"����  ��=Mann-Whitney U  �Kruskal–Wallis  D�� �

 >��! �1k "��	�!� T�'��)Multiple regression ( >9

#�� >'�	� �
D<
 19SPSS )1P� e@	 ;�<�! �L� �� �9  ��
�

05/0 F<�! �
�H T�'�� � >�Dj� ����.  

  

�#$	� 	" 

 "�	�1/��� )1	 ;�,����5/36  ���P� U
���
 �9 3�	4/9  ��9

"
�8 >� "� ;���  �=19 ;5� � 3�	 "� ;���  �=60  ;	 3�	

F/
� .72  �
 ��*� "�	�1/��� �
 �J��45  �1�/
� ;	 3�	

 ;�1]*= �8/10 "� �
 �J��  ����9 )1	 ���! �� �= �
50 

����9 3�	 . ��� �18 �
 "�	�1/��� �G�
 �V�&�� ;�
 ��

)4/75 �J�� ( ���5�K )'�
�� o��� �
�
� �)91  � �N�

1/65 �J�� (����9 . "�	�1/��� ��
�
 ��� >9 3�?�/
 ;�,����

18 "� ;���*� >� ��9 3�	 "� ;�����9 � `� �=  �=30  3�	

�
�< ;�����9 � �1�/
� ��� >9 3�?�/
 >&9�	x	�� )�
  �
 "���!

 ����9 )*	� "�	�1/��� �#
�B�	
 F�P_� �L�) 3��81.(  

64  ;*_ )/���� ���� y�= �� "�	�1/��� �
 �J��

 ����� F��/ ��/�9 `���!�
 ������� >9 W�9�� >� F��C

����9 .22  ����� `� �� �N�11  � ���� �� �� �N�15  D�� �N�

Q��� F��C ;*_ ����� ���� �� �
 E�9 �� ������� �9 \

����9 ���� F��/ `���!�
. 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-1
2-

31
 ]

 

                               3 / 9

http://hsr.mui.ac.ir/article-1-415-en.html


<�C��*9 
E%��2 !0�
6�� $  

 
���� 	
�� 

����� ����/���� �
� / ��
��	�
�  / !
"# $ %��1391  717  

  

www.mui.ac.ir  

 %��&1 :��(	)� �� *�++, -,�� .	�	+��	, /�$��0��� 1	234�  

��5#�  ������$)���( �8�� ��9:; �8�� 

 ��� ����)
��(  

 

 
� ����35 67 8/47 8/47 

35  ��40 15 7/10 5/58 

40  ��45 19 5/13 0/72 

45  ��50 24 1/17 2/89 

 
� ���� 50  

 

15  

 

8/10  

 

100  

 

!"�#$� %&�  

 

���� � '()*+ ,-. 17 1/12 1/12 

/0�1�2 91 1/65 2/77 

/0�1�2 ,-. 30 4/21 6/98 

3���+  

 

2  

 

4/1  

 

100  

 


�4�5� 67 ��  

 

 
� ����5 6 3/4 3/4 

5  ��15 54 6/38 9/42 

15 ����  � 73 1/52 0/95 

8��9 :�;   

  

7  

  

5  

  

100  

  

<�;=��� >�?@� 

A��� 56 0/40 40 

�0���9 2 4/1 4/41 

3+�+A��B  

�*�� 

22  

49 

7/15  

35 

1/57  

1/92 

8��9 :�;   11  8/7  100  

 
 >� `���!�
 ������� #�ON� �9 )��1/� ��� ���� ��

)'9 %��J >9 >1�D! FN= �� -  �
�P� ���9 �����! i�R ��C

76  �N�)1/57 �J�� (F��	 V��R �
 >� ����*� #$(
  ��=

�1�
�����! �1/� #�ON� ;�
 �9 )���  � ��
75  �N�  

)4/56 �J�� ( %$�
�� "
��� �� >� ����� #$(
 D��

��/ �1/� #�ON� ;�
 �9 )=�,��
� ��
 . "��9 ���� >9 >8�� �9

���� )-
�R #�( � `���!�
 ������� #�L�  )/���� ��=

���� ;�
 �"�	�1/��� �
�9 >1��� ;�
 �� F��C ;*_  �=

R ;���*� �9 
� )��1/� >&��45  �N�)8/33 �J�� ( ��C >9

���
� p�
�C
.  

