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 :����61� �  "�;&�� :��� "��� %�"��  �0��� )�-� <& :�������	 
�0�-� ��	 � -�� -	���

4��� �� .=�� ��� 
(�81��2 �( >?�0& 4�	��� �( )&��  �  
�� "��� %�"�� �� �0��� 
�� :���5� 
���9	��  �( >?�0 	�4�	��� "����  �+�*0�� @�0 �� �( . �	;����� A"�0� ���	

:����61� B�*� ��.��� :�������	 7/���� ),6 �  7
..6�  "5�6 �� 4"��� �( . � ���
"5�6 �� 4"��� �( ���	�#� �	;����� . � ���  ��� )	C� �	�#C� "5�6 �� 4"��1 ������� @*0

&>D�#� "��  "5�6 �� ������ 
 ���� �������	 
�0�& ��*�0�� . � �(�0�;�� �	�#C� � ���  ���
� 4"��1� @*0 � �&��� "5�6 ��&7
��#	 )8(E 	 "5�6 �� 
���� �7
���0 %�"��  �����.  

 ��$ F�*� /���������� @*0  "�;E� 
("�  ���%�"�� �� '��0 ��� 4"��1� @*0 	 � G)&�� >��� 
G)&�� 
�� "��� %�"�� ��	 >?�6 . ),6 �  =��	 ) �	��� ��� �0� �� /���� H�	 0 
#�"�

;,;��
 : @*0  4"��1� @*0  2"5�6 �� 4"��1 ��������&���� ��	 "5�6 �"����  %�"�� �� '��0 .
 �$J���#� �� 7:�0��� ��� /���� � ��� ��� ��� ����	 %�"�� �� K�"�  � :��� "��� )�� �( .

:�0����� B�$ )���� ��	  
�+�.�1� :����� �� 
5#�	� 0 �(	� H� H�	 0 �* $� 74���� 
 
���� ��
��&�*�� Structural Equation Modeling (SEM)  . 

 
 %  ) ����� ������� @*0  ��� 
�"	#�� �	#�� �( 
� "��� :�&"� �� ��� @+��0�� :"*9�

4"��1� @*0  �	� "5�6 �� . ��5� ���� :�&"��� �� ��8�� @+��0�� :"*9�	"����   ) �&�
:�"���� @80 H�	 0  Capability Maturity Model Integration (CMMI)    � ���

 @*0 ������� 	  @*0 4"��1� 1"5�6 �� 4"��.  
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1 ��<�:::� 

1.1 ����� 
G)&�� 
��� 	�� �� %�"�� �� )�( ��� �	;����� -&" ��� G)&�� 
�� "��� %�"�� ��	 ��� 

>?�6 "����� ���B ����	 �  F	�6  �$� � K�" � ��� %�" 
�� "���
�8� �� �	���� ),6 .
 "&� ��(Liu ��� �	"63	 2009   )�-� < }0� :� 	�� �� �90 )&�� �� �  ������ �0���

 );  "5�6 ��	 -	���	 
��&���	 �0 -�� )	����  ����� ��� 5	"�4�	� @�0 �� [1]2 [2] .
 ��� �( "����Peng Yong  �E����� "��� %�"�� 
 ������ )��� �  [3] 2 �C =��	j	"� �� 

� "����  	$�@�0  ��"&( >D	 �  "��	 	 ������� D��� ��.�� �  A� ������ 	�  "�.����
j	"� ���.  
(�81���4���  �	&� �  ������ 
�� "��� %�"�� �� �� ���  4";& ��� ��J� �  

}#�0 j	"� ��� ���� ���� "5�6 ��	 :��	�.��	 )&�� ��.  :��� "��� "5�6  �� � &
�*#��� ��.� =���	 B	�	�� 4���� .  �� ����� % �  �"�;& 9$�� 
������ %�"�� �� 
F���&��� 

 )��# ���()�; �� :
��  4��� �� :��<	�� �( 
������ %�"�� �� 
��&� 
�&�" C���� 1998  y 
85 "<	� "���  [4] .��*�	  /���C� �  	$ 
�� "��� %�"�� �� "5�6 �� 4"��� /�� "�����

:��� "��� 
#�0$ �( 
 * ��.  
���	  �8	�Addison  %�"�� �� �9�  �� ��:��	�.��	 )&�� �� �  ������ :0�� [5]. 	 % 
 ��:��	�.�� B�$ "5�6 ��	 ��	�  :0�&�
 ����#  )�� �   j	"� ��� 
��. �� ���.�

	��� ����  }�()Stakeholders(2 �� <� B��	 "5�6 ��� J�0��� �0��� ��&� < "5�6 �� . �� <	
	 "����� �  7:�K�"�� �*�"��1. �*#�0 :�J�0��� B�$ E56 )� ��� ��� 
(�81��2 �
�+��� �*0C 
7
�0�  "��	 7:�"�J  ��� 7
����  ��	8	 �� ������� �  �<�� j	"� �� K�0�� 
#� ��� � ��� )�

:�"�J �� B�*�.  =�����.0 �"�;& ;�����	 K� ���� � � 4"	"8� %�"�� �� K�"� 	 �"	5  �
j����  :��0��	 :���*0 ���0�J "5�6 ���  4"��� �; � 	 B�$ "5�6 �� ),6 � 7:���*0  

7
(	"�  7
�"� 	 .("5�6 �� 
("�   �$ �*� J�0���	 "���� D�#C� ����}��� � ��� � 4"��
	� )&�� ��	 "5�6 �� �0�� )�� �  "5�6 �� �� F��6� � ;E��"B C"�;& ���  "5�6 �� � 

�� )&�� ��	 7:����� ��#� G)�( 	� %�"�� ��.  



 ).���)	C�    �� ����� 
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 :��� :�	������ 4"	"8 ���� "5�6 �� ��j����	 �"��K7:� 7
�#�0   �*�"��1 :�0���#�� �0 
 �"��� � �8� ��.  "&� ���(Alter وGinzberg �5�� ���-� %�"�� �� '��0 )� ��� �E�� �

"5�6 �� 4"��� :���*0  [6] .	 "����Pressman >j	"�  ������ �#�#C� ) ���� �� >�� "� 
>���0 ��*( 	$ ��8�	 "5�6 �� .�# �*��� ��$ �( ���#�0�� "5�6 ��  F��6� 	� �$"�;3  	�

�*�"��� j	"� �� �#�0� � � [7] . �  ��$	}��� :8� ���"���: �
���� � :�##J  4"���
"5�6 �� );  [8]  	[9].  

2.1 ������� &��  
 �  ��"�� ��� �� "�	5� :�	��	 "5�6 �� 4"���:��� "��� �$"�	5� �� ����  ��-� � �(
7�	�� 
;,; ��2 0� �  ��"�� ���	 �*�
(	"�   )�( )��  ��( ��"	5 �� �9�  A��

G)�� 
�� "��� %�"�� �� ����. 	 }�8	� �  ��$ 
�"	��� "�"����� 
�#�#�*�"�0 ���� 
Standish Group )	� 
�� "��� %�"�� ��  :� 	�� �� ���	�	0&� %�"�� 	 ������� ),6

���8� �� 2�
&"� �$	 ���#��
�" �:� 	�� �� ���	�	0&�  4��� �� :��<	�� �(�
�&�" C. 
:0�& /�� �
�"���  "�"����� B�$ @+��0  	� 
������ 	� 
���0�� 
�� "��� %�"�� �� /�� � 

:�����	 )&��  �  :0�� ����. (0#�� "*9� ,��  �( '��0 
�#0�%�"�� �  ),6 
�� "���
 	� :��( ���� %�"�� �� 
�#0 � 0�� 2
#	"� �� 
�0 -�� 4"����7:������ :�86 �*0� ��-� : 

����
�  >�8�	 G)&���( ���  	$ � &  )&���)1 y1( .  
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 � &)&��� ���� 1 y1 �� ��8�� 7:����� �  :0�� ���� %�"�� �� 5#	�  ) 
��&��� 4���- ); 
j	"� �� ?.6 �� �0 -�� )	���� 4���- 	� ( ���	� :
��50 % ��	�C� A�  ���


#�"���� 
�	 � �� . �,8(���  
������ %�"�� �� )��  ��)�,;  G)&�� j	"� �� F�	� G) �& 
}+�0�� 
 -,�� :���	�	0&��� "(	� ���� ( ���	� :
��30 .%*0� =� < 
�#0�� B�$	� �4"��& 

�
��& 	 >?�0 ��� "���	 >�8�	 %�"�� �� '��0� 4";J �� ) �	��� �( .  

 "��� � & "�"��� 
�#�#Standish Group  �� 
#	"� �� 4"���� D�0 � 8 �$"�0 �� ����
 
�&�" C� 4��� �� :��<	�� :��0� :�"��� �� :�"<	��� �  �(�� "�	5��� "��� %�"�� 
  )&

��� [10].  ��� �( �*�0� �� )�� :�
��� ���� %�"�� �� 
�#0 �,; (1995  :
��31 % � 
%�"�� �� j	 � 2  :��& �� %�"�� �� F.0 �  ";&� ��	189 % j	"� �� 
��& "���� � 


��� �1� . �  j	 �  ��	B��&��  	� 
������ %�"�� �� ��� 
�&�" C� 4��� �� :��<	��
 :
�� 4��� �� 
��&��� :-	��� ���� %�"�� ��250 ��	0# ��"���  [11].  

3.1  0� 2����=�	��  
 �� ���� �� /���� ��$ )	��� 
�+#C� |��
�#�+"�� )	�  '��0 �( 4";J �� ) �	��� �$�


�� "��� %�"�� �� .  

 )�C���[������:  � 
� $� "5�6 �� 4"��� �
�� "��� %�"�� ��	 
 90C� '��0�  
7:� �&� 	�  )$ A"6�� �$�#� �� '��0 �( "5�6 �� 4"����"��� "��� %
�  

 4"��� ��� 
�,��� j	0 
("� � �0� � #�# )�J#�� ��$ �� 
���1� �� '��0	 "5�6 ��

�� "��� %�"�� ��2  D�#C� �$ "5�6 �� 4"��� "����� ���� :�8�"�(<� 
�. �  ������	

 
�;"�&�� ���	��� ��0���
�� "��� 
 90C� )�( �� 
���0�� . "�"�� 
�0�& � ��� 
(�81��
�� ���� 
������ 
��&��� �  A	����"5�6 �� 4"��� ��� F"..  

 )�J# �� 
���1� ���#�C� ��� ���� ��� /�����/�� ?6C��	 �*� �<� &�	 
���#�� /�de 
Bakker �( �	"63	 ��� 2010   "5�6 �� 4"��� �( ��#�#� ���*0  ��� �	-~�  �����	

[12] � $	:  
−  ������� @*0 )The evaluation approach(  
−  4"��1� @*0 )The management approach(  
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��� de Bakker ���� ��� };�� 
��*0 �(7:�$ 74����  ��� 
�,��� �( /���� "5�6 �� 4"���
� �� '��0	�"���$ �( 
���� �� 4"	"8 �8	�	 % /����.  
���1�� /���� ��$ �	��# �0$ � 

 ���>"���  "�� )&�� �"	� �� )�J#��  �� 
���1� ),6 � 
�+#C� ������
:  
)��� )�C���: "�;E� �  "�� �� '��0 ��� "5�6 �� 4"��1 ������� @*0 ��
�� "��� 
 90C�	 %   

*��O�� )�C���: �  "��1� @*0  "�;E�4 �&���� � 
 90C�	 %�"�� �� '��0 ��� "5�6 ��
�
�� "���  

=��O�� )�C���: ����,��� :��;� �� )�� �( �A	�� ����,��� �E( ������#��  
�
���0  2��# � ��# ��� /������ H�	 01 )8(C� "���� �� �(	 "5�6 �� 4"��� :�K�"�
�������0� '��0 
�#0 %(" )�� �  
� � %�"�� ��. � H�	 0�� ��$ ���6�#�	���� ) ���0� %��	

��"	# �( %�"�� ��.  ��"�6�	 F	#�*#�  /���� )� &�#� �(7
 90� ���0�� 
 ���� :�K�"�1� 
>%�"�� 	 7
���0 . ��� 
(�81��7
 90� ���0� �( "�#�� "&� �� ������� 7
���� "�� %�"�� 	 
'��0��.  

4.1 )�
�� ��
��� Methodology  

�	"5C� B�$ �(  
������ :�	56�� ��6�#0 F	#��� 
�,��� ����1  @*0 ������� 	  @*0

"��1�4 �&���� � "5�6 ��%�"�� �� '��0 %   
1. ������K  � 	 
���" �� 
#�"��� )����
���#�� :�#�"���  
������	)Literature 

Analysis( 
;,;�� ) �	��� ��� 
�,��� 
���� :��;1 ���"90  �"��1� @*0 �� �$	
"5�6 �� 	 @*0 ��������� "5�6 �� 	%�"�� �� '��0.  

2.  
���� �� H�	 0 �(	 }���;� �	�5 �� '"�� �� H�	 0�� K�0�
��&�*�� )Structural 

Equation Modeling ( }� - "0 F	# ���<	 ��� � 	)SEM(  
3.  '"�� �� H�	 0�� 
�. �  ������ 
��0.� ��#"�  ��	 ��("�� �� )�� �  �* �����

:��� "��� .� ��"5 �� :� ������ B�$ �9�  ��� )	.��� �� 
(	"� �� :�	�C
�$	  :�0����#<�Questionnaires .  

4. @+��0�� )����  H�	 0 �#�)SEM(. 
5.  ���� :�&"��� 
��� 
#�"��� "��� )���� �( ) ��  "����  ��5� ����	CMMI . 
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5.1 ������� ���	  
 4"���� B�$ �( ���0:� �*#� ������ )&��� ��� /���� ��$:  

− '"5 �
 ��  )	C� ).��� �
 �� �~* :  4"��� 
� $� 	$	 �"	� �� /���� )�J#� }�(

�� "��� %�"�� �� '��0 ��� "5�6 �� . )� B"	�� )�J#�� ��$ F"���� 4"	"8 ���

 ��� 
� $� "5�6 �� 4"��� ��*0 )������� "��1�	4( 
�� "��� %�"�� �� '��0 ���.   
− ��$�  �0�;�� ).���"
���#�� :�#�"��� )����	 
���" �� 
#�"��� " @*0 �� 
#�"���

� 
���" �������� @*0  )	�  F�*� %�"�� �� '��0 D��� @*0 	 4"��1� @*0 	
/���� H�	 0 K�0� �( �*0  4����#<�.  �� �; � 	 /���C� �$� 
���0 	 
���" 

/���� 
�+#� )	� "	� �� ����	 
���#��.  �8	�	 ).��� �  ������ /���� 
� $�
� /���� �� �$� ),6�� ��G)&�� 
�� "��� %�" >?�6 . K�"�  �  :� 	�� �� % �	

:��� "��� )��� ��� ����	 %�"�� �� . 2���#�0  
0���� ��� �	&� �� ��� ) ���	
7
������ @+��0 ��� )	.	�� ���� =��	 7
����  
���� �� H�	 0 ���6�#��
��&�*�� SEM. 

−  ).��� �(/��;�� "/���� 
��*0  " /���� H�	 0 '"� �� /���� :�8�"�(�	 @*0 ��	
/���� :��8"( �  ������ %�� ��. 

− �6 ).��� ?.%��"�� " @+��0�� )����  " @+��0�� 
���0 � ���� :��5� �� �  
��0�# ��
:�&"��� 
0�� �  �*� � �� 
� "��� )�� �( ) �� ���� 
�"	#��. 

− �6 � & ).��� ?.D �6�� "  :��5 ���� :�&"��� 
��� 
#�"�CMMI " 
���0 �
 �*��� )	.��� �� ���� :��5� �� �  
��0�# �� @+��0���   :�&"��� ���� 
�"	#��


� "��� )�� �( ) ��  "����  ��5� ����	CMMI . 

−  ).��� �(D��#��  "�6C�	" @+��0��:��.	��� " �; � 	 @+��0�� 
0"��  �� 
���0 
�� :� $�#  �*� ="�� ����/����. 	 ��"�6� ��'"5 ��:��.	� 
�"�� �� .  

6.1 �
���  
� /���� F�*�G)&�� 
��� 	�� �� %�"�� �� '��0 ��� "5�6 �� 4"��� "�;E� �  ����� >��� 

G)&�� 
�� "��� %�"�� ��	 >?�6 ���	 "5�6 �� 4"��� ��*0  �  >"�;E� 	�  '��0 ��� "�&�



 ).���)	C�    �� ����� 
  
  

7 


�� "��� %�"�� �� 24"��1� @*0  �� ������� @*0  . ����� ),6 �  =��	 ��� :��,���
/���� H�	 0� /,;�� ) �	���:  @*0 "5�6 �� 4"��1 ������� 	 @*0  4"��1��&���� 

� "5�6 ��"���� 	 %�"�� �� '��0 . 
��*0  ���6�#� ���#�# �� 
0�� )Survey( � K�"� 
%�"�� �� 	),6 �  :��� "��� )�� �( ��� ���� <������#  �(	 :�0����� )���� �; � 	

 
���� �� H�	 0
��&�*�� (SEM) . 
  



  
  
  
  

            الفصل الثانيالفصل الثانيالفصل الثانيالفصل الثاني ....2
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2  ���� ������� �����
��� �  $������� &�
� "�# ����OP��
��
��	�� 

1.2 ���<�  

.�6��	 
 ���� "5�6 �� %  :��� "��� "�	5� %�"��  ) ���� >j	"�  ������ >���0 [13]. 

 ��� �   /����"5�6 �� 4"���  ����<�� �$  ��"5 �� "5�6 �� �  ���	0�� ���*�  ���*0
 � $	 ��� �&�  	 ������� @*0 4"��1� @*0 . A"� �
�� � �$"������ "5�6 �� 4"��� ����� @*0 

� ) �	� ����� ��� F�*"5�6 �� �*���#�	 
 ����2  � 0�� ) ���� � 4"��1� @*0�&��� 
���6��� F�*� �*�"���	 j	"� ��� 
.�6�� "5�6 �� �  F �$"�;3 )	�� 	� �*����� 	�3;��$" .

 � ��� >D�#E& 
("� �� 4"��� 4��� 4"	� ������� @*0 � ��� � 0��  @*0  4"��1�7:�5��0 
�#�# 
"5�6 �� %  ) �����.  
).��� ��$ F�*�  ��� ��� K	8�� 5��#� 	 ������� @*0  4"��1 �������� 4"��1� @*0

"5�6 ��2  ��� 
(�81�� 
�	 �  "���6� "����  D���� ��8	�� ����* � =��	 %�"�� �� '��0
%�"�� �� '��0	 "5�6 �� 4"��� ��� 
�,��� 
�� "���.  �; � 	0 �	� �( ).��� ��$� �"#

 )����	%�"�� �� '��0	 "5�6 �� 4"��� ��� 
�,��� )����� : �� ���� /���C� �$� . /��
� )&� 
�#�#C� 5��0�� ?�6��� �	�7/�� ������ /���� %  �*�0"�� 	 ���8	   ���� 5��0��

 �*� -� �/���� ��$. 

