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������%  Observed 

Prop.  
Test 

Prop 
Sig. 

-��8L&F ���%  
�(  M��( 34/4  657/0  
3 ≤  15  10/0  

50/0  001/0  
3 >  131  90/0  

OV� # @GpT� ���%   
�(  M��( 15/4  773/0  
3 ≤  25  17/0  

50/0  001/0  
3 >  121  83/0  

@G6# oDL*�)  ,�) 
�   
$\G9�+ 12/4  748/0  
3 ≤  29  20/0  

50/0  001/0  
3 >  117  80/0  

I�KT%  -L$
,  �(  oDL*�)  ,�)  
�   
$\G9�+  ) ��6#  
Z   -��% �/ '� 'K8)   &P(  ,$ �S� ( 

08/4  715/0  
3 ≤  24  16/0  

50/0  001/0  
3 >  122  84/0  

I�KT% -	�G�G+   �( oDL*�)  ,�) 
�   
$\G9�+ 92/3  784/0  
3 ≤  38  26/0  

50/0  001/0  
3 >  108  74/0  

I�KT% -	�G�G+   �( oDL*�)  ,�) '�$\4   M��( 92/3  839/0  
3 ≤  36  25/0  

50/0  001/0  
3 >  110  75/0  

@G6# oDL*�)  ,�) '�$\4   M��(  89/3  888/0  
3 ≤  38  26/0  

50/0  001/0  
3 >  108  74/0  

I�KT% *
��G(*�) '�$\4   M��(  88/3  906/0  
3 ≤  40  27/0  

50/0  001/0  
3 >  106  73/0  

I�KT%  -7G��7"  �(   'W��   
$�4   
�   
$\G9�+   ) e�=  
-K�� '/�(*�) ���9  (  

88/3  982/0  
3 ≤  40  27/0  

50/0  001/0  
3 >  106  73/0  
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 &�)P 	���11  

	#�M ��  
 X�F���

�-�"�*  

 Y�����

���W  

 X�F���

��e�  
������%  Observed 

Prop.  
Test 

Prop 
Sig. 

I�KT%  -	�G�G+  *
��G(*�)  M��(   )��f(   #  
��Gn (
�  
$\G9�+  

84/3  863/0  
3 ≤  41  28/0  

50/0  001/0  
3 >  105  72/0  

 ;[+ #  
�G+  �\G	��  #  '��KU",  *$�( I�KT%  50��   
*
��G( # oDL*�)  ,�)  

79/3  878/0  
3 ≤  46  32/0  

50/0  001/0  
3 >  100  68/0  

���8K�$  ,$  
�V�,  �"$���7	�/  *$�(  I�KT%   'W��  

$�4 
�  
$\G9�+  

72/3  264/1  
3 ≤  43  29/0  

50/0  001/0  
3 >  103  71/0  

I�KT% -	�G�G+   �(  0��  '�$\4   M��(  71/3  924/0  
3 ≤  55  38/0  

50/0  004/0  
3 >  91  62/0  

I�KT%  -	�G�G+�Gn  )'	�h/   #   ;%$�/   '/�(  (
*
��G(*�)  M��(  )��f( #  ��Gn (
�   
$\G9�+ 

69/3  000/1  
3 ≤  51  35/0  

50/0  001/0  
3 >  95  65/0  

I�DE" -+�� 'GDL  'W��
$�4 
�  
$\G9�+ 67/3  997/0  
3 ≤  50  34/0  

50/0  001/0  
3 >  96  66/0  

I�KT%  -7G��7"  �(  0��   '�$\4   M��(  ) e�=  
 0�!K�� ;[/ 'W��
$�4 (  

66/3  040/1  
3 ≤  53  36/0  

50/0  001/0  
3 >  93  64/0  

I��$��  -+�� 'GDL  'W��
$�4  
�  
$\G9�+  52/3  091/1  
3 ≤  57  39/0  

50/0  010/0  
3 >  89  61/0  

I�KT% -7	w�9�G( �( 0��    '�$\4  M��(  30/3  182/1  
3 ≤  72  49/0  

50/0  934/0  
3 >  74  51/0  

  
�  
$�4  'W��  I�KT%  *$�(  *
��  'D/  ,$  ���8K�$
 
$\G9�+  

06/3  386/1  
3 ≤  80  55/0  

50/0  282/0  
3 >  66  45/0  

���8K�$  ,$  'D/  *
��/  -��"��   *$�(  I�KT% 
'W��
$�4 '�$\4   M��(  

03/3  336/1  
3 ≤  86  59/0  

50/0  038/0  
3 >  60  41/0  

��$%�  18/4  584/0  
3 ≤  14  10/0  

50/0  001/0  
3 >  132  90/0  

*  0�7G9 oG>1
�GU( =   �/ ;%5
�GU( =   .��	,  

 