 �� "�	�1/��� E�
� e@	 ���� �� ���� F	� >9  ����

;< #�ON� p�
C  E�
� e@	 >� �
� "��� ����� ����

>1��� �� "�	�1/���  "�k )��=»;< >]B���� �9 )��1/�  ����

����« �»;< #�ON� �9 )��1/� ���� ���� « �»9 )��1/� %$j� �

;< �9 \Q��� %����� � ���� ���� «)� ���� �/�9 . >9 >8�� �9

>1��� ����� F	� >9 %
���?� w��_ E�� ��=  w���� >9 FN!

 >Q�� �
�
�1  ��3 )� �1/�9 .>��! ���� �� ��
  "�k )��=

»��� �9 )��1/� )����� �
�� FC�	 ��=« �» )��Q� �9 )��1/�

���� S�=�N� �« �»9
 �9 )��1/�>��� �J�1( ;��P� T��	� � �
D «

 �»;< >P	�� >1��� �� �=���� ��,��8 �9 )��1/� ���� ���� «

 ��9 \	��� �- �� "�	�1/��� E�
� e@	) 3��82.(  

�� ;�
 >PK�@� ;�9 ��?�� F��/ �� ���� ��= )/���� �� 

W�Q��
 �9 ;< ���� ���� � E�
� "�	�1/��� W�Q��
 )1P�  ��
�

 F/
� ��8�)387/0-  =r �001/0 < P( . ���	 ;�9 ��


)1P� >@9
� "�	�1/��� E�
� �9 T&�5� ��=��?��  >9 ��
�

 ����� F	�) 3��83.(  
  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-1
2-

31
 ]

 

                               4 / 9

http://hsr.mui.ac.ir/article-1-415-en.html


H�03 %" %=I� J�0*2 A��%" +8�$
�5 3
�@ �/%/<� !
�
1��
5  

718  ���� 	
�� 

����� ����/ �
����� / ��
�� 	�
� / !
"# $ %��1391  

  

www.mui.ac.ir  

 %��&2 :�$ <�=�� >�2? �� .	�	+��	, @��� A)� ��	� B��C  

�$ <�=�� �� ��&�� �8	+
 ��	� B��C 

@��� A)� 
D, ���? D, B���E 	; �	�F �	�F ���? 