2.2 ��� � ����������  
 �& � F�"�� "5�6 ��)Risk(  ��"	�#&� D	 ��� ����5OXFORD:  
−  
�0�& �	�  
."( /	��>"56 )Danger.(  
−  )� ���/	�� ��7K �"�# "�� � .  
 � 0�� F"�Canfora  	Troiano  "5�6 ��"56��� )danger, hazard, peril (��� 	�	 �+�

)obstacles ( 9��� K	# 	�)mischance  ( 	�""8 )harm (	�  4" �
 )venture ( 	�

�8�  )dilemma( [14].  
��� �(  "63 F"�"5�6 ��  F�8�� 5��0� :����*���	�4"�#6 ��#� ���� �
#	 �   "�� 	�
7
#	 �  j	"� �� [15].  ��� ��J� j	"� �� )6�� �  ) �	� �$ F�8�� 5��0 �� /��
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7:����6� 7:�����	  j	"� ����" �� j	"� �� ���	�	0&� �( ) ��� ��"( 4"�6 
�� ); .  � 0��
 
��� ��<�	 
���.��<�	 
�#��#�� F	"9��& j	"� �� H"�6 �  ) �	� �$ :����*���

J� ���� 
��	�	0&���	�� ��8�� 7:����� ��� G)�( 	� �j	"� � . ���( ��6�< ��	C� 4	56��
>"�"� >�+�.  	$G) � �� �( :����*���	 "5�6 �� �*( �  	�">j	 >'"��  .  

"5�6 �� -� ��  �*0E��K�� j	"� �� 
 ,# ��� ";J�	 )���# �� �( /��� ��. ���	 �� ��� ) �
 ���G)��( G)&�� �*�  ) ����� 556�� %8		 "5�6 �� B�$ %�	�.  

��# �    4"��� F�"�� �& ���"5�6  :�5��0�� 
�#�#� 7:� 	��  % � ��� F�*� ����  )	�
>j	"�  �( /��� �� ���� :<���� >�~��  [16].  F"� � 0��Lu  "5�6 �� 4"��� �	"63 	

���	 �	���� ����� �*0E��*�  F���&� �  �K����� "5�6 �� "�"��� ��6�� ��� �*����� � ������	
�  "�"��� ��$ 
�. [17]. 	"� AAddison  ���
�	 �  �$ "5�6 �� 4"���  ����#C� � 
	��� :��0����- ��� F�*� ���j	"� �� )�( "�;3 �  ���� 	� )���� [18] . � & F"�

Crossland �	"63 	 �
5�0� �*0E� "5�6 �� 4"��� �
�#0  �	��7}� 7
���" 	 7
 90  �"5�6 � 
[19].  
 �����5� �4���	 �$ "5�6 �� 4"��� ��90  )� �C� :� 90  }��	� �� ���� :������� �$� � 

 "�
� �� ������ ��$ �(	 
�"����� )� �C� |"�� %0 	 )����	 ����� )�� �  %�"#��
"5�6 ��.  ��;����� �  �"�;& "���� =��� ���
 #�� "5�6 �� 4"��� �	��� :� 90 �� K���� [20] .

�(��+�	( "5�6 �� 4"�� �4"�;& �*0  :7:�"���� K�5�� 74"&�  )��"  �( ���� 24"�#6�� �0��� 
7:�"�"� %0.	 )���# �� ?"( ?�0��< 	� )8(� .��"90	  2"5�6 �� 4"��� )��  
� $C

 =�0$ "���� �� �  "�;&�� 
� ����� "���� �� B�$ |�� 2"5�6 �� 4"��� %  ) ���� ����� ) ���
%   );  5�( "5�6 �� 4"���ISO 17799  	AS/NZS 4360 "6�� |����	 2� %  ) ���

7K-�& "5�6 �� 4"���  	� %�"�� �� 4"��� "���  � 7K-�& �   "���  �90 
��*0  "�	5�
:� 	�� �� � & �( CMMI [21] .  
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3.2 ������� \���!  
"5�6 �� �  ���	0 =�0$:  

•  
 ���� "5�6 �� �8�		 F�8�� 5��0���*���:� � �� ��
  :����5��� G)&�� 
�� "���
 	� >��� :����5��� 
�� "��� �(G)��   >��� )Domain(.  :����5� )�; �� )��# ���
:��� "� � :0"�01)Web Application ( =��&	:����5� �� "�:� :<	��� 

(Mobile application)  	�:����5� :�0����� ���	� )Database Application(.  )&(
�*� 7
.�6 7
 �� "5�6  �*� :<�� �� B�$ �  G)��  .  

•  "5�6 �� 
.�6�� 
���� ���� �� �& � j	"� ��� ��"5 �� 5�( ���>�*( >�8�	 
>j	"�  K�0�� 
���� �� 
+����	 D�0��	 ���	�	0&��� >�� "� >���  [7].  

 F0. � 0��Dwaikat  �	"63	 "5�6 ��;,;
 7F�0.� :j	"� �� "5�6 : );  ���"�	  
 
��� ��	 
�"���� j	"� �� 	� �����j	"� �� 
��*0	 
���� 2
�0���� "5�6 ��: �	&� � �0�

j	"� �� 7���	� ��� < ";&� 	� }�������� �  2
���9	�� "5�6 	  ������0� )��"   j	"� ��
	 ������0� 7:����� }��	� j	"� �� ��	  ��� ��J�B"��*0� [15] . F�8�Pressman 

 %��" F0.� ���� "5�6 ������ j	"� �� �*� �0��� ���� 
�"����� 
&"���� [7].  

4.2 ����<��� S��  
 "�.0� �����  j	"� �� ��,�� ������� 
�� � �*0� ��� "5�6 �� 4"��� ��� "90�� ������� @*0

 )	C� ��� �� �( "5�6 ��	[12] .74���� K�0� F�*� =��	 ("� �7
 )Knowledge ( "5�6 ��
 
 ���� �&�"� �( �$�#� ����	"�6��:�  "5�6 �� 
#�"� 	� �*( ),6 �  
 ���� j	"� ��
 ������� �   :�"�6�� 4���- ��� ��J :�"�* ��	%�"�� �� K�"�  A�� . :�"�* �� B�$


 &�"� �� :�"�6��	  ��� ������� D&�0� �� �& � ��� ����	 K�"� �� A�� 
�0�& � �����
�*� ������ J�0��� 	� "5�6 ��2 �� "�;�� �0�� �������	"5�6 �� B�*� 
�����# �� 
���#  ��J� �  

j	"� �� �( '��0�� ����� ��� .�"�;& ��� =���  
 ���� "5�6 �� ����� 
�	��  �( ��;����� � 
 �*0 	Bohem 2	"5�6 �� 4"��� D#J  "����� ����2 /��  ��� "�01991 �
 +��  "5�6 ���

 ���� >j	"�  �� ��*� �� �& � ���� [22] .�� <� �4"�;& �*���#�	 
 ���� "5�6 ��2  K�0�	

�� &�"� :�"�6��	 
("� �� �@��0  ��
("�  7
���"�� )(Empirical Knowledge،  =��� ��(
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H���� %�"�� �� 
���0�� 4"��1�  ���7
�����"�#� 7
 ��  )��" 	 %  ) ����� 
 ���� "5�6 ��
&������� @*0 .  

1.4.2 ��
������  )�����  S���\������ ����� ����] ���<���  
���  @*0 �
�J" ������� �4���� �
 ��	  ) �	� )	�"5�6 ��  
 ��������  
��"5	�*�  ����	

:� 	�� �� ���	�	0&� %�"��  '��0 ��� ";J� �� �& �.  @*0  "5�6 �� 4"��� �����	$ 
 
�� �G)���� 7
 +�� ����� ��� F�*� �	 "5�6 �
("�  "56�� ) �	� )Risk Factors ( �(

��� �"��� "��� %
 . �( 
� $C� �#� ) �	��� B�$ ���"� �; ������� 
 +��)checklist (
���# :� 	�� �� B�$ ���6�#� �0)Information ( �  )�� �� j	"� �� "5�6 �� ����� �(

"5�6 �� B�$ �0�� 	� %0  )�� [12] .  
�$�#� =���	  @*0 G)&�� ������� >"���  "�� )74���� K�0� ��"5 �� 7
�("� (  4"��� �(

%�"�� �� '��0 ������ "5�6 ��.  �8	� )&���)2 y1 (�� ��$ 
����"�#� @*0.  

  
 )����) 2-1 (S��� ���<��� \����� ����  ������� )�>��P� 0# [12](  

 

 )&��� ����2 y1 �� )��" 1� 
����"�#�  @*0������� �  F�E�� ����	 
;,;  )��" 

�"��� :  

1(  �	&� "5�6 �� ) �	� 
 ���� 
(	"� ������#  7:,6�  >j	"� �  4����#<� ���� ����
j	"� �� ��$ �( �*0  

2( 
�� � �	�� "5�6  4"��� j	"� �� �% � 7:� 	��   "5�6  )	�74���� 7
 �� .  ���	
�*�����	 �*��0.� .�� B�$ ���#� :� 	��  �$"	��J�0��� �74���� "5�6  ) �	�. 

3( 
(�8� ��� ) �	��� B�$ 4������ ��� 
 +��  "5�6 ��
(	"� �� 7:,6�  )&���  � 
�� )��j	"�  )�� �� 
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�� ��$ �������	  )&��� �( � & �*��; � �& � 4��� 4"	� ); � @*0)2y2(.  

  
 )����) 2-2( ���� ���� S��� ���<��� \����� ����  ������� 

2.4.2  ��Y# ��
������ ���<��� S��� 	 �����+�
��� ����  ����  

#�"���	 4"�6�� �  �#�& �� �*��� �$ 
("� �� [23] "5�6 ��� 
���� �� 
("� ��	 2

��-�� )
��  j	"� �� 4"��1 
 -,�� 
("� �� �  �� * [22]. ��	 
("� �� 4"��� "���
���� ?.6��� F"�� �� "�	5� ��� -&"� [24]. "5�6 �� 4"��� 
("�  �* $� � 	 .

�	 )&��� �82 y3 
("� �� K��0� 4��� 4"	�.   
 ���&��� �  �8��2y2  	2y3  @*0  ��� }���� }�	� 4"��� 4��� 4"	�	 �������


("� �� .
������ 5��0�� �( }������ ��$ �����	:  
1( 
 ���� "5�6 �� F���&� : �*� �	�	 
 ���� "5�6 �� F���&� ��� 
��" �� B�$ ��(


("� �� ��	��#�	 %� �� 
��"  }���� �$	 �*� �	 �$�����	  4"��� 4��� 4"	��

("� �� .( ��� "5�6 �� 4"��� ��"(	 "5�6 �� �� )	J# �� �"��� 
��" �� B�$ ��

 "5�6 ��� J�0��� 
���#�� %�"�� �� %  ������ j	"� �� 
���5	 
+��	 F	"9
4������ . %�	� �( 
���#�� %�"�� �� "5�6  4"��� @+��0 �  4����#<� ��� � & "5�6 


������ %�"�� ��.  � 	��� �� "3 �  4����#<� K�"�  :�"�6	 ) ��� ��"( K�
 ) �� �� �  ����� 2A"6� %�"��  �*0����#�� �( %�"�� �� B�$ );  �	(��. �� 

[25]�C 2 G)&�� ���#� 
���#�� %�"�� �� ���#	 
 ���� "5�6 �� ) �	� >���( 
������� j	"� �� "5�6 � J�0���. 
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 )����) 2-3( ���� ���� ����  �+�
��� )�>��P� 0# [24](  

2( "5�6 �� )���� 
 ���� : �#� �*��0.�	 "5�6 �� "�;3 ����� 
��" �� B�$ �( ���	
 j�	0�	 %�"�� ��"5�6 �� F�0.� .>j	0 )&� �� /��  "5�6  %�"�� �� j�	0� � 
7
 �� 7
.�6 }� .
��" �� B�$ 
("� �� 4"��� �( 
("� �� ��90� 
��"  }���� .( ��

��"�6 ��� ��"��� � ��� 
��" �� B�$} "5�6 �� F�0.� �( 
���#�� . �"��� � &
� �� "5�6 �� %  
 ���� "5�6 �� ��"��� K�8�� 
���& �( }������ ����1 
��	

�*�  ) ����� ."5�6 �� ��"��� K�8�� ?6��	 %��"� �;.  
3( 
 +�� ��� 4������ "56�� ) �	� 
(�8� " �
�� : 
���& ��� 
��" �� B�$ �(	

 
5��"� ��	 
�6��� �� "5�6 �� |�� 5�"	 �*0  ""&� �� F��	 �*���"�	 "5�6 ��

("� �� )�. 
��"  �$	 . �� B�$ �( ��� �*�(�8�	 "5�6 �� 
���"  ��� 
��"

 %  ) ����� 
 -,�� :�"�6��	 
�("� �� 4������ ���-� �������	 "5�6 �� 
 +��
>j	"�  )& K�*�0� ��� "5�6 ��. 

4(  
 +�� ���6�#�������� j	"� �� �( 4������ ������ :0�� ��� 
��" �� B�$ �(	 B�$ �
*� �	�	 "5�6 ���  �; � 	 ��� �$"�0G)&�� ) ��� ��"(	 "5�6 �� 4"��� ��"( 

>��� "5�6 �� B�$ �  D#���� 
(��; �*��� �	&��  �( �* ��6�#< 
 -,�� 4"�6��	

 ����� %�"�� ��2 �$"�0	 
("� �� ���6�#� 
��"  �$	.  )�0�� 
��" �� B�$ �(

 "5�6 �� 
("�  :�"�64������ �� "��� j	"� �� K�8�� )&� . % ��� /��
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 K�8��G)&�� j	"� �� ��"( >""&�  "5�6 �� %  ) ����� :�"�6 )�����.  ��� �&�
 ��� 
(�81�� 
("� �� B�$ ���6�#� "�&���7�"5 7
��.	 7
������	 ���� A"6�� �


�����# �� %�"�� �� �( 4������ "5�6 ��. 
 �+�	��������  "5�6 �� ����� ),6 
 �6�# ���
� &�"� �+�	� �$� 2 ��� %8	
D�#� 	 :� 	�� ����"�6�� :� 
���#�j	"� �� ��"� [26] . -� ��	 �+�	�������� 

� 
�"#���6�#<� 	7
��� "(	� 74���   90 �)� �C� :�  ����*���� 7
�"�� � �  �(
7:<��  74���  � �# <	 2 
���5�� :�� %�"�� �� �("��� ��
� �0��	"��	
.   

3.4.2 � (���<��U� ��!����<��� S�� 
�( "5�6 ��� J�0��� �� �	;����� A�"  @*0  }� ��������� �  ������ 5��0
�����1� . ���

�� )��#; �) : ����� �( ��"��� ) �& 
&"��  2"5�6 �� %  ) ������ ������ 4"��1� ��-���
��6�# �� ��-���	 2"5�6 ��  "�� :���5� �� F���&� �( ��"��� %  �0� ��� ���0�

��:���5� �� "��
� %  ) ����� 	� 
.��0�� 	� 
���. .7
*� �  �&�	 ��( 2A"6�  J�0���
 "5�6 ����5�( j	"� �� 
���� �( �	&. � J�0��� )*( j	"� �� 4� 	 j	"� �� 
��&�

��. �� +�� �	&� j	"� �� �*� �	�� ���� F+�9	��	��
 �
�8�		 �
����	 
���� �( �
 �	����	 j	"� �� �+�	( �	���
�	 ��# ��  j	"� ��� 
��. �� ���.� �	&� j	"� ��
�,.� "5�6 ��� �	("��� < %�"�� �� K�"�  �  �"�;& =�� ��� 4	,� 2B"�56� �  .

 j	"� �� ��& ��� �  ������ �*� J�0���	 "5�6 �� ����� ��&� )$ A"6� 
*� � 	
	&�#�< �� �����0 �  ),6 �  )�J#�� ��$ �� ���� �� )	��� /���� ��$
��*0 �� 

}�( 
��� ��.  

5.2 �����]� S�� 

"90�  @*0 "5�6 �� 4"��� ��� 4"��1�  % � �*�,6 �  ��� 4��� �*0� ���:�0�����  �*�����	
���  j	"�  �( "�"��� %0. 
�� � ���� . �������	F�*�  @*0  
���1� 4"��1� )�J#�� ���

������: �  �$ )+�#	 �"5�6 �� %  ) �����  
 �0���0  4"��1� @*��
�. �*� ���� "5�6 �� �0� �� j	"� �� �(.  "5�6 �� B�$ H"�0�	

;,;�� F�0.C� :��
 j	"� �� "5�6  
������  �( "���0� );  j	"� �� 
56 ��*� ����	
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F���&��� �( 4���- 	� �0 -�� )	���� 
�0�� "5�6  2 ��� ��� �� :�	��	 @�0 �� 
��	0 ��*�	
} ��#� ��� "5�6 	 2) �"����� )Business (�	� ��� '��0 
����� ��*
��&�$ j	"� �� [7].  

 @*0  �$�#�4"��1� "���  )&�� )7:�5��0	 )��"  
�	 �  ��"5 ��(  "5�6 �� 4"��� �(
%�"�� �� '��0 ������ . )&��� �8	�)2 y4 (�� ��$ 
����"�#� @*0.  

  
 	
� ا�دارة ����
� �������� ) 4- 2 (ا��� !  

 )&��� ����2 y4 1� )��" �� 
����"�#��  @*0�"��1� �  F�E�� ����	  
;,; )��" 

�"��� :  
1( ��:,6� :  �$:�0���  "5�6 �� ��
�.�� :�� j	"� ��� ������ 
2( ��6�#� "5�6  4"��� �j	"� � � :,6� ��7
56 %8	 "5�6 �� B�$ 4"��1 

�*� �&����	. 
3(  ��������� j	"� �� ��� 
56�� B�$ ���5�. 