�
#� *$�6$ ,$ Hc�= 0$�1$ -�
�(*�)  -+,�" - -!	#�/  ��	, �&�, H"$�L -JG8D/ �	�	&"-" ��S� M��( 
#   @Gp��G" '% &)�
�
#� *$�6$ ,$ Hc�= M	�K�  �)33 /26    
�GP" e$�E�$ �(47/3  -"�&+�(  '(
�>*'%    ,$ BG(84  �
#� 0$�1$ ����T+
�% &c
�*�)  

-+,�" --!	#�/ ��	, �&�, H"$�L -JG8D/ �	�	&" ���% -(�	,
$ �/q�( # r��K" $
 
#  I#&6) &12 .(  
  

 &�)P12-  	�45 ���P� �� �Q�> (�����) ,#�$� (�WA� �)1-�������  &��$��# 	$%���� +�#� �)�� ���* ���'�� (#�#)��   )51n= (  

(�����) ,#�$�  ������%   )Q��  

U(G
�  ;% 2  9/3  
;% 6  8/11  

 r��K" 35  6/68  
 ��	,  7  7/13  


�GU(  ��	, 1  2  

R7P 51  100  

             =@Gp��G"33/26 =
�GP" e$�E�$ �47/3 ='TG�% �00 /18 ='TGSG( �00/34  
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�  �)  .��$  �KSG(  r��K"  �$\G"  ,$  '%  �!�  ,$  ,$  �/q�(  *�l�  @Gp��G"  #  -(�!/  @Gp��G"  'U	�J"3   -" �&+�(  

  �[S" -" + � �
#�  0$�1$  '%  � *�)   -+,�"  - -!	#�/   '	��  -4�(  
� -TP"  efK4$  �(  �)  bR� 
�)  *
$�01 /0  ( �/q�(    .��$  @	$
 '	��  ,$ &T/
�VL �)" �
#� BJ� �) *   +,�"  -   
$�W�( 
� *   �\� # �K<( H"�P/ 	 O �/   4� ��JJE" # ����T+
�% 5�$,
#�S% G H   $�6$ 
� *  
 �
#� �) *   +,�"  -" �  " ,�"  BJ� � c�/ # �) G ' �) *   �
#� 
� �&+ 'y$
$ �) *   +,�"  -   �3/ 
� G ; � G � *   _��T" ��<( �/ �$
$��(" �  " $\�$ 	 B  

 9�/ G &   '( 'R�$#   c�/  '(  ���%  H�L G '   �
#�  �$�p+,�"  #  ��JJE" �) *   +,�"  -    # ;) �$�4 -   �,�"  �#
  #  �) �) *    
�  �&+  'y$
$
 �
#� �) *   +,�"  -   � �( G �),� *   ,
#�S% B[( *" '	�� ,$ -4�( 
� �$� ��S� M	�K� @GT|�) . -TP" efK4$ �) &S� 
$�  5  @	$�(�T( '|�   

  .��$ �&S� �&)�S" ��( 
�lK�$ �
�"  '% �$� ��S� M	�K� t��!" 
�  @Gp��G" �
#� (M	�K�) 0$�1$ �)   '( 
�>   -TP"  @Gp��G" ,$ �/q�( *
$�
  *�l� ��$  -/
�VL '( . �
#� 0$�1$ # M	�K� *�)   -+,�"  - -!	#�/   ��	, �&�, H"$�L -JG8D/ �	�	&" 
#     �Vd" -"  &+�(  I#&6)13 ( .    @	$
  M	�K� ;) �K�$
   -6�= 'P9�R" M	�K� �( ) �$
�7�) # -�G=
�G"1401 -DL 5( ) �$
�7�) # ��$,1397  5( )&" ) �$
�7�) # -Medhi et al., 

2017 ��+ 5( ) &TU�Shahpasand, 2020 ) �$
�7�) # -E9�c # (Salehi et al., 2021 ) 5(van den Berg et al., 2020a  ( ��$ .  
  

 &�)P13- ����� ,#�$� (�����)   ���P� �� �Q�>�������  &��$��#	$%���� +�#� �)�� ���* ���'�� (#�#)��  ,��- )51n= (  

	#�M ��  
 X�F���

�-�"�*  

 Y�����

���W  

 X�F���

��e�  
������%  Observed 

Prop.  
Test 

Prop 
Sig. 