������$ �8�� �$����� �8�� ������$ �8�� ������$ �8�� 
����$
�� 

��
�8 

-0�0 6C=*A�� �  �*��5D 114 3/80 21 8/14 2 4/1 0 0 0 0 

-0�0 <-EFG �  �*��5D 40 2/28 78 9/54 19 4/13 2 4/1 0 0 

 �  HI��G !�*��0 � !"JG �  �*��5D
K. -0�0 3A�D 

95 9/66 34 9/23 4 8/2 0 0 0 0 

3�*�LG �  �*��5D K. 6�FE0 -0�0 3A�D 56 4/39 65 8/45 18 7/12 1 7/0 0 0 

�*-0�0 !M-#$G N�-0� �  �*��5D 80 3/56 50 2/35 9 3/6 
  

0 0 

>O���*
 �  �*��5D K. 3�P -0�0 3A�D 118 81 21 8/14 2 4/1 1 7/0 0 0 

K. A+ 6*�9 �Q��R �  �*��5D -0�0 3A�D 114 3/80 20 1/14 2 4/1 1 7/0 0 0 

�5D 6��G
 A+ ;*;S !�R���O� �  �*�
K. 6?�-� -0�0 3A�D 

96 6/67 29 4/20 7 9/4 
  

0 0 

��T*�9 �  �*��5D K. ��0���*� 3�P -0�0 3A�D 101 1/71 32 5/22 4 8/2 1 7/0 0 0 

 �+�F��� 
� �5�0 3�P;G��9 �  �*��5D
�*-0�0 !M-#$G 

99 7/69 25 6/17 3 1/2 1 7/0 0 0 

67IU �  �*��5D ;� �*-0�0 +�-G 3 75 8/52 46 4/32 16 3/11 1 7/0 0 0 

VO�5 �  �*��5D K. 6?�-� 3�P  3A�D
-0�0 

108 1/76 27 19 4 8/2 1 7/0 0 0 

 
� �+�F��� A+ ���*� !�W0 �  �*��5D
�*-0�0 !M-#$G 

96 6/67 35 6/24 8 6/5 1 7/0 0 0 

:���� ��T*�S �  �*��5D  6��G
 A+ �P
K. 6?�-� -0�0 3A�D 

102 8/71 29 4/20 7 9/4 1 7/0 0 0 

�*-0�0 +�-G >O�� �  �*��5D 84 2/59 37 1/26 16 3/11 1 7/0 0 0 

-0�0 '�P�FG � �0�IG �  �*��5D 82 7/57 40 2/28 11 7/7 2 4/1 0 0 

 �Q��R K��?� X*��� � A�L � �  �*��5D
6*�9 

105 9/73 25 6/17 6 2/4 1 7/0 0 0 

A-�� ��T*�S �  �*��5D 6��G
 A+ �P
K. 6?�-� -0�0 3A�D 

91 1/64 41 9/28 6 2/4 1 7/0 0 0 

  

 %��&3 :��5#� �G#�H9" .	�	+��	, @��� �#�I�� ��5#� 	I J� �; B	"  

��5#� �G#�H9" K��
 L�� �G#�H9" K��
 �+�� A)� B��� 
>G;O X$G Spearman 179/0- 105/0 

�A�+ A+ >��5 K. �  Z�I�A� A+ [
-GD 3�P 0 3A�D-0�* Spearman 387/0- 001/0< 

>�1�S Spearman 039/0 700/0 
3A�+� A�� 67 �� Spearman 006/0 960/0 

K� Spearman 086/0 410/0 
�(�#$� 6�5A Spearman 049/0- 650/0 

!"�#$� ]-&� Spearman 182/0 081/0 
K. �  �*��5D [�A -0�0 3A�D Spearman 006/0 950/0 

* ��?G &� A+ 3A�+ %�+ ;QA+  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-1
2-

31
 ]

 

                               5 / 9

http://hsr.mui.ac.ir/article-1-415-en.html


<�C��*9 
E%��2 !0�
6�� $  

 
���� 	
�� 

����� ����/���� �
� / ��
��	�
�  / !
"# $ %��1391  719  

  

www.mui.ac.ir  

 %��&4 : @��� � 1N�2�; O�)� ��G�	�� ���	 �

�$ 	I �)I�� �� .	�	+��	, ��	� B��C  

 O�)�

1N�2�; 
������$ 

 ��G�	��

�H;� 
2X sig 

'()*+ 4 25/6   
'()*+ ,-. 4 75/45 

73/9 021/0* /0�1�2 64 32/48 

/0�1�2 ,-. 21 98/50 

 *��?G ;QA+ ^�9 %&� A+ 3A�+  

  

 "�	�1/��� %
�L� � %$�
�� i�@	 ;�,���� >5��&�

;< E�
� p�
C ��  i�@	 ;�9 >� �
� "��� ���� ����

)1P� %��N� "�	�1/��� E�
� � %$�
��  ��
� ��8� ��
�

) 3��84.(  

 E�
� p�
C �� "�	�1/��� %
�L� ;�,���� >5��&�

;< ���� �� F��/ }��K >9 ���� ����  ���N�	
 �9 )/���� ��=

�
  "����Mann-Whitney U F<�! #�j�
 . �
� "���  ����

 FQ5� "�	�1/��� E�
� � ���
�X! )/���� ���� �
�P� ;�9 >�

;< >9 )1P� %��N� ���� ����  ;�9 )���Q( >9 m��
� ��8� ��
�

���� �� >� )��5� E�
� ;< >9 W�9�� )/���� ��=  ���� ����

���� ;�
 �� >� )��5� � ����9 ���� F��/ = ����� F��/ �

)1P� U$�C
 �����9 F/
� ��8� ��
�.  