1.5.2 )���� ���[���]� S��  

�8"( ��� �� ��<��Chapman  وWard  :0�& � �&:�0����� )8(� 4"(	� ��  ��& � �&

�� �-,�� )� ��	 � -�� "���� �8	� j	"� �� :���5�  �*( ��&	 ��� j	"� [16] .
	 :0�& � �& }0� |�"�(� �& � �������:�0����� ��  :�5��0 ),6 �*� � �� ����  @*0

 '��0 ��� =�� A�� � �& ��� �"��1�
�� "��� %�"�� ��.  
�9�   "���� �� 
� �������� )��"  %�"� ��� ���"�� ��  4"��1� @*0[19] . )��" ��
;,;��
 $ ��	C�� #�#� )��" ��
  �$	 
����  2"5�6 �� )���� 2"5�6 �� �����
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 "5�6 �� � 0��� )&��� 
��" �����"
2  �$	 
��" 
���" ��	 �&����2 �� 5��0 " �# ��
1 
;,;�� )��" �� "��"5�6 �� 4"�� [27].  

  
 	
  ا���ا&	 ا��%#$#" �دارة ا������) 5- 2(ا��

  
 )����)2-6( )������ (�������� �������� *+ S��� ����]� )�>��P� 0# [27](  

 �	���7
��"  )& �
�	 �  )&��� �( � & :�5��0�� � )2 y6(  �*��8	� ���# ����	
��� � �(  

1( ������� �����  

 �� ���(	PMBOK  
�� � 	$ "5�6 �� ����� ��(F���&�  ";J� �� ���� "5�6 ��
�*.+�.6 ��;	�	 j	"� �� ��� .�
..6  
��" �� B�$ ������  "5�6 ��

 
� �� �������	 �*������ � "5�6 �� =�� �*��#� �� �& � ���� ""8�� j	0	 . �(
 ��6�#� 
��" �� B�$"� ��K�  )+�#	7
(	.	  )����#  
(	"�  (�	 7
�0�   ���

7:����0�#� 74� ��  7:�"�J  ��� %  ) ����� "5�6 �� �����.   
�4���  � ��� � 
("� ��	 4"�6�� ��� "5�6 �� ����� ) ��� ��"( A�� 
���#�� . <�
�� ��$  @*0 �� |"���� < % 74���� )+�#	 7
5�0�#  7:�"�J  �   B�$ %  ) �����

"5�6 ��.  �, �&�� �� �����"5�� ����$ ��� ���( �	&� ��"56�� /���  )	C
74" .  

 ����
و�
ا���

�
���� �����  �����
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����J# ��� 
���1� �0��� ��� 2
��" �� B�$ �( >"56 )& )	�:  
 y �/��� �� �& � ���   
 y �=�� /��� �� �& � F�&  

2( ������� )����  

 ����� 	$ "5�6 �� )�����*(	 F��6  j�	0�  "5�6 �� �( %�"�� �� }��	� �� ����
 �  
��"  ��j	"� �� -��0� )��"  .$ 
��" �� B�$ @+��0� �
�	 �  �
��	�  � 

 "5�6 ��G)& 
� $�	 �*0  	 j	�	 )� ���"5�6 ��  �$"�;E�	 j	"� �� ���
�*���#�	 .
���"  ���	  �( @+��0�� B�$
��� �� 
��" �� . � (�� ) �� �� �	&� ����� 

��"��&  *  "�� "5�6 �� � 7
 	 �  �*���-� �& �
 ���� 
�+�"�1�.  

3( ������� �
��
�  

 
����  ���	"5�6 ��  �  ),6 }� ������ ���# �  �����1 4"��� "5�6 � )����	
 556��
�#�#C� " C� �-� ��� j	"� �� .7
��#	 )8(�  H,�� 	$ "5�6 �� �� ���

7
�����"�#� 7
����  2"5�6 �� �0����	 �*�	�� 	� �$"�;3 �  )������ . �� �0�� ��$	
 "5�6 �� 
���� $�  "����� ���0�	 "���6� 
�� �|��6�� "5�6 ��.  

4( ������� �	������  

 ��� 
���#�� /,;�� )��" �� :��"6  ���� �� ���
���" ��  � - "��  ���
-��01� .� ��( /���:�"�
�  	� 
+���� �( ���7:� 	��  F���&� :�0��� 	�  )8(�

� )���� ��������#�� 7��  "�� "5�6 �� . =���
���"  ��� "5�6 �� 4"��� 
�� � 
	 4��0 �� 
56��� �&���� �� 8�7
������ "5�6 �� 4"���.  ��� =��&Dareshuri 

 
���"  
��" � 
���" 	 "5�6 	 K��C 4" �#  j	"� �� �������	� �& �����" 
5��0�:� 
��" �� B�$ " �# �4 ���  4"��1� @*0  ) �&2 )&��� �( � &2y 7.  

 ��� =��&pressman [7]  G)	�� K�0�� � %���� "5�6 � )��#�	 "5�6 �� :� 	�� 
j	"� �� ),6 .G)#&� 
��. ���6�#�� "5�6 �� )	�� -��0� ��� �� �& �  �� 	�

74��� 7
�� "�  �; � 	 �$-"(	 �*����� 	 "5�6 �� %��� 
�� � )�*#�� =��	 A"6�
�*� 4"��1� �� �$�	 �$"�;E�	 �*;	�� )� ��� �#� �*���"� . 



� ).����0�;�                              4"��� "5�6 �� �*����*0 	
�� "��� %�"�� �� '��0 ��� �$"�;E�	  
  

19 

 

 	
 ) [1]!123ذة /. (!�&�" ا���ا-," وا���ا*(" �� �� ا�دارة ) 7- 2(ا��

 '"��� ��� �(Cadle ���#  )&��� �( � & "5�6 �2 y8 . 	$ "5�6 �� )�#
�)�# �� &�"� 7:� 	��  %� �� }�( ��� 7
��"  )& ��� "5�6 �� ��  )��"  � 

 4"��1� @*0 .>�-&"  >j�	�#  "	�� )�#�� �	��	 	 :�0����� � 
�#�& �� :� 	�� �
"5�6 �� �  [25]. &�)�;  �� B�$ :�0����� ����  :� 	�� ��	:  

−  %�" ��)Reference:(  )&>"56  H���� ���>'���  >�#�#� 7���	 5��"  �	&��� 
 ���� @�0 �� 	� 
 * �� 	� 
��" ��� ��}��� ";J�.  

− ���	0� �F.		 >"56 )&�.  
− 
0$�"�� 
����� "56�� )}�����  ��� �� 2}�����  : �(  
−  
� �� �� :�"�;E���>"56 )&�  
−  
���� 	 
����  �� )	J# �� �  )&>"56  
−  
����  ���# F�&>"56 )& ) 2B";3 )	�� 2B";� �  F��6��� 2"5�6 �� �����

��"��� �� �� E��� );  
�0�; 
*�� 
���� �� )�0(  
−  )�#
���� �� :�	56 	$	 �)�#  �( -"� �� ���������0� K�0;�  :�K�"��

6"5. 
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  )[25]!123ذ /. (/6*" !$5	 ا������ �� �� ا�دارة ����
� �������� ) 8- 2 (ا��

	0 '"�� �( �������	 ��8�� 
 ���� "5�6 �� ) ��� )�#�� ��$ �� �� /���� ��$ ���
B�$ �  4����#<� 	 :�0����� 7
��"  )& �( :� 	�� �� �K�	# ������ j	"� �� �(  	�

)&��� �( � & )�� �� j	"� �� ) 2 y9.(  

  

 )����)2-9( �+�
��� �	������ (����
���� ��������� ��� ��������� *+ ������� ������� \������� *����� 

7
��"  �� H"6 ��  )&��� )��"  � 2y9 7
���" � %86� 7
����  )	.��� =��	
7:� 	��  7
���. 
 ����� )��" �� �( �* ��6�#� �"�� . B�$ �� � &و ا������ت 


 �>#����4  0*� )� �� ��"�% ا�������ت �
� "5�6 �� )�# �( )�#�� 
��0 ��

�����# ��. �6 �� �  G)& ��� ��� 
���" �� B�$ �� "&�� "�����	 
.�6�� "5

 ����	.   
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6.2 ��
��	�� $������� &�
� ����
�  
 �9�  � ���7
������ "����  ��;����� %�"�� �� '��0� 	�*�� ��� ���� ���0��# 
�	 �  

)Standish Group(  �����	 
��&���	 � -�� �$	 �$"�"��� �(:���5� �� ) "��	 
���9	��

���9	��(.  4�	� "����< �*8�� �$� � 0��)Quality (�+�*0�� @�0 �� $� �� "���  �#�#C�
'��0��.  K��C� �	"63 "����	)Performance ( '��0�� "���  	$������� %�"�� ��.  
 =��& 	$ '��0�� ����� "��� �� �	#"�  ��	 �	� ���&C� "������8"K  K, ���[28] 	 [7]. 

 ��. ���	Glass �
����  ������# �	�-�� )�� %  @ �0"��� ������ 	�0�� ���:  

��8" K��6�# ��=  �(�	�  :���5� �� %  @�0 �� +�4�	� �4��� +  
�0�-� �� � 8 ���#���
 ��� ���*���+  ���#��� }��� ��� �� �0 -�� )	���� � 8 [29].  

 "���� � 0��Shan �	"63	 ��0 :��� "��� j	"� ���  ���� ���0�-  )� ��� :���5�  )&( �
��
�0�-� ��	 ��� �� :�	 4��� �� [30].  �� /�� 
���9	�� :���5� �� �$ :���5� ��
	����0���� � #�	 
���9	 "�� :���5�  4�	��� :���5�  [31].  

}#�0 �	*� �� ��� "��� 
���#�� "���� �� %� � �� /����� A"�.  �	&� � �0� )�; �� )��# ���(
7
���� 4�	�� ����� �� 
��&���	 � -�� � 8 @�0�� @�0 �� �� �0�� ��*( G)�� ) ��� "�# K��� .

��	 7
���� 74�	�� 
���9	 "�
��	 
���9	�� @�0 �� :���5�  ) �& ���#�.  
 ��0;� ��� �� ��� � ��� %�"�� �� '��0 ��1�
����0 )productivity(  4�	��� 	)Quality .(

 �0 -�� )	���� �  G)&� ��-��<� ��� =�� ) ���	 j	"� �� 4����� 4"��1�� 
����01� �����
j	"� �� 4"�� �� 
��&���	.  :���5� �� ��� 4�	��� ) ��� � 0�� 
���9	��
���9	�� "��	 

[31].  

1.6.2  ���
S�����  
1( ��.�%��� (�	������  

��>j	"�  )& D�#� �$ 
���9	�� :���5� �� "��� >?�0 ��	  :���5� �� B�$ �(
# ��J� �� ��-�� �8" ��� �����	 . "���� �� �$� �  �	;����� �$"���� =���	


�������� .	��;����� |�� � # ��:���5�  
���9	��  j	"� �� F��$E��*�� $C 
[32] .?6� Pressman 	ISO 9126 :���5� ��  
��9	��)Functionality(  "(	��
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�0�� 7��& �	�-�� %  �*��� ��� �� :� �6�� %� � .���	  @+��0�� 
 �6��  �5�� ��
 � &	$ �*0  %�	�  .7
 �6 ���0� @+��0 )�; �� )��# ��� 7
0��  �
���� �	&� �� ��� 

�
 +, 	 �
�8�		 [7]2 [33]. 

2( � (�	����� ��F����.�%�  

 F"�Pressman  4�	����� :���5� ��	 K��C� :���5�  ��� �(�	�� 
���9	��
G)&�� 
�	�& �� >�8�	2  :��� "��� �)&� 
���	� �� 
�0 8�� ?+�.6�� ��� 
(�81��
G)&�� 4"	5 �� 7F"�� . ?6� Pressman [7] 	 [33] ISO 9126  ?+�.6

 	�0�� ��� 4�	���������:  
−  
~��	;	 ��)Reliability( : 
+��� 
+"�5�� :<����� ";E�� < 
 �6�� �� �0��	

)�
����.  �+��"*&�� "����� j�5�0�  ��#� 
 �6�� F�	� �0� )�; �� )��# ���
7
�	*#� ����#� �� �& � 
���#�� ��90�� 
��� ��(.  

− 
�	*# 1� ���6�#)Usability(: �� "��� @�0 �� � 8� ���� 
�"���  �	&� ��
 ���	�	)Friendly (*#	) ���6�#<� .�
� �� 
~�.�6�� B�$  ?�	6��� �
#�� 	


������ 
�	0�;�� :������ )���)Learnability(  2��	*�  )Understandability ( 2

�)��� ) ��� )Operability(. 
−  4K��&��)Efficiency:(  "��.  ���6�#� 
�"�G)&�� � -��	 ��90�� >���;    
− �)���  
0��.��)Maintainability:(  2',.1� )*#	�
� �� 
~�.�6�� B�$ 


������ 
�	0�;�� ?�	6��� �
#�� 	:  )������ )*#)Analyzability(�"��#  2 2
�)���  ?���� )��� 2"��
���)Testability(  

−  
 ,#��)Integrity:(  "�� �� �6�# �� ��� 4"5�#���� ��� )	6���� )~	6 
 	� @ �"���� �&����)	6��� ��"��.  

−  )�0�� )���)Portability:( �)*# 
���6 �� :�+���� ��� @�0 �� )�0�.  B�$
�
� �� 
~�.�6�� 
������ 
�	0�;�� ?�	6��� �
#�� 	:  F��&���)Adaptability( 2

*#
�	 :��;��� )Installability( �(�	��� 2)Conformance( 2 
����� )����#<�
)Replaceability(. 
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2.6.2 0�1��� �.����� 
���� � -�� ��	�j	"� �� '��0� ���� �� *  ��"���  
��&.  ���0��� � -� ��-��<� ��� �C

7:� �"� |"( ��� ��J� �� j	"� �� 
��&� �  ��-� .��� ��-��<� ��� �� � &� 
��&
 ��J� 
�"������ ���>?�0 @�0 �� 4�	� �( .�� -	��� ���� ����50  5��"� �������	� 
��&

 -	��� ���	 
�"������� -�� j	"� �� ���#�� }��� ��� �� [34].  
7:����� �"�  �$ � -��	 
��&��� �� �	"� ��;����� |�� �� <�  ��	 j	"� �� }��	�

�  ";&� �	�-�� :���5� -�� ��##� ��� ��& 	�	 �
� $� ��	�
��& [24].  ��� ��	
Beatty   %�"�� �� �  ������ �( A�� 
��&���	 � -�� ��� -�&"��� �� 
��� }�	��� ��$

 ����# D&�0� �   :���5� �� |�� �� )-�0��� ������  �+�*0�� @�0 �� 4�	�[35].  
7
*� �  A"6� ‘"���� Lacerd  �	"63	 ��"����  � -�� 	��� 
��&4�	���	  "����  �$
7
.��0 �	 H���7
�(�8� "����  ���  );  
�������)Efficiency (C�	K�� )Performance( 

 ���6�#<� 
�����	)Usability ( 
0��.��	)Maintenance( [36] . 2
������ �( �&�  ��
�"��� ���� "���� ���* Lacerd �K-� �$ "����  �  �)�.� [37] .  

 ��� ���de Bakker  %� � "�#�
;,;�� "���� �� :�����0<� 
������ 5��0��� �*.6�	:  
−  � -�� ����� �4��� ���
��&���	 �  
���� �( j	"� �� :���5� 	�"� %

:��� "��� . J�0��� )*(���. �� +�� �	&� j	"� �� 4� 	 j	"� �� 
��&���
 
�
�8�		 �
����	� 

−  "����  
��. �� ���.� )&� 
�#0��� }#�0 	$ j	"� �� '��0 �(j	"� �� 
)Stakeholders .(7���� "�� ��$	  "90 
*�	 �C 
��. �� ���.�
�j	"� �� �
���6  j	"� �� %  �*� ��� 
��"5 �#� '��0�� 
�#0���.  

−  �&����� "���� �� B�$  j	"� �� )�( 	� '��0 5�( �� j	"� �� �	&� � �0�
�*�0�.  

 �(%��	�� <� B�$ :�����0
���� |�� �$�	�� �&�	 
��50 �� �  ��+�� � 8��.  
1(  �� ����� :���5� j	"� ��  �
� �& )	C� 5"��� 	$K�8"1 �	�-�� [7].  
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2( �� ��� )	.��� 
�� � �� :���5� 7:�K�"�1 %86� 74���  	"5+�� 7
��*0  
�*� ,# �  �&E��� .7���� 7F�"�� :��	 ��00�  �	&�# >"��
� ��	  4"��� � 

"��
���.  :���5� �� B�$"
������ ">�� � >����� ��� ���#� � -��	 
��&��� �  G)&�.  
3( K�"�  ) �� %�"�� �� �G)&� >���  ��� � �$ 
(�8�>�� �  )	����	 
��&��� ���

��"�� �� �0 -��.  
4(  j	"� �� '��0 ����� ����4���  
��. �� ���.� )�� � ���#�#C�.  
5( G)�6 �� 
���� 	 9�� ��� j	"� �� K��C " �# �� ������� 
�� � �$�#�  ��� �"5�

j	"� �� "�#.  
6(  ); ��
��&  �"�	  
��&���	 :�	�� 	�4�	��  	 A"6� 4"  �*��� )	.��� �& � <

�0� #6�"��* [38] ���$ ��-� =���	 2�� �� ��0����	 j	"� �� :����� �  �, ��
}��( ��� ����J�. 

7( "���� �� �  �"�;& �4�	��  �$ ��;����� |�� �*�"��� ����  "���� �� B�$ � 8
�4�	��  �$ 
�������	 4�	���	 K��C� );   � 8 "�� :���5� ���� 
���9	

j	"� ��. 
�4	,�  2=�� ��� B�$ "���� ������  �*��� 	�
�8�	 	< �*0  ).0�� ���� ��;����� � .  

 �$"���� =���	Standish Group 7
�#�#� "����  %�"�� �� '��0�.  

7.2 �<	���� (������� Earlier Studies  
 �  ������ ��#��;����� ),6 �������  ��� ���	 �8� �� �"��� �  ��"�6C�� ��� F"����

%�"�� �� )�( 	� '��0	 "5�6 �� 4"��� ��� 
�,��� j	0 .��.�	  ������ )�J#������  : )$
 '��0 �( �������� "5�6 �� 4"��� �*#�%�"�� ��	 
 90C� �
�� "���  4"��� 
� $� �$ � 	

 ��� �
.�6	 �%�"�� ��	 
 90C� '��0 �( "5�6 ������-�  )�( 
�#0 %�"�� �� �  ��"���
%�"�� �� 4"��� :�K�"��	 @$�0 	 :��� �� 
("� �� j	��  :�K�"�� ���0 8 �	��� ����	

"5�6 �� 4"��� . ��	� < }0� <��
��� �
���"�� �
�(�	 � ��� )�� %�"��  �( 
("� �� B�$ ��6�#

�� "��� %�"�� ��	 :� 	�� �� ���	�	0&� [12].  
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 ��� ��(2000 "�0 Yetton �	"63	  
���. 4���� �( : $�# �
#�"�D#�  j	"�  4"���
 �90�� :� 	�� G)&�� >���0 . /�� 
�#0 ����-� 5�" K���)Performance ( j	"� ������� �  

:  
− �� 
�� :�0���� ���
�0�-� ��	 �0 -�� )	���� "����   
− K�*0� j	"� �� G)&�� G) �& 

7:�";J  %�"� ��� ��	 7
�#�+" �$	 j	"� �� K��� ���:  
1( �4"��� �
���( "5�6 ��.  
2( ��¡� ¢% �	�����	 
������ 4"�6��� ) ��� ��"(.   
3(  ��������� 4"��1�.  
4( %�"�� �� "�	5�� 
������ ��6�# �� 
&"�� .  