�
#�  BJ�  #  �K<(  H"�P/  *
$�W�(  
�  -+,�"  *�)
O	�\� �/  
� HG4� ��JJE" # ����T+
�% 5�$,
#�S%

�
#� *$�6$ -+,�"  *�) 

4  693/0  
3 ≤  12  24/0  

50/0  001/0  
3 >  39  76/0  

,�"  BJ��'Gc�/ # �)�
#� 
� �&+ 'y$
$ *�)  *�)
;G�3/ 
� -+,�" _��T" *�G���<( �/ �$
$��( 

96/3  599/0  
3 ≤  10  20/0  

50/0  001/0  
3 >  41  80/0  

  &G9�/  B	$\�$'( 'R�$#    'Gc�/  '(  ���%  H�L
�
#� �$�p+,�"  # ��JJE" -+,�"  *�) 

90/3  608/0  
3 ≤  10  20/0  

50/0  001/0  
3 >  41  80/0  

;)�,�"  -�$�4�#
  #  �)  
�  �&+  'y$
$  *�)
�
#� *,
#�S% B[( *�),�G� �( -+,�"  *�) 

78/3  541/0  
3 ≤  14  27/0  

50/0  002/0  
3 >  37  73/0  

�,�"  BJ�  H=  
�  �$�p+,�"  #  ��JJE"  *�)
'DkU" 
$\KS% �	�	&" 
� �$,
#�S% -PW$# *�) 

67/3  653/0  
3 ≤  20  39/0  

50/0  161/0  
3 >  31  61/0  

�&+  'TG<(  'T	\)  �$,
#�S%  *$�(  &G9�/  *�)
'( 'R�$#  'Gc�/  '(  ���%  H�L  #  ��JJE"  *�)

�
#� �$�p+,�"  -+,�"  *�) 

63/3  848/0  
3 ≤  20  39/0  

50/0  161/0  
3 >  31  61/0  

;)�,�"  -�$�4�#
  #  �)  
�  �&+  'y$
$  *�)
�
#����G� �(  -+,�"  *�)  B[(  *�)��V)$
  #  �)

 *,
#�S% 

39/3  850/0  
3 ≤  25  49/0  

50/0  000/1  
3 >  26  51/0  

 ,#�$�  12/4  516/0  
3 ≤  4  08/0  

50/0  001/0  
3 >  47  92/0  

*  0�7G9 oG>1
�GU( =   �/ ;%5
�GU( =   .��	,  

  

	"�$����M   ����81��� �  

H"�L ,$  5Q�l� O	 &T��" *,
#�S% M	#�/ #  �,�"   '% ��$ �&+ HG7S/ -8DK[" *�) ;)�(    #  *
&T7�$)  &TKU) H"�P/ 
�
  5�$
�7�)1394  �,#�"$  .( 'VT6 '(  '6�/�)*  /
�<" -  '( #�
�%G�  *B�$�  �l�*    #	'K���)*  �DL-    *,
#�S% # 
�% 'c�L 
�

H�L  5",G'T,��  ������-  "�% #G (�-  -" Z�UE" ��G	�K�#
 # �$,
#�S% 'P"�6  .��+�) '(G@  $�( 5
�lT"*  �
G�& '(  $�+	 r  
��"
  - $�^ N
� # Z�DR" #-	  p��p^ # - �%�=  &+
 '( #
*,
#�S% # -	�K�#
 'P"�6 " 5- �(	�U  �4�T+  )��  # - ��% -   ,$
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Abstract 

Informing the practitioners and implementers of extension and training programs about the effects of 

implemented programs is one of the most important components of designing and implementation educational 

programs. Based on this, the present research analyzed the effects of extension and training courses on the 

integrated pest management (IPM) knowledge transfer to the rice farmers of Mazandaran province using the 

Kirkpatrick model. This study was carried out using a quantitative and survey method. Statistical population 

consisted of two groups: the first group consisted of rice farmers who participated in the IPM extension and 

training courses during the last five years up to one year before the implementation of this study (N=250), and 

using the Krejcie & Morgan table, 146 rice farmers were selected and examined through random sampling 

method. The second group included 70 managers and experts involved in the implementation of the extension 

and training courses, among which 51 people participated in this study by census method. The data collection 

tool was a researcher-made questionnaire based on the Kirkpatrick's four-level model, the validity of which was 

confirmed by a panel of experts from the Rice Research Institute of Iran, Deputy of Mazandaran, and the 

Mazandaran Agricultural Jihad Organization. Its reliability was confirmed through calculating the Cronbach's 

alpha coefficient (0.89). Results in the first level of the Kirkpatrick’s model implied that the rice farmers had a 

positive feeling (reaction) towards the extension and training courses with 99% confidence. In the second level, 

the results showed that the knowledge and awareness of rice farmers had significantly increased compared to 

their corresponding awareness before attending the courses with a significant difference in the error level of 1%. 

According to the findings of the third (behavior) and fourth (results) levels, it can be claimed, with 99% 

confidence, that the IPM extension and training courses had been able to create positive pro-environmental 

changes in the behavior of rice farmers, and it has brought about significant achievements for them.  
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