;< �9 >@9
� �� "�	�1/��� E�
� ;�9  ��� � ���� ����

;< �9 )��1/� )1P� %��N� ���� ���� ��� F	� >9 ��
� . >9

��� �
 >� ��
�<
 ;�9 �)���Q( ;< �9 A'�B� ��=  ���� ����

"� E�
� "
D�� }��K �
 �����9 ��/ �1/�  ���� �� �=;<  ����

)1P� U$�C
 ����  V��R �
 >� ��
�<
 mF/
� ��8� ��
�

;< ;�
 �9 )=�,��
� %$�
��  �����9 ��/ �1/� ����

 %$j� � >������ V��R �
 >� ��
�<
 � E�
� "
D�� ;���a�9

 �����9 >�<�� F	� %�($R
 ;�
 >9 >9��� 79�1� ���	 �

�1�/
� 
� E�
� "
D�� ;���*�.  

  
 %��&5 :0Q���  @��� �I �RS� T���
 �������0� %�� B	"

�$ ��	� B��C  

.����0� %�� R 
R 

Square 
Adjusted 
R Square 

6�1 �� ��4�G :

K. `0�+ -0�0 3A�D 
406/0 165/0 039/0 

  
 %��&6 :�$ @��� �I �RS� T���
 �������0� %�� K���
 ��	� B��C  

������0� %�� 

 K���
  

�����	#�� ��V 

 K���
  

����	#��� t  Sig. 

B Std. Error Beta 

> �a 117/2 502/0  221/4 001/0< 

>G;O X$G 008/0- 011/0 123/0- 745/0- 460/0 

�A�+ A+ >��5  K�@ [
-GD 3�P

>G;O 
156/0- 099/0 211/0- 588/1- 118/0 

>�1�S 145/0 107/0 186/0 352/1 182/0 

3A�+� A�� 67 �� 010/0 011/0 237/0 840/0 404/0 

K� 005/0- 010/0 133/0- 488/0- 628/0 

�(�#$� 6�5A 002/0 007/0 037/0 272/0 787/0 

!"�#$� ]-&� 046/0 079/0 080/0 581/0 563/0 

-0�0 �  �*��5D [�A 009/0- 023/0 055/0- 391/0- 698/0 

  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-1
2-

31
 ]

 

                               6 / 9

http://hsr.mui.ac.ir/article-1-415-en.html



�@ �/%/<� !
�
1��
5 H�03 %" %=I� J�0*2 A��%"+8�$
�5 3  

 
720  ���� 	
�� 

����� ����/���� �
� / ��
��	�
�  / !
"# $ %��1391  

  

www.mui.ac.ir  

;< E�
� �9 �Z4� T�
�( )	��9 ��  V��R �
 ���� ����

� w��_ �
�&� �"��	�!� T�'�� ��/ T��P� ;��P039/0  >9

)� "��� >� ��� F	�  �O1� �=�3  ��?�� %
���?� �
 �J��

)� ;��Q� T&�5� ��=��?�� \	�� >�59
�  ��/) 3�
�85� 6.(  

  