 % � ��"5 �� }��8�"�(� �$"� ��	:�0��� >�����#� ���6�#�� %�"��  K�"�  �   �( �"��
4��� �� 
&�  �� �  G)& 7:�&"�� ��0��-	�0	 7
5#	�  4"��&	   �����[39].  

 ��� ��� /��Yetton  �� };�� ��& �&�	 %�"�� �� '��0� %�"�� �� 4"��� 
�,���  /�� � 
�� ��	 :� 	�� �� �90� �*( %�"�� �� j	0G)&�� 
�� "��� %�"�� �� ��� >?�6 .���� 	$	  � 

74��E& �*��� "��� )� "5�6 �� 4"��� ?.6� ��	 %�"�� �� 4"��� /�� %�"�� �� :�	�� �  .
�� �,8( "5�6 �� 4"��� ��*0 ��� "��� �� }0� . "���  	$ K��C� "���� }0� ��� 
(�81��

�#�#C� '��0�� . 
##J  �� �  ��"���standish group  � -�� "���  � ��� ��;����� �9� 	
 
���9	�� :���5� �� 
����	 
��&��	 
���9	�� "��	%�"�� �� '��0� ���#�#� ��#���  . "���� )�

�  �"�;& K-� 	$ j	"� �� K��� ��;������� 
���9	�� "�� j	"� �� :���5�  �  . 
(�81��
7
���� "�� �	&� �� @+��0�� B�$ �� ���  �*� :�6� ���� :�� �� �� 
�#0��� ���	�	0&�

:� 	�� �� ��;���.  
 "�0Schwalbe  ��� }���& �(2004 �
#�"� �
��,5�#� �4"��& �
�"���#� �
&"� �*�"��  �����

KPMG.  �� 
#�"��� :��&557:����� �  :0�� %�"�� �� �  £ 74"��& )-	���&  F���&���
�0 -�� )	���� -	��� 	�(  ��6�#� �� /�� "5�6 �� 4"��� �(�,51� ��� %�"�� �� B�$. 

� 0��  : �6�#�38"5�6 �� 4"��� �  ��8�� %�"�� �� �  £ . %�"�� �� B�$ F.0 ����"��
) ��18 (% �� 4"��� :�K�"�� ��5�"5�6 ��  �(j	"� �� ���0� K�0;� .�( ���  <��F"�  �(
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7< �� "5�6 �� 4"��� ���6�#� �� ��� � �( %�"�� �� �  £.  
#�"��� B�$ :�� ���0� ��	�� }
 ��5� �� %�"�� �� 4"��� ��� "5�6 �� 4"��� �( K�0;� j	"� �� ���0� =��	 :<� ��� ��#���

�	 j	"� �� '��0 ��� ��
����:����� }��	� �� �& � ���� %�"�� �� [40].  
 j�5�#� ���Schwalbe �
� � ���� �� �
 �� %�"�� �� '��0	 "5�6 �� 4"��� ��� 
�,��� �� .

 ��� � ��� }0&�	����#C�  
�,��� 4	� ��� 4"��1� �	� }�+��0 K�"��#< 
5�#��� 
�+�.�1�
%�"�� �� '��0	 "5�6 �� 4"��� ��� . '��0 D���� %�� �� '��0�� D���  ��� 4"��1� �	�	

%�"�� �� ."5�6 �� 4"��� ��*0  ��� "�� ��	 . ��� �#0�� B�$ D�&�0� 
�. ���0 <	
#�� �	#�� ��� 	� 
�� "��� %�"�� ��
�"	.  

%�5�#� Verner  ��� �	"63	2005 
� "��� �("��  �  ���  )�� �( ��� ����	

 �6�# �� :�#"�  �� �  �*( )�� �  
���"�#� �( :��� "���  �( :��� "��� "�	5��


�� "��� �*��"��  . %�"�� �� 
�"��1� :�#"�  �� �$� F���&� 	$ /���� �� �$� ��&
 �( 
�+���� 
�� "������"�#� ��� 
(�81�� 
%�"�� �� '��0	 :�#"�  �� B�$ ��� 
�,��� 


�� "���.  ��( )���� �� '��0 ���#�A"6C� )�(	 %�"�� �� |��.  ���#C� �  ��&	
 	$ %�"�� �� )��� 
 * ��"����� ���  ��K-� "5�6 �� ����� ���#�#� 
�� � � "�	5���. 

 �� ��� 
(�81���� "��� :�&"��� �( �	� ���� 
 < 4����# �� D	"��� �  �	 ����) '��0
:�";�	( j	"� �� �  K�*�0<� ��� ?6C��	 . %�"�� �� 
���" � �4��� :�&"��� )� �


���"  �  ";&� 
���0�� �*��( ���#�	 
������ %�"�� �� . �  ";&C �"��� �� }0� ���� ��(
507:����"  
���0�� %�"�� �� �  £ ("�  F�*� �*+�*�0� ��� :�K�"�1�	 ����#C� �$ �  


�� ���� 
��.�� �*����� �( 
 ����� %�"�� �� �( �*0  4����#,� j	"� �� . K�"�� �� � 0��
7
���"   �� 5�(7 %�*+�*�0� ��� 
������ %�"�� �� �  . �	&� �4��� K�56� �  ������

��	��  
������ %�"�� ��  �*��# ��� 	� �*+�56E� %�"�� �� "��  F�"��� ��� ��#� =��	
)���# �� �( %�"�� �� )�( 
�"�" �#� ��"� �  ��$	 %�"�� �� )�( ���#� �  ������ 

[41].  
 }�	� ���Verner  �8	�	 
�� "��� %�"�� ��
� $�  �  ������ 
� $�	 "5�6 �� 4"���

K�56C� .%�"�� �� '��0 ������ %�� �� "��� �� 	$ �  ���� �� }0&�	 .	� %������#� 7
�+�.�� 
%�"�� �� '��0	 "5�6 �� 4"��� ��� 
�,��� 4	� ��� F"���� ���� < ����	 
5�#� . 
(�81��
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6 �� 4"��1 ������� @*0  ��� };�� �( � ��� }0� ���@*0 �� "	� ��� 4"��1� �	� "5� 
�"��1� .C� �	#��� ��.�6  ��&	
���"�# .  

�	�	�� ����� ��;����� �  �	"63	 "�	� ��&  "5�6 �� 4"��� "�;E� ��� F"������� '��0 
:� 	�� �� �90 %�"��  .:<�.�<�	 :� 	�� �� ���	�	0&�� /��;�� ��	��� " �J ��� };�� "��0 

)ICTTA(  :�" �J  ��� 	$	IEEE  ����� ���� �� � �( ���2008.  % �� ��� /��
 �	# �  :�0�������	�	0&� 
�"	#�� :� 	�� �� . �  
0���� :��E�63 ��&"�� 2 36 �  £

	 :� 	��  �90 K�"�  �$ 
0����24:��� "� �"	5  �$ £. � &  ��78 ��&"�� �� �  £
 ?�6�� j�5��� :�&"� �( �	� ��  

��0 :0�&	�� 
#�"��� @+ 
�"	#�� :�&"��� �9� :  
1(  D�� �*����?6� �)	J#  "5�6 �� 4"��� ��.  
2( < ��G)&�� "5�6 �� 4"��� :�K�"�� ��6�# >� #".  
3(  "5�6 �� %  ) �����G) �� ��� >��"( 7��"(� 
�	 �  	�  �0�
�&� �� /	��.  
4( "5�6 �� ����� ��� <.  

 ��"	# �( G)�� 
���0�� %�"�� �� 
�#0 ��( =�� % �
�8	  �$ � &  �( )	����2y1.  

7
�(�8� �"�	  ��6�#� )� �C� :� 90 	 
�"	#�� :�&"��� �E� 
���0�� "�	� )��	 74"��& 
)���� �0��� .�
�+�� 
�����"�#1� B�$  �( 4���	�� 
�����"�#1� �$	 
� 	&��� %�"�� �� �(


� 	&���	 
.�6�� %�"�� �� �  ������ .���# =�0$	  �( '��0�� )��  j���"� ��� ��J� "63
 '��0 ������ ��6�#� ���� "���� �� �� 	$	 4"�
.�� :��	"� ��	 
�"	#�� %�"�� �� �9� 

�
���6  %�"��  )�( 	� (��;� ��(	 )	��� ���"5�6 �� 
 . :�&"��� "���� < ��"	# ��(
 -	��� "���� 
� ����� /���C� � 0�� 
�0 -�� 4� ��	 
��&��� -	���� � �0� 
���( %�"�� ��

BK��� ���	 j	"� �� ��� ";J� ���� 4"��&�� :������� �  
��&���	 � -�� [21].  

)��
�� )2-1( $������� ��
���� Z�<+� ������U ����  ������� *+ ����� )>��P� 0# [21] ( 

  "5�6 �� 4"��� "�� �   "5�6 �� 4"��� %   

������ %�"�� ��  20%  9%  

:����� �  �0��� ���� %�"�� ��  30%  27%  

���0�� %�"�� ��  50%  64%  
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 "5�6 �� 4"��� ��� 
�,��� ������ :�# ���� 
��"��� /���C� �$� �  "�	� /�� ��& ���
%�"�� �� '��0	 .
�"	#�� �	#�� �  ��8�� 
0���� :�6��	 .�4���� @+��0�� :0�& �&�	  �� �,���

A"6� 7:�� ��  �( :�"�� ���� A"6C� /���C� @+��0 . ���� �� �����#<� �� 
(�81��
"���  
���0�� %�"�� �� �� �$"���� �( 
0���� ��"(� �*� �-���� %�"�� �� '��0 . %���	

7
�+�.�� ����#� }�����0�#< 
5�#� . "5�6 �� 4"��� ��� 
�,��� 4	� ����� %5�#� �� =���
%�"�� �� '��0 4���-	 .�  ���	0 ��"�
. 
0���� ".�0� ��� ��&	 . 
#	"� �� 
0���� :0�&	

0&� �( ) ��G)&�� :� 	�� �� ���	�	 >��� 
�� "��� %�"�� �� ?.6� ��	 . "�� �� ��"�6�
"5�6 �� 4"��� ��*0  ���.  

"�0de Bakker 	"63	 � ��� �(2009  }0�	0� ��;��" )$ �*#� '��0 �( "5�6 �� 4"���
�:� 	�� �� ���	�	0&� j	"�  [12]  "�����	 /���� ��$ �� :�	�� ���� /���C� �$� � 

%�"�� �� '��0	 "5�6 �� 4"��� ��� 
�,��� ����� .� ��� de Bakker  ��� @+��0�� }����� �(

���"���� 
��C�. 4"	�0 �� /���C� "���6�� ��� ���(  ��� � 1997 	2009  ��� ��� �� 

:0"�01� ��� 4"(	� �� 
�0	"�&�1� :�	�C� :�"	�0 �� "���6�	 /����  �$� �� �6�# 	

� ����� :,� �� .���� /���C� F�0.� ��	 F�0.� /,; ��� "5�6 �� %  :� ���:  

1( ������� @*0  ),6 �  "5�6 �� %  :, ��� ���� /���C�  
2( 4"��1� @*0  ),6 �  "5�6 �� %  :, ��� ���� /���C�  
3( 6 �  "5�6 �� %  :, ��� ���� /���C� 
(��. �� ), 

2/����� }�#�"� �( :� 	�� �� ���	�	0&� %�"��  '��0 "���� � �"5� � &  � &"��� 
 )& ?+�.6	 "5�6 �� 4"���� %�"�� �� '��0 
�,�� �	;����� �*��# ���� 
��C� ���

7/��  )	����� =�� ?6�	2y2 .   
 )	���� �8	�2y2 
#	"� �� 4� �� � 8 4"	�0 �� /���C� . /�� �	 ��� "*9�

"�0�� ��"�� �#� ��;����� K� #� )	C� . /���C� F�0.� �0�;�� �	 ��� "*9� ��� �(
 @*0  	� 4"��1� @*0 	 ������� @*0  � $	 
*� �  "5�6 �� 4"��� ��*0  �#�

A"6� 
*� �  
(��. �� . D��� �( }����� �� ���� @*0 �� /��;�� �	 ���� "*9� � 0��
� 8 %�"�� �� '��0 )	C� �	 ���� �( "	&� �� /���� . '��0�� "����  F�0.� �& �	

 �������� "��� �� ��� 
��� ��)
���9	 "�
��	 
���9	�� :���5� �� �����	 2
��&��� 2� -��(  
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 "���  	� � -�� "���  	� 4�	��� "���  	� K��C� "���  	� �� ��6�#� ";&C� "��� �� 	$	
j	"� �� %�#	� 
�0�& � . /���� � 8 @+��0�� H�"6�#� 
��"5 "*9� %��"�� �	 ����	

}#�0 )	C� �	 ���� �( "	&� �� . �$	 
�+�.�1� �"5�� :� ��� /���C� |��(
 	� 2���C��� �"5��..�
� )Anecdotal (7:<��� >�&��& �*���0� ��	 %�"�� � :;�� 

D�0�� ���. )	C� �	 ��� �( "	&� �� /���� 
��*0  F.	� "�6C� �	 ���	 . �*8��(
7:� 	��  % �� �����#<� ��� � ���  �"�� @+��0 ��6�< )	.	�� �������	 ";&�

��+,  ��$	 2��	.�� �( 4�	�	 �� @+��0�� H��0�#� 
��"5�  �	�#C� 	$	 /��;�� �	 ����
�+�.�1� . 
�#�"��� 
����� � ��� �*8��	)Case study  .( @*0  � ��� �*8��	

:���5� �� % �� ) � 
�"	 �6�� |����	 :,��� �� .  
 @�0�#� ��	 de Bakker ������ @+��0��
:  

1( �� �8�	 "�� )�-� < j	"� �� '��0� ������� @*0  
 $�#  .=���  "���
��	 "5�6 �� 
("�  �� ��� 
���#�� :�#�"����$  <� '��0 �( 
 $�# �� ��&

j	"� ��.  
2( G)&�� �$�#� 4"��1� @*0  �� ��� /���C� )�� �� =��& >�#��  %�"�� �� '��0 �(  
 %���de Bakker  }0&�	 "5�6 �� 4"��1 
��� �� @$�0 �� �#� :�"	�0 �� F�0.� 
��"5

%�"�� �� '��0	 "5�6 �� 4"��� ��� 
�,��� j	0 �� ��".�� ��	��� �5�� �� .
��� H���� /���� �� "����	 ������� @*0 � 
�#0��� ���	��  ����� ="� }0� ��� 
(�81�� 

7
����   
�,� �  ";&� ��������� ��*0 4"��1�	 ���� %�"�� �� '��0 4���-� . ��( ��"�6�	
G)&�� 
��� 	�� �� %�"�� �� @��� >���  �$ ���� 
�� "��� %�"�� �� ?.6� ��	

������ /���� j	8	 .  
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)��
��)2-2( G��/� (U�<� ����  ������� �������� 0�	�� 1997 � 2009 )�>��P� 0# [12] (  
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"���� � 0�� Schroeder �( "5�6 �� 4"��1 �����1� "	��� �� �	"63	  %�"�� �� '��0
7
(~"�  "�� �����.  ��� �( ��;�� "�0 =���2011 ���0  4"��� ���#� �� �& � F�& }�(

%�"�� �� '��0 �( "5�6 ��. G)&�� "5�6 �� ����� ��&� < }0� ��� /�� 7��� � 0�	 2
7
56 %8	 ��� 7
��*0  j���� 	 7
 �� "5�6 �� "�;3 �  F��6��� .�		�8  �  =��


#�"� ),6 7
��� 7
0��  )Case study .(��
#�"��� �( %�  
��&��� ��� "5�6 �� ";�
j	"� �� �0 -�� )	����	 .�� |"���� ";� ��� �"��� 
#�"��� :"*9�	"5�6   )��

7
56 ���0� ���	 74��   F��6��� ����# "5�6 �� ";� �  . �"�"&��� j-	��� )���� ��	
 |"���� "5�6 ����0	  )���� ���6�#�� 	�"�& )Monte Carlo (������& @+��0�� :0�&	:  

 "��� � j	"� �� 
��&� 4���- ��� "5�6 �� |"���� A��75 % 
������ 
��&��� ���
 "��� � j	"� �� 4�  :��-	 24"�� ��122 %4"�� �� j	"� �� 4�  ��� ��8�	 =��	 

 )&����)2 y10.(  

  

 )����)2-10 (�O! `�
��� ������� 8 ��,�� �
��
�)�>��P� 0# [42](  

"5�6 �� |"���� @+��0 :�� � 0��  ��� 
�#�+"�� "5�6 �� ";� �  F��6��� ��� 
���� ��
 "��� � j	"� �� 
��&� 4���-13 % "��� � �0 -�� )	���� 4���- ��� :��	 25�(19 %
 )&���� �8�	 	$ � & 25�()2 y11( [42].   

 j�5�#� ���Schroeder   ���6�#�� 
�#�"� 
��� )����� �	�� ����0	  )���� 	�"�& 
�
���� @+��0 �5��	 .�
�,� "*9�	 �4���  j	"� �� :����� 4���- %  "5�6 �� 4���- ���

�*� E�0� �� 4� ��	 
��&��� 4���-& . ��� �* � �� �& � < 4���	 
�#�"� 
��� @+��0 �&�	
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7:<�� �  �*� � � 
�� "��� %�"�� �� ?6C��	 %�"�� �� 
(�& 7
.�6 74"�;& . 
(�81��
� ��$� }0� ��� "��1� @*04 ������� @*0  )$���	 	
 ���� "5�6 �� "�;E�� ��*� �� �������. 

 

  
 )����)2-11( �O! `�
��� ������� 8 �
��
��� )�>��P� 0# [42](  

8.2 =�	�� ����!  
������ �� �$,� ��#� ����	 2������ /���� 
� $� -"�� 
���#�� 
���" �� 
#�"��� ),6 �  

�� 
�,��� 
�"� }��*0 � "5�6 �� 4"��� �)������� "��1�	4( %�"�� �� '��0	 . ���#	
G)&�� 
�� "��� %�"�� �� ?�.6� >?�6 �*�������	 �$"5�6 	 �*��	0� 4";&� =��	 . ���#	

 % �	 :�0�����:��� "��� )��� ��� ����	 %�"�� �� K�"�  �  :� 	�� �� . ��� ) ��� ���#	
 �	&� ��7
������ @+��0 ��� )	.	�� ���� =��	 2�  ���	0 ��"��& 
0���� ��� 7
����  ���6�#��
 H�	 0SEM �� ����	K�.�1� ���� �( �0�;�� )���� "���  7
�+�.�� 7�"5 ��� 
(�81��
A"6� .>��� G)&�� 
0���� �6� ���#	 ��	# }0C �"	#�� �	#�� �   ����� ���	�	0&��

:� 	�� �� �� "��� �	#�� ?6C��	 .7:�##J  �� ��� 
(�81��  4"���� �0��� 4"��&
 �"	#�� �	#�� )6�� :��� "5�6 �� �0 ���*� 
(	"� ��	 @�0 �� 4�	� :�� H�	 0 ) �&�

 :�"���� @80 Capability Maturity Model Integration �� ��"�.�6�	 )CMMI( . )*(
�� 4� �� 7
�0 - 
 -,�� ��"����	 �*���	 :���0�� 4��*� )�0� 
�	�5 ��CMMI �4""� .  
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9.2 �
���  
"5�6 �� 4"��� �#�0�  ��� 	 ������� @*0 4"��1� @*0.   

 "5�6 �� 4"��� ����� @*0 	$ G)���� 
�� � �
 +�� ����� ��� F�*� �	 "5�6 �
("�   ���#�
�� )����� �"��� "��� %
 . � 	 �+�	� �( 
� $C� �#� ) �	���	 ���#C� B�$ ���"� �;����� 
���# B�$ ���6�#� �0	 :�0����� 	� %0  )�� �  )�� �� j	"� �� "5�6 �� ����� �( :� 	�� ��

"5�6 �� B�$ �0�� . @*0  4��� 4"	� � ���	)��"  
��"� ��� j	"� � ������� : F���&�
(�8� 2"5�6 �� )���� 2
 ���� "5�6 �� 
 +���� ���6�#� 2
 +���� ��� 4������ "5�6 �� ) �	� 


)�� �� j	"� �� �( 4������.  
 4"��1� @*0 �&���� �"5�6 �� C� 	$ 4�� ���� ���� �*�����	 :� 	�� �� % � �*�,6 �  ���

>j	"�  �( "�"��� %0. 
�� � >���  . )��"  
��"� ��� 4"��1� @*0  � ���	 : �����
 2"5�6 ��"5�6 �� 
���" 	 �&���� 2"5�6 �� 
����  2"5�6 �� )����.  

"����	 & 
���9	�� "��	 
���9	�� :���5� �� �����	 
��&���	 � -�� >'��0 "���� � %�"�� �

�� "���.  

 
� $� -"��	� /���� �� �$� ),6 �  ������ /����G)&�� 
�� "��� %�"�� �� >?�6 . "�;E��	
%�"�� �� '��0 ��� "5�6 �� 4"��� ��*0  . % �		 :�0����� %�"�� �� K�"�  �  :� 	�� ��

:��� "��� )��� ��� ����	 . ��� )	.	�� ���� =��	 2���#�0  
0���� ��� �	&� �� ��� ) ���	
7
������ @+��0 7
����  
�	�0��� 
���� �� H�	 0 ���6�#��SEM.  
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The Methodology  

 ��� 5�"� ����	 H�	 0�� �( 
�#�+"���0��� /,;�� 
 '"�� ).���
��� �� 
��*0 ��  ������

) �	� 4"��#  )Latent factors (
 	� 
��"��� ) �	��� ��"5 �� �* ��� J�0��� �& � ����	 :� �����D����� 
������ . � &

  

  

 

 �
	���� ��
������ =�	�� R>���Methodology

 ���<�  
 ).���/���� H�	 0 	:��8"���  ��� 5�"� ����	 H�	 0�� �( 
�#�+"��

	 �������  �� '��0	 4"��1� @*0%�"�� .��"�6�	  '"��
 :��8"�
�;  �� /���� H�	 0 � 8.  

=�	�� R>��� i�/��#�  
 �( ��� �� /���� H�	 0 F�E�� )&���3y1  
��"� � ) �	�

 	� 
��"��� ) �	��� ��"5 �� �* ��� J�0��� �& � ����	
 )&��� "*9�/���� :��8"( :#.  

 3 )����) 3 -1( R>��� =�	�� 

 )�.�� �& �� ) �	�� 
��"C� 
�#�#C� � & /������:  
   

� ).���/��;�
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 �
	���� ��
������ =�	�� R>���

1.3  ���<�
 ���� ).���
 @*0 	 �������
 � �� :��8"�

2.3 =�	�� R>���
 �( ��� �� /���� H�	 0 F�E��

 
�#�#� 	� 
��"��� ) �	��� ��"5 �� �* ��� J�0��� �& � ����	
 )&��� "*9�

�	 )�.�� �& 
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� ا���##9 � #"  1.2.3� !)EA(  
 ) �� ) �� %�"� ��� ������� @*0 ����+ )Pillars (7
���#  �
��"( �0� �$	 �
���� 
D����� �$	:  
1( ����� 
 �	C�� $	� 
 ���� "5�6 �� ����� )Find(  
2( ����� 
 �0�;��
 $	�  )���� )�.	"5�6 ��  
 ����)Refine(  
3( ����� 
 ;��;��
 $	�  
 +���� ��� 
 ���� "5�6 �� 
(�8�)Checklist(  
4( ����� 
 ���"��
 $	�  ���6�#�)�� �� j	"� �� �( "5�6 �� )Reuse(  

� ا�دارة � #"  2.2.3� !)MA(  
 ) �� 
��"� ��� 4"��1� @*0  ) ������+ 7
���#  7
���� D����� �$	:  
1( ����� 
 �	C�� $	�  "5�6 �� �����)Identification(  
2( ����� 
 �0�;��
 $	� "5�6 �� )����)Analysis(  
3( ����� 
 ;��;��
 $	� "5�6 �� 
���� )Treatment(  
4( ����� 
 ���"��
 $	� "5�6 ��� �&����)Control( 

  )PS(!,�;#� =�5ح ا����ر;: ا�(�!#5" � #"  3.2.3
 ) �� "����  ) ��/,; ��� 
�� "��� %�"�� �� '��0 ����+ 7
���#  7
���� D����� �$	:  
1( ����� 
 �	C��  	$	 @�0 �� 4�	�)Quality(  
2( ����� 
 �0�;��
 $	�  � -��)Time(  
3( ����� 
 ;��;��
 $	�  
��&���)Cost(  

  )QS(!,�;#� ا�15دة � #"  4.2.3
 ) �� 4�	��� "����  ) �� �������#  ����� ����� D����� ���$	:  
1( ����� 
 �	C�� �$	 
���9	�� :���5� �� )Functionality(  
2( ����� 
 �0�;��
 $	�  
���9	�� "�� :���5� ��)Non-functionality( 

 )&��� "*9�	3 y1  �� ��8��) �	��� ���# ��
 )Independent Factors (�$  ������� @*0 
4"��1� @*0 	 4�	��� ) ��	2 �� � 0�� "���) �� �) �� 	$ 
�� "��� %�"�� �� '��0 �%��� 

) Dependent Factor(.  
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3.3 =�	�� (��j�+  
���(	  �( �*�"5 �� ���� 
�"90�� :� 	�� �������# 2 =�0$
�# 7:��8"(:  
�%�"� �*0  G) �� )& 
�,� ); � }��0	&  %  )��+��� �
���� D�����(:  

����8"(	 �E�0�� ���� 
�,�	 � );,;��
 ��	 �*8�� % "����� � $ �8"������ �#�+"����� 
/����.  H�	 0�� ��� 
�#�� :��8"��� )�; � ��3y12  �& �	B�$ '"�  :��8"���
�#��  �(

 )	����3y1.  

 B�C#�ت ا�(�@) 1- 3 ( ا�5?ول

 ��j�+1 )H1:(�
�,� =�0$  :��
7
�<� 7
�+�.��  ������� @*0  ���

 }��0	& 	 "5�6 �� 4"��1) F���&�
 2"5�6 �� )����	 2
 ���� "5�6 ��
 
 +�� ��� "5�6 �� 
(�8�
 %�"�� �� �( �* ��6�#� 2"5�6 ��


�����# ��(.  

H1a :";J� G)&�� 
 ���� "5�6 �� F���&� >������ 
� "5�6 �� 4"��1 ������� @*0.  

H1b :";J� ���� "5�6 �� )����G)&�� 
  >������ �  @*0
"5�6 �� 4"��1 �������.  

H1c :�";J G)&�� 
 +�� ��� 
 ���� "5�6 �� 
(�8� 
>������ � "5�6 �� 4"��1 ������� @*0.  

H1d :���6�#� ";J�  �( 4������ 
 ���� "5�6 ��
G)&�� 
�����# �� %�"�� �� >������ �  4"��1 ������� @*0

"5�6 ��.  
 ��j�+2 )H2:(�
�,� =�0$  :��

7
�<� 7
�+�.��  4"��� @*0  ���
� }��0	& 	 "5�6 �) �����"5�6 �� 

 )����	"5�6 ��  
���� 	"5�6 �� 
	�&���� �"5�6 ��(.  

H2a : ";J�G)&�� "5�6 �� ����� >������ � 4"��1� @*0 
��&��� �"5�6 ��.  

H2b :� ";JG)&�� j	"� ��� 
���� �� "5�6 �� )���� 
>������ � 4"��1� @*0 ��&��� �"5�6 ��.  

H2c : ";J�"5�6 �� 
����  G)&�� >������ � @*0 
 4"��1���&��� �"5�6 ��.  

H2d :� ";J� �&����"5�6 �� G)&�� >������ � @*0 
 4"��1���&��� �"5�6 ��.  

  
   



� ).���/��;�   
��� �� 
��*0 ��	 /���� H�	 0  

  

38 

 ��j�+3 )H3:(�
�,� =�0$  :��
7
�<� 7
�+�.��  %�"�� �� '��0 ���

 }��0	& 	)@�0 �� 4�	� 2� 2� -�

��&���(  

H3a:  ";J�4�	� �G)&�� �� "��� @�0 � >������ � '��0
j	"� ��.  

H3b: � ";J� - � H��0�G)&�� �� "��� @�0 � >������ 
�j	"� �� '��0.  

H3c:  ";J�)&�� �� "��� @�0 �� 
��& >������ � '��0
j	"� ��.  

 ��j�+4 )H4:( �
�,� =�0$  :��
7
�<� 7
�+�.��  ���4�	�  @�0 ��

 }��0	& 	)
���9	�� :���5� �� 
	"�� :���5� �� 
���9	��(  

H4a:  ";J�G)&�� �� "��� @�0 �� 
���9	�� :���5� �� 
>������ �@�0 �� 4�	�.  

H4b:  ";J�:���5� ��  "���� �� "��� @�0 �� 
���9	
G)&�� >������ �@�0 �� 4�	�  

 ��j�+5 )H5:( ";J� @*0   ������� �( �������� ��"�;E��� "��� j	"� �� '��0.   

+ ��j�6 )H6:( ";J�  4"��1� @*0  �( �������� ��"�;E��� "��� j	"� �� '��0.  

4.3  ��
�����Methodology   
 � ��� ��$����� ��� /�0 � &�� @* )Quantitative Research (
���#�� :�8�"�(<� "�#��� 2

 :��"90��	 
�8��"�� H�� 0�� ���6�#�	 "�	5� 	$ � &�� /���� �  �#�+"�� F�*�� �� /��
 
 �6�# �� :��8"���	� �(
��� ��<�	 
�0���� )+�# ��	 �0	"�&�<� :�	.��.  

 ���� 
�����"�#�/���� F�$ ������ �* ��6�#� �
�0� ���� :�	�C�	 �	�#C� /���� . =�0$
  ������ )+�#	 4���*0  :��8"��� � 
�"���� )Experiment( �# �� 
0��	 )Survey( 

	 
��� 
#�"�)Case Study ( J�0���	)Forecasting( [43].  
 � ���� ���-� ��� /����� ����:�8�"�(<� �   	$ )	C� K-��� 2B,�� 4"	&� ��

 |�"��#� 
#�"���
���" �� ))	C� ).���(	$ �0�;�� K-���	 2 �# �� 
0��.  /�� ��
<� ��� ��� ��#<����� )Questionnaire( �# �� 
0�� ��� )	.���.  

1.4.3 0��	��U� Questionnaire   
�����#<� >��� G)&�� 	$ �4"��� 7
�	 �  ��  
�+#C� � 	��j- 7
0�� ��� D�0�� �  

F�*�  F��	  )	� :� 	�� �� % � D�0��&	�#	�* ������ 		 �* �$"�������� �  
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>j	8	  >���  [44] . =��� �� �� .� �����#�	 ��� }��-	�7
�60  �( ��.�6 �� � 
 )�� :��� "��� "�	5�. � 	$ �����#<� �  F�*������� �  "	�  @*0 "	�	 ������� 
 @*0  4"��1� "5�6 �� 4"��1 
������ :��� "��� "�	5� 
�� � �(�( �$"�;3	  �����
 '��0��� �"��� "��� %
.  

�j�	0� =�0$ �
���6   � �0����#<�: . ��6�#� ��$ /���� � # ��	 j�	0C� B�$ ���
�����#<� � �� "�������� )self-administered questionnaire( [45].     

,���+�	(  �����# �4���� 
������ 5��0�� �( �*.6�0:  
− 
��&��� |��60�.  
− � �� 
�.	.6 
�� ���#����5.  
−  �& � ) �� �� 
0��������� "��&��  � ��".�0�.  
− @+��0�� ��� 
0"�� �� 
�	*# ��� ��J� ���� �+�.�1� )������ ��� � ���.  

H���� �� �� .� ������� �����#��� 	 :�	��4"�6�� =��	 �	&�� 
�+#C� �
�8�	 
�4".�6 	 �
(��$	 7
��	8	 � �*��� 
���1� 
0���� ".�0� %�5�#� �&� 7
��	 [45].  

2.4.3 U� ���/�0��	��  
 �  ���	0 =�0$
�+#C�: �
�+#� 
�	��  )Opened ended Questions (	�
�+#� 
��
  
7:�"���6� � 8 )Closed ended Questions.( �¤& � C� 
�+#��
�	��   ����5�# ��

 
���1� �  >��*#�	 7
�"��7�	�� �	�. �  j	0�� ��$ �&�	 
�+#C�  � �*��0.� ��.�� 
�*����� 	� .� 0��  
�+#C���
��
   ��� ��J�7
�	�� �� 74� 7
����	 �*��0.�	 �*����� )*#� .

��6�#� =���  
�+#C� /�������
��
  �(  �����#<���"���  ���� �&  )�� �  �*��� �"��
7��� >"��&  � 
0���� ".�0�2  �; � 	)���� 	 �*�����@+��0�� �� �� A"6� 7:�� ��  ��� 

[45]. "���6� �� 7
��� 
�+#C� �
��"� �	&�� :�"�����	 :� �&�� "���6� ��	 �
*��� 	  

��

0���� ".�0� �4��� �* �6�#� ���� . 
(�81�� �0� "����<� ���� �6C� ��� B�$ "���6�

 
�+#C���(�	�*� :���"����  �( 
 �6�# ���� 
#�"������" �
 .���	 ���"� /����� F�8� 
��-�	  C �$:���"���� �����#<�� K���� )��.  4�� ��� �����#<� �#�0�>��#��:  � 8��

 )	C� �#���:�0��� 7
�.6�  A	�# ��	 " ���	 D0��� );  
0���� ��"(� ��� ������ 
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 :�	0#	4"�6�� 	
��	J# �� 
�"�  �(
##J ��. 7
�+#� ��� �0�;�� �#��� �	���  )	�
 �( "5�6 ��� �&���� 4"��1� @*0 
�� "��� :�&"��� .	 �#��� �	���/��;�� 7
�+#� ��� 

)	�  @*0  �������1"5�6 �� 4"�� 
�� "��� :�&"��� �( .�
�+#� "�6C� �#��� �	���	 
 )	�"����  %�"�� �� 
�� "��� ���0��
.  

3.4.3 *	��
� ��	��� Pilot Test 

 K�"�� ����"���6� ����"�� :�0����� % �� �����#<� %�-	� ��� �� )�� [45] . ��$ F�*�
 ���0� ��� "���6<� �����#<� < �&��� 
0���� ".�0� ��� 7
�&�  >|	 � 	�  �(

�+#C� ��� 
���1�2 	�7
�*# :�0����� )��#� 
�� � )�� 7
��
�� . ���#�"���6<� 

��"�����  ���	�� :�K�"�1�	 :�0����� % � 556 ��#�� �(�*����� .	 �"��� ���
�"���6� ����"�� /���� �����#<�����#<� %�-	� �� ��( 2  ���	��20  �  �  ��&"�� ��

 F��6 :�&"���  =��	 
("� � � �(�
�8�	 
�+#C� :0�& ���  
�*#	�
���1. �(	 ��� � 
 ��&�� :�	 �� ����)	��  �"�� .��� � & 
���0�� :0�& ���	 : ���	�14  �  ).�20 

4��� �� 4� �� � 8 B	����	 �����#<� �	� &� �� ��&"�� �� �  )���	� �� 70%  � 
��&"�� ��(.  ��	 :����1� )����
�+#C� )����  �����#<� )&���+�*0��  =��	 ���(	
:�����#,� ���"���� "���6<� �� 4�"�	��.  

4.4.3 	��U� ���0��	 

 �+�*0�� )&��� �	���
�0�� 
������ K�-�C� �����#<�:  

− ��./��  "����)Covering Page(: �	
#�"��� ��	0� � 8� F�*��	  � 
�����#<� 	 ����� ����5�# �� ���$"���6� �����#<� ��� 
�����.  ��	-� �� =��&

� ����5�# ����"��� �0	"�&�1� 	 /����� )�	��� ��"� }� )�.�,9�,  �C
 .
	
(�8� �� � 7}�	0����  %� � ���6�#� ���# }0�:�0����� 5�( 
� ���� 
#�"���.  