W�I  

�� \�
�/ )'P< ��
� "�/ ���� ���- >9 ;< ���� ����� `� 

%���_ >9 ��*/ )� �� � ��� ;�<�!�L� �=��9��� � F�'9�H ��= 

"
�
�< ;< ���� ���� �������� �� F�*=
 "� 
� A(�b� ���*� 

F	
 .;< ;�
 ���� "
�1( >9 `� �FJ�< %�Q8�� 3��� �� 

EB9 ���� ������� 
� S=
�< )� >� ���	 #D'�5� 

��1�� ��,� >����9 � �D�� ��L1� >9 >P	�� �
���� ;< ���� ���� 

�� ������� EB9 F	
 F����� "��9 � F	� � "
������
 

E1� "
�! EB9 �� ������� �A'�B� T-
�� >P	�� ;<  ����

��9 �=
�B� ��X� "���
 . ���� E=�^� ;�
 )��- �
 ��9 "�  >�

 ���� e@	 �� >1��� ;�
 �� ������� EB9 "�	�1/��� E�
�

F/
�� �
�H ��L��
 .S= ������ %�PK�@�  >PK�@� ;�
 �9 �	

>�<�� >5��&� �
�9 >�<�� ��
 ���9 F	� �� �= �@� ��= #�j�
 %�PK

;< ���� �� ��,� ��� ��/ >�<�� �9 ����- �� ���� ����  ��=

S= E=�^� ;�
  F/
� )�
�C)18 -17.(  

�� p�
C 3���� )��1/� x	�� "���! �9 ;< ����  ���� ����� 

"��9 �! "� ��9 >�  �9 )=�,��
� %$�
�� V��R �
 >� ��
�<


;< ;�
 �/
� ���a�9 E�
� �����9 ��/ �1/� �����F���1�
 � �1 

��=��1�*	 � )*'( ���
� � �"��D��'� >9 w���� >9 "
�1( 

SO� ;��� 3���� )��1/� ��P9 ��= �
�<
 �9 ;< ���� ���� >9 ��*/ 

)� �1�<� >� q�_�� ;�
 �9 ����� F�*=
  >9 � )=�,��
� ��=

F���1�
 "� 3�Q�� �� ��� )*'( %�(�_�� ���8 ���f� ��
� .

;�
 �>�<�� �� �=�^� \Q��� ))19 ( � )��_� >PK�@� �� �

D�� "
���*= ���� ���f� �
�H >�<�! F	
 )20 .(�9 >8�� >9 E&� 

~���� >��	� ��= )��*( )���
� � "��D��'� (>9 �
�<
 )!��� �� 

"
�1( )�� SO� �
 ;��� 3���� ��= >��	� ��
 >�O� EB� � 

>����9 ��= \Q��� �9 ;< ����� ���� ������� )� ��
�� �� 

��!� ���	 "�QR�B�  ������� EB9 �9 \Q��� �
�<
 p�
C >9

 ;��5B� "
�1( >9 "
������ ��C � "�	�1/��� ��L�

�����X� ;< ��= E&� ���� ���59 �/�9 >�/
� )*O�.  

;< E�
� �9 �Z4� T�
�( )	��9 ��  V��R �
 ����� ����

 ���/ T��P� ;��P� w��_ �
�&� "��	�!� T�'��039/0  >9

�� F	�)� "��� >� �  �O1� �=�3  ��?�� %
���?� �
 �J��

)��_� >PK�@� �� m�/ ;��Q� T&�5� ��=��?�� \	�� >�59
� � 

"
���*= D�� )20 (>	 ��?�� "
D�� )��1/� �9 ��=��9��� ;< ���� 

���� �� �������� "
D�� )��1/� �9 #�ON� ;< ���� ���� �  �
�P�

i�R )�=�^� #�j�
 ���/ �� ���- 61 ���J �
 ��?�� %
���?� 

>�59
� »��,� "�&&�� ������� FQ5� >9 ;< ���� ����« 
� 

;��Q� )� � ��� ��
� "�/ )��=��?�� S= "
D�� "�k )��1/� �9 

#�ON� ;< ���� ���� � ��=��9��� "� T�'�� �� �"��	�!� �� 

 �,�� %�PK�@�)21 �18( D�� ���f� ���� �
�H >�<�! F	
.  

  

B��0 �:�#�  

��R >9 � )=�!� )'� o�� )��*( FQ5� >9 `� ;< ���� �� 

3�- ���OM )� ��
�� )&�*( ��Zf� �9 >1�
� ���N�	
 �
 "� ;< ���� 

>�/
� �/�9 � ��Q� )�- `� o�� )��*( FQ5� >9 `� 

;< ���� �p�C >9 �j1� E1�
� )N1� �
�<
 �� ���� "� ;< ���� 

)� ���! .�9 >8�� >9 >P	�� q�_�� )!��� ;< ���� ���� �� ����� 

��
 ;�
 )� ��
�� ���59 D��- F�*=
 �/�9 .�
 ;�
 ��� ��O1��� 

)� ��/ e@	 E�
� )=�!� � �,�� E1� "
�! EB9 ������� 

�� p�
C ;< ���� ���� � ��=��9��� "� � D�� ��,� "��� 

FQ5� >9 ;< ���� � ���� )��	�1/ ��=��?��  )	��9 �
X!��Zf�

��/ .)��&�&�� ;�1k  ���� )� >����9 �� ��
�� EB9�Z
 �D�� �� 

��!� �
�9 ���	 � F����� E1� �� ������� EB9 "
�! 