− ��+��F���� ����! )Demographic Questions( : ��� �#��� ��$ �	���
7:� 	��   D0� j	0 )	�	 %�5�#� ��" �	 B� ������ A	�# ��  }� :�	0#	

4"�6�� }���.  
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− ������ (�.��
�� (����
� :  �$	�F.	 	 
�+#C� ��� 
���1� 
���&��$� 
��#�+"�� :���"���
  ���� ���H��� %�5�# �� � �*�("� � %�5�#� �&�
���1.  

− ������ :�
�+#� �$	 �
5��"  7:��8"�� 7
�0� 	 /���� H�	 0	  D�#� ����� �#�
}��.�� �� ���� �"90�� /��;�� ).��� �(.  

− l(�<��
� �!m�:  �����#<� "63 �( ��#� 	$	 �?.6 �7:�9�,  7
�(�8�  ��
�	&� ��A �� |����&"�� .  

− n��� =��	�� 0�  } �� ���� �� ;�� ="�� �� :�	 ���1�����#<� K, .  

5.4.3 ������ 

 ) �� �+�*0�� �����#<� ���34  �<�J# ����
  )closed-ended question .( �0�� �� ��(
D����  :"�&��)Likert scale (
�+#C� �� .� 
��"5� .�
��"5 �$	  ��� 
���1�� � #�
>	�#   7:��	�#  
# 6 �  5�( 7���	)1 :7�(�	  "�� 74��� 22 :7�(�	  "�� 23 : "��
7�&E� 24: ��(�	  25 :��(�	  74��� .(#0� � #�� ��� :"�&�� � :����1� )�	�� �� ����

 �*��� )	.���7:�� & ��� ./��� � �( )*#�  ����*��0.�  �*#���		���+�.�� �*����� .  

6.4.3 ���
��Sample   
 ���$ �( 
#�"��� % ��  /���� ��$  �  ��� "� ��	 
�� "��� %�"�� �� K�"� 

:�&"��� 
�"	#�� )� �C� 
+�� �( ) �� ����.  
	��  :� 	�� �� % �:�0����� ��"�.  � :  

− 
��	C� �"�	 �� ��� )	.��� �����#<� 	$	 �#�+" "�. .  
− �	0�; "�.  : 
�0� �� 
� ���� ��"	C�	 ��&�� ),6 � 	
5��" ��  j	8	 �


#�"���.  
 ����6C� � "����<�
0���� ��� "���6� �0� ) �	��� |�� [37]:  
1(  :��	 � �� 
�#�#C�
��"��� :��	 � ��	 �� �� ��� ����¥; 
0���� �( ).  
2( F�*�# �� 
#�"��� % �� 	 
0���� ��� 
�	�5 �� 
���� 
�"�.  
3( 
0���� 
��&�  
4( 
�0�& � "~�
� % �� �� 
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7.4.3 ����/ ����O����� 

�� 
�"� ��� /�� �� 4�	� 
�"� � ����.
 	��
��	;	   4� �� �� �(/����.  ��(
 F"�Winter  �*0E� 
��	;	 ��	 
�.���:�	�� �$  
("� �� 
�"90�
�#�#C� [46].  

1(  ���
���/�� Validity 
 : ��Joppe  م��2000  ���6�#� 
� $� �� ���"�"���  �( 
�.�� 
� &�� /���� .
 /������ 
������ 
�+#C� �� 
�.�� "��� :   

− )$  �  ���� D��� /���� �( 
 �6�# �� :�	�C� /���� �  �	�5  	$
}#����  

−  �  �$ 
���. 
�"�/���� @+��0�   
>"�����	 ¦"632 /���� �  F�*�� ���� �� � #� /���� :�	�� )$�  

 �	;����� )E#� �4��� �	0"��� �; � 	 /���� 
�. ������ 
�+#C� �  
�	 � 
 7
���# 7/���� %  
�	�C���"63 ��;���� [47].  

 ��	�� ��"� F "��� �� 
�.
���� �� � :�0����#<�� �  D���� �����#<� 4"�� 	$
�  �	.� �� #���2} 74���  "����  
;,; ��� 4"��1� ),6 �  �$ : 
�.A	�� �� 

		 J�0��� 
�.�� 
�.K�0� [45].  

 F"� ��� �(Wainer �� "���  
�.� � &�� /���"��� �  
�./���� H�	 0 .
 /���� H�	 0 �� /�� 	$��	*�  �"�&�  �4"&( 	� �)�J# 	� �
�8"( 	� . ��$ ����

 H�	 0��� ~� :��5� �� ���� �� ����� �&	 % �:��5� �� �  ���#%  .	;����� ";J�� 
 �4��� ��� )������ ���H�	 0 :��5� ��	 /����  �&��  �	����� �*;����  =��	 

 ���5��>"���6�  	�7K�"�� 3"6 [48] .� "���� "��� .
� � :0�& ��� � �( 	��� 
�+#C
�
 +,   	� 
 +,  :#�� ���# � 8
#�"��� [45].  

2(  ���
�����O���� Reliability 
 :��0Golafshani   
��	;	 �� F�"�� ��Joppe 2000   @+��0�� K�����
���; 	�
�#�0�  
�
�;  	 7
��� 
#	"� �� 
0���� ".�0� ) �&�. �
�	;	  /���� :�	�� "�����	  �& � ���
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 @+��0�� D�0 H��0�#� 4���� � �(
��*0 �� D�0 ���6�#� �� ��� [47]. "���  ��6�#�	 
 
��	;	 ��� E56�� )�����	 
#�"��� �( -����� . � &� "��
��	;	 ��  ��� 
��� ��� 
�"�

 @+��0� ���6�#� �  
�"6�# �� )���� :�K�"�� 	� :�0����� % � :��0��
0��  [45].  
	� 
��	;	 �� � &�� /���� F0. ���j�	0� 
;,;:  

1(  ���� 
�"����� �*�( ����D��� D����� 
�� � "�"&� %  }#�0.  
2(  "�"��#���:�	�� "	"  %  D���.  
3(  4"�( ),6 :�#����� }����
0��  
�0 - .  

��	"��� Cronbach's alpha 	�4��� "5�� � +��� ���� � 
��	;	  D���� ��6�#@+��0�� 
[45]. 	�	  /���� @+��0 ��;�
�	  
 �� :0�& ���Cronbach's alpha  أآ�# أو ! �وي

0.95 .  

5.3  ����
��� R>����������� )SEM( 
 ���# @+��0�� )�����(	  
���� �� H�	 0
��&�*�� )SEM (����	 �����" �0�;�� )����  @$�0 �

 )����:�0����� .�� ��6�# 
���� �� H�	 0
��&�*��  �� �+�.�1� H��0�#<� 
�. "���6<
 "���6� ��� 
���5 �� 
�"� /���C� ���	 �*� F"�� �� "���� �� )�� � G)���� >�+�.��  	�
 74�	�7
���� [49] . �� 
���� �� H�	 0
��&�*��  �  )8(� 
�+�.�1� ����#C�� )	C� )���

"���0<� ); )Regression(  .,� �& �( �� "���0D"�� 	�# �� ���	��  ��� :��,��� �  5�(

���# �� "��	 
���# �� :�"�
� �� . A�� � 0��SEM  4"���� ��� �� .� 
#�"�	 H�	 0

 ��� :��,��� ) �	�74����  7
���#  :�	�� D�0 �( 
���#  "��	.  %�5�#� =�� ��� 
(�81��
���� 
����� @���� �� 
���	 0�� 
���� �� H�	 0  �	&� �*�(���� "�
� ���� ( ��� 
����  ��	C�

	�,��#  7
����  �( A"6� . �������	 ���#�SEM 7
�	 �  ��� 
���1�  
�;���� 
�+#C� � 
G)���� �( 
5��"� �� 7���	 G) �� 	  >@*0.  

 
���� �� H�	 0 %�5�#�
��&�*�� ����� D����� H�	 0 	�� D����� K�56� )���� )*#�( 
 :�"�
� ��4"��� �� 7K-�&  � ��H�	 0 . ��8�� % ��	 )���� ����� :��8"��� "���6� %  ) ��

}#�0 )������ �( . 
���0��	 
�	�0��� 
���� �� H�	 0 �����,���� �
�� ";&� 	)+�#	 >����� 7
��*0  
 )8(� H�	 0� /����'"�� ��.  
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 =�� ��� 
(�81�� ���� ����#�SEM 7:� 	��   )8(�� � "���0<� ����# �� ��� 
�"��� �
 ����:��5� �� �*�(  %  �*� � �� ����/���� H�	 0.  

 0 �	&���	 
���� �� H
��&�*�� � $ ��".0� � :  
1(  D����� H�	 0)Measurement Model( : ); � )� ���� :�"�
� ���� 
#  ���

) �	���  
���	� ��)
0 �&��( .��$ ����  H�	 0��� ) ���� )�������&	��� 
)Confirmatory Factor Analysis( .	$	 ��	�#�  �&E��� 
 �6�# �� :�"�
� �� ���� 

) �	���	 ".�0��� ��� 
8"�� �� 
�,��� 
�0� � .  
2( ��H�	 0  ��&�*��)Structural Model( : H�	 0 ��6�#� :�"�
� ��4"��# �� )Latent 

Variables (� %�	� :�"�
� 4"��#  A"6� ) �� �� H�	 0�� ��&�*�� �( /���
 
9	�� �� :�"�
� �� ��� :��,���4"��# ��	( [49].  

6.3 ���� ���j� 

1.6.3 ��OC��� �+������ ��<�� 1���� )Outliers(  
 F"�Hair  �	"63	  5��0 �*0E� 
("5� �� �����:�0�����  
("5� ��):�9	�� ��(  �$ ����
�4����  
��� ��:�0����� [50].  �& �	�� �� ";J ����� B�$ ��� )������ @+��0�.�1��+ .

 =���	
("5� �� ����� B�$ F�� ���  @+��0 ��� "�;E��� ��$ �0���SEM.   

2.6.3 ���
�� �
�  
���"	� 
0���� ��� ��� �� �$  "���� �( ) �	���	��H�� 0 @+��0�� "�#��	 . "&�	Hair 

 �	"63	 �#�0  ��� ����� �����" � 
0�� ��*   
��
����� )	.���  @+��07
�#�0  .
0� �  ��"���} ��	� < �) �� ����	 
0~���� �	�5 �� ���.�� ����� ��� "��� [50]. 

���� =�0$ 
0���� ��� ����� �( ";J� ���� ) �	��� �  �$	 :  
• B�����	 H�	 0�� ���  
• �����<� �� -	���j ����5�� :�0�����  
• 
�+�"�� �� "����"����<� ���� �6E� ���� H�	 0 ���  

 ��� �  "�&� )�C� ��� 
0���� ���� �0�C� ���� �	&� �� ���	"��
��� )Covariance (
 
(	�.  �(:,6� ��. )8��	 
0���� ���� �� 7:�9�,  
# 6  )&�) ��  "��  



� ).���/��;�   
��� �� 
��*0 ��	 /���� H�	 0  

  

45 

)Estimated Parameter (&7�� �0�� .�����<� 	� H�	 0�� ����� 4���- �������	 �� 
����� 

����5�� ��� ��J� $ 4���- 
�#0�� B�)
0���� ��� 4���- ��(.  

 �����"��
�+  "�����.�C� )� ��<� )MLE (7:�"���� 7
���. 7
0�� ��� %  "�
. 
����  ); 50 �, 
9.  ����� ��$ �� ����� % �"�
. 	>�#��#  "�� . 
0���� ���

 �0�C���)	��  �� 	 �  
�+�"�1 
�#0���MLE  	$100 9�, 7
  @+��0 ��� )	.���
�*��� �� ��<� �& � . � 0�� ��� '	�"���� 
0����� )8(C� 100 y200 

3.6.3 ���<��� �����
  Estimation Procedure 
�� "��� 
�+�"���.�C� )� ��<� "���� )MLE( �� ��6�#� ";&C� 
�+�"�1� . @*0 �� �$	

 ���� :��� "��� �9�  �( �8�"�(<� �+�.�1� ��6�#�H�	 0  )����SEM. ��6�#�� 

MLE  
�"� "�����
���5  )Fitting ( |��� �8��"�� H�	 0��:�0�����  . 2"63 >"�����	
���� MLE >"���� �	�#� � �	-�74K��& :�"���� :�0����� � %86� ����-	�� ����5�� j
�� ���� ) �	���.  

7.3 �
���  
 |�"�(� ��:# /���� H�	 0 ); � 7:��8"( . �  :��8"��� B�$ 
�. �  ������ ���#

 
0���� �#  
��*0  ),6=�� ������ �����#<� 4��� ���6�#� ���#	 . �(	 �����#<� �� .� ��
D����  :"�&��)Likert scale (
�+#C� �� .� 
��"5� .>	�#  ��� 
���1�� � #� �
��"5 �$	 

7:��	�#  
# 6 �  5�( 7���	 . �*��	�� )*#�� ���+�.�� �*����� �& � 7:�� &��� . ���#	
 H�	 0 �(	 @+��0�� )����
�	�0��� :<��� ��.  
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4  )����S������  
Results 

1.4  ���<�  
��5��  �( 
 �6�# �� 
��*0 �� :��0���� ).��� ��$���#�� ).���  '"�� �� H�	 0�� �  ������

%��"�� ).��� �( �*�.	 �� ���� :��8"��� �."	 )���� ),6 �  . �  :��5� �� % � ��
200  	� 7
�� "� 7:�&"� �( ) �� >?6��� "��� )���� �( . 
���#�� :�0����� )���� ���#

�����"  �(	 :��6�#�� ����.	 �,���� :�0����� )���� ���# ��	C� 
��" �� @ �0"� �SPSS 
 "��.1�19  . )���� ),6 �  /���� :��8"( �  ������ ���# 
�0�;�� 
��" �� �(	

 @ �0"� ���6�#�� :��5� ��EQS 6.1 .  

2.4 =�	�� R>��� ��/  
D����  
;,; ),6 �  /���� H�	 0 
�. �  ������ �� �$	 :A	�� �� 
�. 	 
�.

���"��� 	-~� ��� 
�..  
1( A	�� �� 
�.:  	$	 
#�� �� �	0��� ��� �  5���"<�	 �#�0��� � 8� �"��� 


���" �� 
#�"���	.  "���6�� }0  ������ �� ��$	pilot.  
2( 
�. �"�����:  ),6 �  �*0  �&E��� ��"���6� 	 
��&" �� 
�;�� ������� 5#	� 

D���� �� �  
�"6�# �� [50].  
3( -~� ��� 
�. : �  /����� �&E� -~� ��� 
�.�����#,�  ��������� %��"��� "��� 5#	� 

������� D���� �� �  
�"6�# ��  � &�� �~.	=�� Fornell  [51]و'&#ون. 

3.4 ��	���(� (���,���� *
�	��� \1���� ���<��� 
 E�0�� 
��.	�� :�K�.�1�)Descriptive Statistics (�7
�"�#�� )+<� 7
��5� "�� �*0&�	 .

7:� 	��  �5�� �*0� ��� 
(�81�� 7
 *  :��5� �� j-	� )&� �� . �$� ��� � �(	
 )	�� �  �$J�"��#� �& � ���� :����0�#<�4 y1  �	�� ����	:�K�.�1�  
��.	��

) �	��� 
0���� 
#�� �� [52].  
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1.3.4  (���	�������]� S���  

1(  (���	���������� ����� 

��� �$� ��	� < }0� 
�+�.�1� :� 	�� �� "*9�  :�&"��� �( "5�6 �� ������

0���� ".�0� �	�" K�"��#� ),6 �  
�"	#�� 
�� "��� . 5#	� �� �� /��

 ���#���2.6683.  �  )�� 	$	3 . �	*� � 7F�& >��	 �	�	 ��� ��� "��� ��$	
"5�6 �� ����� . � � �"��� �� F�"�0<�}� ��(  �	�#�0.83025  �� �&J� 	$	

 ��� :�	�"� :����1� �9� "�(�	  "�� "	"���� <" . 
0���� :�#��� �"��� ��� �(
-	��� 5	"� �  "5�6 �� ����� "�
� ��j ����5�� .� �� /���"�
. K�	��< 

)0.126 (>"��&� D�� �5����� "��� 	 )-0.789.(  

)��
��) 4-1 (��	��� \1���� *
�	��� ���#��� ���<��� 

  ا����
	ا������ت 

 ��د

  
   ا��� ا�د��

 ا���
  ا����

�
  ا����
ا����اف 
��ري�  ا��

  ! �ا���  ا����اف

N Min  Max  Mean  
Std. 

Deviation  
Skewness  Kurtosis  

 '!& إ$��#" '!& إ$��#" إ$��#" إ$��#" إ$��#" إ$��#" إ$��#"

����]� S���
  

1  ������� �����  200  1  5  2.6683 .83025 .126 .172 -.789 .342 

2  ������� )����  200  1  5  2.8067 .84065 .424 .172 -.562 .342 

3  ������� �
��
�  200  1  5  2.9066 .80427 .265 .172 -.466 .342 

4  B���	 ������.���  200  1  5  2.5200 .88160 .301 .172 -.530 .342 

���<��� S���
  

5  ������� 2�����  200  1  5  3.8517 .78049 -.795 .172 -.335 .342 

6  �������� ������� 2��/�  200  1  5  3.8733 .73768 -.565 .172 -.377 .342 

7  ����<�� "�  ������� �+�j   200  1  5  3.8703 .78662 -.074 .172 -.561 .342 

8   �����������<��  *+
���	<��� $������  

200  1  5  3.6217 .85685 -.103 .172 -.795 .342 

\������ &�
�
  

9   ���
��  200  1  5  3.7394 .86244 y.079 .172 -.655 .342 

10  0�1��  200  1  5  3.7083 .69129 y.106 .172 -.305 .342 

11  �.�����  200  1  5  3.9057 .75211 y.129 .172 -.147 .342 

 ���
��
  

12  ��.�%��� (�	������  200  1  5  3.8500 .95321 y.124 .172 -.466 .342 

13  ��.�%��� ��F (�	������  200  1  5  3.7338 .75442 -.361 .172 .342 .342 
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2(  (���	���������� )���� 

�5��"  "5�6 �� )���� �� � � �"5�6 �� F���&� �,.�2  ��(:K��  �  
��"� @+��0��
 @+��0 
 ���"��"5�6 �� ���" . ���#��� 5#	� �� �� /��2.8067  �  )��3 .