T-
�� A'�B� >P	�� ;< ���! �
�H ���N�	
 ���� ���� ����.  

������� 	
 
;< p�
C �� �Z4� T�
�( ;��P� � E�
� V�H� Ej1	  ����

;< �
 )�� >� ���� ����  �9 F	
 ������� EB9 �� ;��� ��=

>8��  q�_�� "��9 ���8 � >9��� )*'( %�PK�@� "
�&< >9

 �� )<�� )*'( 79�1� >9 )	��	� #�( � ���� e@	 �� TH
�-

 >� ��9 >�C�	 >8
�� T��� �9 
� E=�^� #�j�
 �V�&�� >1���

E=�^� ������ � `*� �9 "
�!  ;�
 �� "
���	
 )*'( ��=

�1�� V��< %$��� ;�
 �9 �1�/
� )P	 >@�-. 
  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-1
2-

31
 ]

 

                               7 / 9

http://hsr.mui.ac.ir/article-1-415-en.html


<�C��*9 
E%��2 !0�
6�� $  

 
���� 	
�� 

����� ����/���� �
� / ��
��	�
�  / !
"# $ %��1391  721  

  

www.mui.ac.ir  

References  
1. Agricultural Ministry. Iranian agricultural development action plan [Online]. 2006 [cited 2006 Sep17]; Available 

from: URL: http://www.agronano.ir / [In Persian]. 
2. Sharifzadeh A. Explaining mechanisms of strengthening the Iran's agricultural research system [PhD Thesis]. 

Tehran, Iran; University of Tehran; 2006. 
3. Opara LU. Agricultural engineering education and research in knowledge-based economy. In: Kosutic S (Ed.). 

Proceedings of the 30th International Symposium on Agricultural Engineering, 17-19 August 2002. Croatia, 
Zagreb; 2002. p. 33-46.  

4. Joseph T, Morrison M. Nanotechnology in Agriculture and Food [Online]. 2006; Available from: URL: 
http://www.nanoforum.org/nf06~modul~showmore~folder~99999~scid~377~.html?action=longview_publication/ 

5. Andreta E. Nanosciences and nanotechnologies: what future for research. Proceedings of the Nano Tech  
2003+ Future Conference and Expo; 2003 Feb 26; Tokyo, Japan; 2003.  

6. Iranian Initiative Nanotechnology. Iranian action plan for nanotechnology development [Online]. 2005 [cited 
2005 May 13]; Available from: URL: http://www.nano.ir /[In Persian]. 

7. Roco MC. Broader Societal Issues of Nanotechnology. Journal of Nanoparticle Research 2003; 5(3-4): 181-9. 
8. Roco MC. Public Affairs Forum National Nanotechnology Initiative to Advance Broad Societal Goals. MRS 

Bulletin 2003; 28(6): 416-7. 
9. Roco M, Bainbridge W. Societal implications of nanoscience and nanotechnology. Journal Nanoparticle Research 

2005; 10(2): 112-8. 
10. Parr D. Will nanotechnology make the world a better place? Trends Biotechnol 2005; 23(8): 395-8. 
11. Selin C. Expectations and the Emergence of Nanotechnology. Science Technology Human Values 2007; 32(2): 

196-220. 
12. Friedman S, Egold B. Nanotechnology: Risks and the media. IEEE Tech Soc Magazine 2005; 24(4): 5-11. 
13. Knight H, Pierce J. To kill a technology. Journal of Engineer 2003; 291(1): 24-9. 
14. Mills K, Fleddermann C. Getting the best from nanotechnology: approaching social and ethical implications 

openly and proactively. IEEE Technology and Society Magazine 2005; 24(4): 18-26. 
15. Acray B. Nanotechnology Faces GM- style Backlash. J IEE Review 2003; 49(3): 12-7. 
16. Cobb M, Macoubrie J. Public perceptions about nanotechnology: Risks, benefits and trust. Journal of 

Nanoparticle Research 2004; 6(4): 395-405. 
17. Social Research Association. Nanotechnology: Views of the general public 2005 [cited 2005 Aug 15]; Available 

from: URL: http://www.nanotech.org.uk/MarketResearch.pdf/ 
18. Canadian Biotechnology Secretariat. International public opinion research on emerging technologies: Canada-US 

survey results [Online]. 2005 [cited 2005 Sep 9]; Available from: URL: http://www.bioportal.gc.ca/ 
English/View.asp?pmiid = 524&x=720 / 

19. National Public Viewpoints Studies and Assessment Center. Attitude of media expert and managers about 
nanotechnology [Online]. 2004 [cited 2004 Apr 9]; Available from: URL: http://www.nano.ir/[In Persian]. 

20. Rezaie R, Hosseini SM, Shaabanali H, Sarfarazi A. Assessing of factors influenced on attitudes of agricultural 
researchers toward Nano technology. Iranian Journal of Agricultural Economics and Development 2009; 40(3): 
71-80. [In Persian]. 

21. Besley JC, Kramer VL, Priest SH. Expert opinion on nanotechnology: risks, benefits, and regulation. Journal of 
Nanoparticle Research 2008; 10(4): 549-58. 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

sr
.m

ui
.a

c.
ir

 o
n 

20
25

-1
2-

31
 ]

 

                               8 / 9

http://hsr.mui.ac.ir/article-1-415-en.html


 !
�
1��
5 H�03 %" %=I� J�0*2 A��%"+8�$
�5 3
�@ �/%/<�  

 

 
1- Assistant Professor, Department of Agricultural Extension and Education, School of Agriculture, Graduate Science and Research Branch, Ilam, Iran 
2- Assistant Professor, Department of Agricultural Extension and Education, School of Agriculture, Ilam Branch, Islamic Azad University, Ilam, Iran 
3- MSc, Department of Agricultural Extension and Education, School of Agriculture Ilam Branch, Islamic Azad University, Ilam, Iran 
(Corresponding Author) Email: mohsen@sharifirad.com 

  
722  ���� 	
�� 

����� ����/���� �
� / ��
��	�
�  / !
"# $ %��1391  

  

www.mui.ac.ir  

Factors Influencing Knowledge about Nanotechnology of Experts of 
Jihad Agricultural Management Centers in Isfahan, Iran 

 
Alireza Poursaeed1, Roya Eshragi Samani2, Mohsen Sharifi Rad3 

Abstract 
Background: Nanotechnology as an interdisciplinary technology and pacemaker in solving problems and 
overcoming shortages in many areas of science and industry. Its position in agricultural sciences and 
related industries has been proven. Considering the importance of this topic, this study was done to 
determine the factors influencing knowledge about nanotechnology in the Jihad Agricultural Management 
Experts of Isfahan, Iran, in 2012. 

Methods: This was a descriptive, analytical, and cross-sectional study using census sampling method on 
agricultural experts working in the center in Isfahan. A researcher-made questionnaire was used to collect 
data; its content validity and reliability was approved. Data were analyzed using the Pearson and 
Spearman correlation coefficients, Mann-Whitney test, Kruskal-Wallis test, and multiple regression 
analysis by using SPSS software version 19. 

Findings: Mean age of participants was 36.5 years with an SD of 9.4. There was a significant relationship 
between the variable of participation in training courses and the knowledge of experts about 
nanotechnology (P < 0.000, r = -0.387). However, the other independent variables were not significantly 
associated with expert’s knowledge. In assessing the factors influencing nanotechnology knowledge, 
through regression analysis, the adjusted coefficient of determination was 0.039. 

Conclusion: The level of knowledge of agricultural experts about nanotechnology was not as high as 
expected and those who were familiar with this technology through academic training had a higher 
knowledge. To pave the way for the development of this technology in the agricultural sector, 
interventions to promote knowledge of experts and other stakeholders is essential. 

Keywords: Nano, Technology, Agriculture 
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