�4���- =�0$ �&�	  �("5�6 �� )����� 
�"	#�� 
�� "��� :�&"��� A�� ��	��. =��	 
��8�	  �  �"��� �� F�"�0<�)0.84065( .	��$  :����1� �9�  �� �&J�

 ��� :�	�"�"7�(�	  "�� "	"���� <" 	"��(�	 " .)	�� �& �  
0���� :�#���
 ���� 
")���� "5�6 �� "���  "����� ���"�
. K�	��<� �  ���	0 )0.424 ( �5����� "��� 	

 )	�� �� �	�� �()-0.562.(  

3(  (���	���������� �
��
� 

 ��	� < >��� G)&���=�"�� 0���� ".�0� A��
  556�� %8		 "5�6 �� 
����  
� $C
�*�0��� . 
 ��� ���#��� 5#	� �� K�� ��(2.9066   )�� �$	 G)���� � 3 . �&�	

�4���- =�0$  �("5�6 �� )����� 
�"	#�� 
�� "��� :�&"��� A�� ��	��.  =��	
�"��� �� F�"�0<� �  �8�	 )0.80427.(  :����1� �9�  �� �&J� ��$	

 ��� :�	�"�"7�(�	  "�� "	"���� < "	"��(�	  ."  
0���� :�#��� )	�� �& � ��� �(
 "�
� ��"
����  "5�6 �� " �"�
. K�	��<� �� "����� ���)0.265 ( �5����� "��� 	

 "��&� D��)y0.466.(  

4(  (���	����������	 ������ 

 ��� E�0����.	�� K�.�1� "����  � "�
� �""5�6 ��� �&���� "�
� $� )�C� }0E�  A��
>"�
�  �� �  
0���� ".�0� >%��� "63 4"��1� @*0  ) ���  . ���#��� 5#	� �� §��(

2.5200 5�(. "5�6 ��� �&���� �	*� � 7F�& >��	 �	�	 ��� ��� "��� ��$	 . � �
 �	�#� }� ��( �"��� �� F�"�0<�0.88160.  :����1� �9�  �� �&J� 	$	

 ��� :�	�"�"�(�	  "�� "	"���� < ."	 "�
� �� 
0���� :�#��� )	�� �& �" �&����
"5�6 ��� " �  ���	0 �"�
. K�	��<� �� "����� ���)0.301( j-	��� �0�0 �  "��� 	

 )	�� �� �	�� �( �5�����)-0.530 .(  
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2.3.4  (���	������<��� S��� 

1(  (���	������
�� ������� 2����� 

 =�0$��(�	� ����  
� $� )	� ��&"�� �� ���
 ���� "5�6 �� F���&�  :�&"���

�� "��� . ���#��� 5#	� �� §�� ��(3.8517 F�"�0<�	  �"��� ��.780492  ��$	

 ��� :�	�"� :����1� �9�  �� ��� "���"4��� �(�	  "	"�(�	  "	"���� < ."	 �00& �
0� �8�� @�0�#0 ��}  "(	�� �( �  
�	 � �� :�#����� 5	"� 
0���� j-	��� ����5��

)<� K�	�� =y0.795���� 2�5�  =0.335.( 

2(  (���	������
�� ������� )����� 2��/� 

 =�0$��(�	� ����  
� $� )	� ��&"�� �� ��� �( �*�����	 
 ���� "5�6 �� F�0.� 

�� "��� :�&"���. ���#��� 5#	� �� §�� ��(  =3.8733  �"��� �� F�"�0<�	 =

0.73768.  ��� :�	�"� :����1� �9�  �� ��� "��� ��$	"4��� �(�	  "	"�(�	  "
	"���� < ."	0� �8�� @�0�#0 �� �00& �}  "(	�� �  
�	 � �� :�#����� �( 
0����

 5	"� j-	��� ����5��)K�	��<�  =y0.565���� 2�5�  =.3770.(  

3(  (���	���������� ����<� ������� �+�j  

 =�0$��(�	� ����  
� $� )	� ��&"�� �� ��� 
 ���� "5�6 �� 
 +��� "5�6 �� 
(�8�

�����#  %�"��  �( �,���#  } ��6�#� �0#��� .§�� ��( ���#��� 5#	� ��  =

3.8703  �"��� �� F�"�0<�	 =0.73768.  :����1� �9�  �� ��� "��� ��$	
 ��� :�	�"�"4��� �(�	  "	"�(�	  "	"���� < ."	0� �8�� @�0�#0 �� �00& �}  "(	��

 �  
�	 � �� :�#����� �( 5	"� 
0���� j-	��� ����5��)K�	��<�  =y0.565 2
�����5�  =.377.(  

4(  (���	��� *+ ����<�� ���������������	<��� $� 

 =�0$��(�	� ����  
� $� )	� ��&"�� �� ���
��� �� %�"�� �� �( 
 +���� ���6�#� . ��(
���#��� 5#	� �� §��  =3.8733  �"��� �� F�"�0<�	 =0.73768.  ��$	

 ��� :�	�"� :����1� �9�  �� ��� �0"�6�"4��� �(�	  "	"�(�	  "	"���� < ."
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	0� �8�� @�0�#0 �� �00& �}  "(	�� :�#����� �( �� ����� ��*  �  5	"� 
0����
 j-	��� ����5��)K�	��<�  =-0.079���� 2�5�  =0.377.(  

3.3.4  (���	���*
��	�� \������ &�
� -���<� 

1(  (���	��� ���
S����� 

� �� �(�	� ��.	�� K�.�1� @+��0 "*9��@�0 �� 4�	� "����  ��� ��&"  . §�� ��(
���#��� 5#	� ��  =3.7394  �"��� �� F�"�0<�	 =0.95321.  ��� �0"�6� ��$	

 ��� :�	�"� :����1� �9�  ��"4��� �(�	  "	"�(�	  "	"���� < ." 	 �� �00& �
0� �8�� @�0�#0}  "(	�� :�#����� �( 5	"� j-	��� ����5��)K�	��<�  =-0.565 2

�����5�  =0.655.(  

2(  (���	���0�1�� 

�(�	� ��.	�� K�.�1� @+��0 "*9��� � A�� )�� "���  
� $� ��� ��&"�� � � -��
H��01 @�0 ��  .���#��� 5#	� �� §�� ��(  =3.7083  �"��� �� F�"�0<�	 =

0.69129.  ��� :�	�"� :����1� �9�  �� ��� �0"�6� ��$	"�(�	  "	"���� < ."
	0� �8�� @�0�#0 �� �00& �}  "(	�� :�#����� �( 5	"� j-	��� ����5��)K�	��<�  =y

0.106 ���� 2�5� =0.342.(  

3(  (���	����.����� 

 ��� �(�	� =�0$ =��& ��&"�� �� 
��&��� "���  ��� � -�� �  ";&�  .§�� ��( 
���#��� 5#	� ��  =3.9057  �"��� �� F�"�0<�	 =0.75211.  ��� �0"�6� ��$	

 ��� :�	�"� :����1� �9�  ��"74��� ��(�	  "	"��(�	  "	"���� <." 	 �� �00& �
0� �8�� @�0�#0}  "(	�� :�#����� �( 5	"� j-	��� ����5��)K�	��<� =y0.129  2

�����5�  =0.342.(  
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4.3.4  (���	������
� ���
�� 

1(  (���	�����.�%��� (�	������ 

 =�0$��(�	� ����  
� $� )	� ��&"�� �� ���
���9	�� :���5� �� F�0.� . §�� ��(
���#��� 5#	� ��  =3.8500  �"��� �� F�"�0<�	 =.953210.  ��� )�� ��$	

 ��� :�	�"� :����1� �9�  ��"74��� ��(�	  "	"��(�	  "	"���� <." 	 �� �00& �
0� �8�� @�0�#0}  "(	�� �  �*� � �� ���� :�#����� �( 5	"� 
0���� j-	��� ����5��

)K�	��<�  =y0.124���� 2�5�  =0.342.(  

2(  (���	�����.�%��� ��F (�	������  

 =�0$��(�	� )�� A��  )	� ��&"�� ��
��9	�� "�� :���5� �� . 5#	� �� §�� ��(
���#���  =3.7338  �"��� �� F�"�0<�	 =0.75442.  �9�  �� ��� )�� ��$	

 ��� :�	�"� :����1�"��(�	  "	"���� <." 	0� �8�� @�0�#0 �� �00& �}  "(	�� �(
 �  �*� � �� ���� :�#����� 5	"� 
0���� j-	��� ����5��)K�	��<�  =y0.361 2

�����5�  =0.342.(  

4.4  )������ )��
�������[ )CFA( 
 ���&	��� ) ���� )���� ��� "��� >D���  �(H�	 0 �� 
���� ��
�	�0� .��	�#� 	$	  ���� 

) �	���  ��6�#�� �  �&E��� �4��� A� 
���5  ���� /���� H�	 0� :��5� �� ����#  B����� �� 
G) �� ��� "��� ����	 
#�� �� :�"�
� �� 2) �	��� 
���5& >���  ) �	��� ��� 
�,���	.  

1.4.4 �<	����� (����/� Fit statistics  
 D��� 
���5 �� 4�	�)Goodness of fit (� 
�" 
������ )6��� 
(	�.  ��� ���5���


���5 �� 4�	� D����  F0.�	 
��	� �� 
(	�. ��	 j�	0� 
;,; ���:  

1( -���<� �<����� �<	����� Absolute fit measures:  

 ����� D���� �� B�$ H�	 0�� 
���5 G)&�� >��� .
������ D���� �� ) ��	:  
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− ��& %�" Chi-square  )X
2: ( �� ���	 H�	 0�� 
�"��� 
�"�� �� +�� �"���	} .

%�� �� H�	 0��� '"�� �� H�	 0�� ��& %�"  �"��� )���; ��( . A"6� 7:� �&�	
 )� ��<� �	&� � �0� :��5� �� H�	 0 ���5� )$)P(  "�&�	�  �	�#�0.5   

− "�J  4�	� 
���5 �� :(GFI) Goodness-of-fit index  '"�� �� H�	 0�� �"���
�,.� B�	�	 ���� .	'	�"��  ��� }� ��0 y 1.0. �4��� 
���5 �� "����	  ���

 }� �� :0�& �	(0.90.  
−  E56����"���� %~�" �� 5#	� �� "��  (RMSEA)  : "��� "�J  	$	 |��0���

)&� 7
�"� 
�"� H�	 0�� �( .�� �.	�	  �	&�� }� �� �  )�0.08.  

2(   -���<������1��� �<	����� Incremental fit measures  

�# � � D���� �� B�$ 
0"��  '"�� �� H�	 0���
#(�0� �� H�� 0��.  ������ ) ��#�
 
���5 �� H�	 0�� 
����-���} ��� �"	� ��� � �(. ��� D���� �� B�$ ) ���:  

− "�J  Tucker-Lewis )TLI(.  
−  �"�� �� 
���5  "�J Comparative Fit )CFI(.  
−  ����-��� 
���5 �� "�J Incremental Fit )IFI(. 

 
;,;�� D���� �� B�$ 
 �� �	&� �� ���"�&�  � 0.9  �&� ��� "��� 
���5 4���.  

3(  -���<���/�<��� �<	����� Parsimonious Fit Measures  

 
���5 �� D����  �"���4�.�� ��  H�� 0 ��� :��7����� 7
���6   �  :, �� ��
4"�� ��.  /��� �� �& �
�"� ���� � 
���5 ��)& G) ��  GE�0�  }�.  

�"��� �� 
���5 �� "�J  D���� �� B�$ �	��� )X
2
/df ( ��& %�"  
 �� )����  	$	


�"��� 
�"� ��� �* �#��� .:<��  
;,; }�	:  

−  
 �� :0�& ��� :��5� �� %  '"�� �� H�	 0�� ���5�� <X
2
/df < 5 

−  
 �� :0�& ��� :��5� �� %  '"�� �� H�	 0�� ���5�� �� �& �X
2
/df  )�*2 y5  

− 
 �� :0�& ��� '"�� �� H�	 0�� 
�#�0  :��5� �� �	&�  X
2
/df > 2 
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 )	���� ����4 y2  @ �0"� �* �6�#� ���� :�"�J ��EQS  )&� )	�� �� A	�# ��	
>"�J  4����� ����� F�� ��� 
���� �� 
 ����	 '"�� �� H�	 0�� 
���� �� 
 ����	.  

  )��
�� 4 -2 (����� �<	����� �<����� 

��C��� ���  [1����]�	 ��C��� ���  ��/��U�   m����

)�	<��  

�	������ ���<�� 

&��<��� R>�����  

 �	������ ���<��

 ��<�� 2>� �
	

�>����  

��& %�"   CHI Square X
2
 - 113.44 47.287 


�"��� 
�"�  Degree of freedom Df - 45 36 

  X
2
/df X

2
/df - 2.521 1.314 

)� ��<�  Probability P 0.05 ≤ P .00000 .05014 

 
���5 �� "�J 
�"��� ��  

Bentler-Bonett 

Normed Fit Index 
NFI 0.9 ≤ NFI .917 .956 

 
���5 �� "�J 
�"��� �� "��  

Bentler-Bonett Non-

Normed Fit Index 
NNFI 0.9 ≤ NNFI .926 .942 

 
���5 �� "�J 
��#0��  

Comparative Fit 

Index 
CFI ≤ CFI 0.9 .945 .989 

 
���5  "�J 
���	��  

Bollen's Fit Index IFI 0  991. 94. 1إ�� 

 "�J  4�	�
 
���5 ��  

Goodness of fit 

index 

(Joreskog-Sorbom's 

Fit Index) 

GFI 0.9 ≤ GFI .819 .952 

 "�J  4�	�
)�� �� 
���5   

Adjusted Goodness 

of fit index 

(Joreskog-Sorbom's 

Fit Index) 

AGFI 0.9 ≤ AGFI .844 .91 

 "�� ���� 
5#	� �� %~�" ��  

Root Mean-Square 

Residual 
RMR  �� ب
���0 .029 .020 

 "�� ���� 
5#	� �� %~�" �� 

�"��� ��  
Standardized RMR SRMR 

0.05 ≥ 

SRMR 
.044 .034 

 "���� E56
 %~�" �� 5#	� ��

��"����  

Root Mean-Square 

Error Of 

Approximation 

RMSEA 
≥ RMSEA 

0.1 
.118 .049 

)	���� ���� 4  82  :�"�J  ��� 
���5 H�	 0�� .��8�� "*9� }0&�  �  4� �# �� �����
/���� H�	 0. ( ��& %�"  
 ��X

2 
�<� A	�#  �0� 
�+�.�� 
�<� :�� �$:  
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 �� ��� 
(�81�� %� �A"6C� 
���5 �� D����  ���0� ��� ")	�� �& � }  H�	 0�� ���
);  4����� 5��0�� F�� 1GFI = 0.95 2RMSEA = 0.049 20.991IFI =  2  

 CFI = 0.949 2X2/df = 1.312 . )	�� �� 2=���	�� H�	 0��0 �� 	B�� ��� ��  "���6<
/���� ��$ :��8"(.  

4( [������� R>����� ��	���Confirmatory Model Testing  

��H�	 0�� :��8"( ������ :��0�� 4�� ��6�#:  

− )	C� �	�#C�:  ���6�#�� ) ��  ��� �1� �����������"��� "���� 	$	 )R Square( 
� 
���� �� D���
�	�0��� 
��&��. ( 
 �� :0�& ���R Square �  �"��� 1.0 ( )�� ��*

0� ���} �� ��#� �� H�	 0 �( 4��� �� :�"�
� �� :�0������ )& ���#���� �6C� ���
H�	 0�� . 	$ ����"��� "���� ��& ���	0.0 2( ��*)��  ��) ���� )	C� <  �� =���#�
 F"��) �	��� C�"6A. 

−   �	�#C�0�;���:  ���6�#�� ) �� �� "�����"��� ��  ����)ß .( �& �
 ���  �~"�� �� ����
�4"���  "�;E��� "���   2( � �0��"���  ���� 
 ���  "�.�� ( 
�,��� �� �0�� ��*

�
���8.  � �0� �&�	���-�  ���� 
 ��( �� �0�� ��*�
�	� 
�,���. 

)	���� ����	 4 y3  ����� "���6� @+��0�:��5� � /���� H�	 0 K�0� �( 
 �6�# ��  

5(  -��<�� R>���)���   

���0� )	C� D����� H�	 0 7
�<� �	�	 7
�+�.��  ������	 ������� @*0 }��  )Pillars (
)
 ���� "5�6 �� ����� 2"5�6 �� F�0.�	 )���� 2 ��� "5�6 �� 
(�8�
 +���� 2

)�� �� j	"� �� �( 
 +���� ���6�#�( ."�J  )� ��#� �� ���	  ���� :��8"( "���6<
7:��,� �	�	 	74"���   ��� :� ������������ @*0 	 
��"C� .	 )	�� ��� 4�	����4 y

3 �� ��0  =�0$�
�,� �
~ �$ �
������  ���G)&	 ������� @*0   � }�� ���  
#�� ��

��"C�.  
 �� ~��"���6� ß �����:�   
��"C��0E� "����* �K-� ������� @*0  � .   

 ��� ),6 �  )	C� H�	 0�� ); � ���� 
�8��"�� 
�,��� H��0�#� �& � �������	ß  
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6( *��O�� -��<�� R>���  

���0�  D����� H�	 0�0�;�� 7
�<� �	�	 7
�+�.��  ���	 4"��1� @*0 }�� ��� 
)Pillars) ( 2"5�6 �� �����)���� "5�6 ��"5�6 ��� �&���� 2"5�6 �� 
����  2( .

"�J  )� ��#� �� ���	  ����7:��,� �	�	 :��8"( "���6< 	74"���   ��� :� �����
4"��1� @*0 	 
��"C� . )	�� ��� 4�	����	4y3 �� ��0  =�0$�
�,� �
~ �$ �
������ 

 ���4"��1� @*0  G)&	  � }�� ��� 
��"C� 
#�� ��.  
 �� ~��"���6� ß  �+�����
 
��"C��0E� "����* �K-�  4"��1� @*0  � .  

 H�	 0�� ); � ���� 
�8��"�� 
�,��� H��0�#� �& � �������	�0�;��  ��� ),6 � ß  

)��
��) 4-3( S���� )���� R>��� -��<�� 

 -��<�� R>���)���  

�����U� ���� )Regression(  )��
���  �����
��� ���	 

)ß(  
R²  

 ����/�  ��U�
 ��#0.5 


 ���� "5�6 �� �����  Find 

������� @*0 
  E

v
a

lu
a

tio
n

 

A
p

p
ro

a
ch

 

0.276 0.657 )	��  
"5�6 �� F�0.�	 )����  Refine  0.264 0.648 )	��  


 +���� ��� "5�6 �� 
(�8�  checklist 0.306 0.765 )	��  
 �( 
 +���� ���6�#�

)�� �� j	"� ��  
Reuse  0.269 0.595  )	��  

 -��<�� R>���*��O��  
"5�6 �� �����  Identification 

!دارة
" ا

#$�
  M

a
n

a
g

e
m

e
n

t 

A
p

p
ro

a
ch

 0.281  0.687 )	��  
"5�6 �� )����  Analysis  0.257  0.641 )	��  
"5�6 �� 4"���  Treatment  0.274  0.622 )	��  

"5�6 ��� �&����  Control  0.304  0.757  )	��  
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=��O�� -��<�� R>���  

4�	���  Quality %�"�� �� '��0
  P
ro

je
ct S

u
cce

ss
 

0.477 0.776  )	��   

� -��  Time 0.382 0.838 )	��   


��&���  Cost 0.416 0.838 )	��   

$	���� -��<�� R>���  

:���5� �� 
���9	��  Functionality 4�	���
  Q

u
a

lity
 0.657 7320.  )	��   


���9	�� "�� :���5� ��  
 

Non- 

Functionality 

0.554 0.829 )	��   

7( =��O�� -��<�� R>���   

���0�  D����� H�	 0/��;�� 7
�<� �	�	 7
�+�.��  ���%�"�� �� '��0 	}�� ��� 
)Pillars) (4�	��� 2� -�� 2
��&��( . �� ���	)� ��#� "�J   ���� "���6< ��� � �(

 =�0$7:��,� �	�	 7
~ �$ 	74"���   ��� :� �����
;,;�� %�"�� �� '��0	 .	 4�	����
 )	�� ���4 y3 �� ��0  =�0$�
�,� �
~ �$ �
������  ���%�"�� �� '��0 G)&	  � 

}�� ���  
#�� ��
;,;��.  
 �� ~��"���6� ß  �+�����
;,;�� �0E� "����* �K-�  �  '��0
%�"�� �� .  

   H�	 0�� ); � ���� 
�8��"�� 
�,��� H��0�#� �& � �������	/��;��  ��� ),6 � ß  

  

8( $	���� -��<�� R>���  

���0� %��"�� D����� H�	 0 7
�<� �	�	 7
�+�.��  ���	 @�0 �� 4�	�}�� ��� 
)Pillars) (
���9	�� "��	 
���9	�� :���5� ��( ."�J  ���6�#��	  ���� "���6<

7:��,� �	�	 :��8"( 7
~ �$ 	74"���   ��� 	 4�	���}�� ��� .	 )	�� ��� 4�	����
4y3 �� ��0  =�0$�,��:� ~ �$�
 �����
��  ���@�0 �� 4�	� ©)&	  � }�� ��� 
#�� ��. 

 
 �� ~��"���6� ß ��� ����� �0E� "����* �K-�  � @�0 �� 4�	�.  
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 H�	 0�� ); � ���� 
�8��"�� 
�,��� H��0�#� �& � �������	%��"��  ��� ),6 � ß  

  

9(  R>����� )����[���	��  

 �  /���� H�	 0 F�E�����-�:  

)	C� K-���  ����	 /���� �#�+"�� )	C� )�J#�� �� ����� ���0 "�;E�“ @*0 
�������” "�� �� '��0 ��� "5�6 �� 4"��1� 
 90C�	 %
�� "���.   

 "�J  ���6�#� ��β "���6< �
�<� =�0$ )$ �
�+�.�� �
~ �$ 	�4"���   ��� ����0���
)%��� �� '��0	 ������� @*0 (�  )	���� ��� "90���	4 y4  
 �� �� ��0 β = 0.694 
	 =�0$ ��������
�<� �
�+�.�� �
 *   ��� %�"�� �� '��0	 ������� @*0.  

�0�;�� K-���  ����	 /���� �#�+"�� �0�;�� )�J#�� �� ���� "�;E� ���0�“ @*0 ��
�"��1�” �&���� �
 90C�	 %�"�� �� '��0 ��� "5�6 �� 
�� "���.  

 "�J  ���6�#� ��β "���6< �
�<� =�0$ )$ �
�+�.�� �
~ �$ 	�4"���   ��� ����0���
)%��� �� '��0	 4"��1� @*0 (�  )	���� ��� "90���	4 y4  
 �� �� ��0  β = 

0.032 . �4"�
. �
 �� �$	�
�<� ��	� <	 �
�+�.�� 
�,��� 
� $C "��� .	 �������
�� "����� %�"�� �� '��0	 4"��1� @*0  ��� 
�,� 
 *  "��)
� * (.  

 )��
��) 4-4 (S���� (���	��U� ����/�]� R>����� [���	�� 

(��j�.��  �����U� ���� 
)Regression( 

 ���<��
 ���	� �����
���

(β) 

 ��# ����/�  ��U�0.5  

H5  EA PS 0.694 )	��   

H6  MA PS 0.032 )	��  "��  
  

 : و!�C( اB:��2ط ا����د�; ا�:, @�?< �=>; �672 ا�:8��9 و�672 ا5دارة *�12ح ا��/�ر!- آ�� !�,
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 )����) 4-1(  ��%�SEM  ��� u��#�β ������	� EQS 6.1 

"*9�  )&���4 y1  /���� H�	 0) @ �0"�� ��0� EQS 6.1 .( ��� )&��� ��� "*9�β  
 ���03 �*����0  �� ���� :��,���):���" �� � 8 4�	�	 �� ����� �$	( 
 �� ��� 
(�81�� 2

 
�,� )&� E56��) 4�	�	 �� �����)��  �*# )&�" �( 
�	��  �4"�
. ���� �$	.  

   



 ).���%��"��  @+��0�� )����  

60 

5.4 *��/�]� )������ ���.� 
1( ���<��� S��� ���	 S���� 

7:��8"( %�"� |�"�(� �� ���  
��"(7
����   @*0 ��������  .���	 )&74  B�$ � 
���� �*� :��8"���  � 5+�#	�� )Parameters( 
���# ��.  ����� �$ 5+�#	�� B�$

"5�6 ��  ����
 2 "5�6 �� F�0.�
 ���� �*�����	  2
 +���� ��� "5�6 �� 
(�8� 
	 ���6�#�"5�6 �� )�� �� j	"� �� �( .�:��,� =�0$ �� |�"�(� �� ���  B�$ ���

 %����� ) �� ��	 5+�#	��"4"��1� @*0 " .�  �( :��,��� B�$ "���6� ��	  ��#) ).���
%��"�� ( 5+�#	�� B�$ ��� :��,��� 
� $� ��� "��� 
�+�.�� )+<� =�0$ �� ����	

 %����� ) �� ��	  

2(  S�������	 ����]� S��� 

%�"� |�"�(� �� ��� 7:��8"(  7
��"(7
����  4"��1� @*0 � .7���	 )&  B�$ � 
���� �*� :��8"���  � 5+�#	��  
���# ��.  )���� 2"5�6 �� ����� �$ 5+�#	�� B�$

"5�6 ��� �&����	 "5�6 �� 
����  2"5�6 �� .�:��,� =�0$ �� |�"�(� �� ���  ���
 %����� ) �� ��	 5+�#	�� B�$"4"��1� @*0 " .  �( :��,��� B�$ "���6� ��	�  ��#

)%��"�� ).��� ( ��� :��,��� 
� $� ��� "��� 
�+�.�� )+<� =�0$ �� ����	 B�$
%����� ) �� ��	 5+�#	��   

3( $������� &�
� ���	 S���� 

 |�"�(� �� ���/,; 7:��8"(  
��"( 
���� %�"�� �� '��0� . B�$ �  ���	 )&
 �  ��� �*� :��8"���5+�#	�� 
���# ��.  �$ 5+�#	�� B�$@�0 �� 4�	� 2� -�� 


��&���	 . %����� ) �� ��	 5+�#	�� B�$ ��� :��,� |�"�(� �� ���"'��0 %�"�� ��" .
�  �( :��,��� B�$ "���6� ��	  ��#)%��"�� ).��� ( 
�+�.�� )+<� =�0$ �� ����	

%����� ) �� ��	 5+�#	�� B�$ ��� :��,��� 
� $� ��� "���.  
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4( ���
�� ���	 

 �� ����8"( |�"�(����  �����"(���� ��� %�"�� �� '��0� .���	 )&4  B�$ � 
 �  ��� �*� :��8"���5+�#	�� 
���# ��.  �$ 5+�#	�� B�$ 
���9	�� :���5� ��

���9	�� "�� :���5� ��	 . %����� ) �� ��	 5+�#	�� B�$ ��� :��,� |�"�(� �� ���

4�	��� .�  �( :��,��� B�$ "���6� ��	  ��#)%��"�� ).��� ( )+<� =�0$ �� ����	
%����� ) �� ��	 5+�#	�� B�$ ��� :��,��� 
� $� ��� "��� 
�+�.��.  

5(  =�0$ 
�+�.�� 
�<�7
�,� ��� "��� 7
�	� 7
~ �$	  ���������� @*0 	 %�"�� �� '��0. 

6(  ��	� < �
�<� �
�+�.��  
�,��� ��� "��� ��� @*0 	 %�"�� �� '��0 4"��1� =��	

 ���� 
�� "��� :�&"��� � 8. 

 )	���� �( :�8�"�(<� "���6� @+��0 ?�6�� �& �	4 y5 

  )��
��) 4 -5 (S���� (���	��� (�j���+� =�	�� 

��j�.��  )��
���  �
�����  

H1a 

 ���� "5�6 �� �����  )	��   

H1b  
 "5�6 �� F�0.�
 ���� �*�����	  )	��   

H1c  

 +���� ��� "5�6 �� 
(�8�  )	��   

H1a  
)�� �� j	"� �� �( "5�6 �� ���6�#�  )	��   

H1 
���<��� S���  )�	<�  

H2a 
"5�6 �� �����  )	��   

H2b  
"5�6 �� )����  )	��   

H2c  
"5�6 �� 
����   )	��   

H2d  
"5�6 ��� �&����  )	��   

H2 
����]� S���  )�	<�  
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��j�.��  )��
���  �
�����  

H3a 
4�	� @�0 ��  )	��   

H3b  
� -��  )	��   

H3c  

��&���  )	��   

H3  
$������� &�
�  )�	<�  

H4a 

���9	�� :���5� ��  )	��   

H4b  

���9	�� "�� :���5� ��  )	��   

H4  
���
��  )�	<�  

H5 
 ���<��� S���– $������� &�
�  )�	<�  

H6 
 ����]� S���– $������� &�
�  )�	<� ��F  

6.4 �
��� 
 ��� 
�"	#�� 
�� "��� :�&"��� � ���������� @*0  . @+��0�� :�� ���	 7
�<� �	�	 ��� 

7
�+�.�� 7
 *  �"�;E� ������� @*0  %�"�� �� '��0 ��� 
�� "���.  ��#� =�� "�#�� �& �	
 �� ��� 
�� "��� :�&"����"	#��
 :�"�* ��	 :�"�6�� )����	 
("� �� ��� . :�;� �� �&�	

�"�;E� =�0$ �� 
�"	#�� �	#�� �( ��*  %�"�� �� '��0 ��� 4"��1� @*0 �. ����5�  ��$	  % 
 )	� �( ����5�� j-	��� :�"���6���).� . 	 �& ����� 
�"	#�� 
+���� 
�#0��� 
���0�� B�$ )

 /�� }0�� �� 4"��� 
(��; ��	� <G)&�� %�"� >��� G)&�� "5�6 �� 4"���	 >?�6  :�&"��� ���

�� "��� .  

"�;E� A	�� ����,��� �� ���0� ����	 /��;�� �#�+"�� )�J#�� ��� ���� ��$	2��  ������� @*0 
%�"�� �� '��0 ��� 4"��1� @*0  �� %�"�� �� '��0 ��� .  
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5  (������ ���� ������� ��
��	�� (<	� *���CMMI 

1.5 ���<�  
�:�##J  :��� �4"��&  �"	#�� �	#�� )6�� "5�6 �� 4"���� �0��� �0 ���*�@�0 �� 4�	� :� 

�� "��� � 
(	"� ��	 4"����	 H	80�� H�	 0 ) �&�Capability Maturity Model 

Integration  �� ��"�.�6�	 ) CMMI( ."�.� 4��*��� B�$ 7
*� �� 7
� ��� 74���	  �$	
�&�" C� :��� "��� 
��0. �*�  Software Engineering Institute(SEI). =��	  �� ��,�

 ���"����  7
� ���  ����	 
��0. :�&"� �#�� D 6 �$	 27:��	�#  4��� :��� "���
7
���0 7
�� "� %�"��  H��0�	 ��"	# �( :��� "��� 
��0. ���� =��	 27
� ��� 7:��	�# .  

 
# 6�� :��	�# �� B�$) ����  ��8�� %  A	�# �� ?6C��	 "5�6 �� 4"��1 7
� ��� "���� 
 
�"	#�� :�&"��� ��#� ����	 /��;��	 �0�;����*��� )	.�� . 7�*� ��� H���� A	�#  )&
7
��	5 ��"���� 7
�0 - 74� 	 7
9$�� 7:���0	 >"��& . �#��# )$ :���0�� B�$	 �*��� ��$ 
�#0

%�"�� �� '��0.  

;,; =�0$
 7:�&"� 7
�"	#  ��� :�.���A	�#  /��;��  �(CMMI �
&"�	 �4���	  :�.�
 �����A	�#  ��0�; �( � CMMI . �*��� �����#<� %�-	� �� ���	G)&�� >�.6�  
#�"� ��	

0���� B�$:� G)&�� G)��# .   

2.5  *
�	��� \1���� (���	��� ���
�CMMI  
 )	�� �  �$J�"��#� �& � ���� :����0�#<� �$� ��� � �(5y1  �	�� ����	:�K�.�1� 

 
��.	���+����� � 
#�� �� 
0��CMMI.  

1.2.5 ����]� S��� (���	���  

1( ������� ����� (���	��� 

 �� "*9��� � �$� 
�+�.�1� :� 	�� "��&��  :��0 ���� :�&"��� �( "5�6 �� ������
 4��*�CMMI  � 
0���� ".�0� �	�" K�"��#� ),6 . ���#��� 5#	� �� �� /��

4.1667   �  "�&� 	$	3 . ���	�� �  )�� �"��� �� F�"�0<�	).503080 .(
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 ��� :�	�"� :����1� �9�  �� �&J� 	$	"74��� ��(�	  "	"��(�	  ." �"��� ��� �(
-	��� 5	"� �  "5�6 �� ����� "�
� �� 
0���� :�#���j ����5�� . K�	��<� �� /��

)	��  ).6060 ( "��&� D�� �5����� "��� 	).6090.(  

  )��
��) 5 -1 (��	��� \1���� *
�	��� ���
� CMMI 

	
  ا���+��ات ا����

 ��د

  
   ا��� ا�د��

 ا���
  ا����

�
  ا����
ا����اف 
��ري�  ا��

  ! �ا���  ا����اف

N Min  Max  Mean  
Std. 

Deviation  
Skewness  Kurtosis  

 '!& إ$��#" '!& إ$��#" إ$��#" إ$��#" إ$��#" إ$��#" إ$��#"

����]� S���
  

1  ������� �����  
  

10  4 5  4.1667 .50308 .606 .232 .609 .354 

2  ������� )����  10  4 5  4.4000 .53978 -.204 .232 -.695 .354 

3  ������� �
��
�  
10  3 5  4.0000 .73598 -.196 .232 -.574 .354 

4  �������	 ������  10  3  5  4.0000 .81600 .020 .232 -.393 .354 

���<��� S���
  

5  ������� 2�����  10  3  5  4.1000 .49814 .360 .232 -.152 .354 

6  �������� ������� 2��/�  10  3  5  4.1000 .45947 -.546 .232 .334 .354 

7  ����<�� "�  ������� �+�j   10  3  5  4.0000 .81650 .191 .232 -.761 .354 

8   *+ ����<�� �������
��	<��� $�������  10  2  5  3.5000 .81650 -.574 .232 -.288 .354 

\������ &�
�
  9   ���
��  

  
10  3  5  3.9000 0.7010 -.613 .232 .193 . .354 

10  0�1��  10  3  5  3.8500 .74722 -.765 .232 .666 .354 

11  �.�����  
10  3  5  3.8750 .78395 -.764 .232 .291 . 354 

 ���
��
  12  ��.�%��� (�	������  

10  3  5  3.9000 .56765 -.661 .232 -.709 . 354 

13  ��.�%��� ��F (�	������  
10  3  5  4.100 .738 -.166 .172 -.734 . 354 

2( ������� )���� (���	���: 

�
��"� @+��0�� :K��  "�
� �� @+��0 � ""5�6 �� �����  ." ���#��� 5#	� �� �� /��
4.4.  ���	�� �  )�� �"��� �� F�"�0<� �� � &)0.53978.(  �9�  �� �&J� 	$	

 ��� :�	�"� :����1�"74��� ��(�	  "	"��(�	  ." 
0���� :�#��� )	�� �& � "�
� ��
""5�6 �� )���� " �"�
. K�	��<� �� "����� ���)-0.204 ( �( �5����� "��� 	

 )	�� �� �	��-0.695).(  
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3( ������� �
��
� (���	���: 

 @+��0�� "*9�"5�6 �� 
����  
� $� . 
 ��� ���#��� 5#	� �� K�� ��(4 . �� � &
 ���	�� �  )�� �"��� �� F�"�0<�).735980 . ( :����1� �9�  �� �&J� 	$	

 ��� :�	�"�"74��� ��(�	  "	"��(�	  ." "�
� �� 
0���� :�#��� )	�� �& � ��� �(
""5�6 �� 
����  " �"�
. K�	��<� �� "����� ���)0.196 ( D�� �5����� "��� 	

 "��&�)y0. 574.(  

4( �������	 ������ (���	��� 

)��  "�
� �� ��.	�� K�.�1� "����  ���""5�6 ��� �&���� " }0E� A�� �
� $� )�C�
4"��1� @*0  ) ��� >%��� >"63 >"�
�  �� �  
0���� ".�0�  . ���#��� 5#	� �� §��(

4.000  5�(.  �"��� �� F�"�0<� 
 �� :0�& � &.816000  �9�  �� �&J� 	$	
 ��� :�	�"� :����1�"74��� ��(�	 " 	"��(�	  " 	"���� < ."  :�#��� )	�� �& �	

 "�
� �� 
0����""5�6 ��� �&���� " �"�
. K�	��<� �� "����� �������   j-	��� �0�0 �
).020 ( )	�� �� �	�� �( �5����� "��� 	)-0.393 .(  

2.2.5 ���<��� S��� (���	��� 

1( ���
�� ������� 2����� (���	��� 

 =�0$��(�	�  ����� 4��*� :��0 ���� :�&"�CMMI  
� $� )	� "5�6 �� F���&�

 ���� 
�� "��� :�&"��� . ���#��� 5#	� �� §�� ��(4.1 F�"�0<�	  �"��� ��

.498140.  ��� :�	�"� :����1� �9�  �� �&J� 	$	"74��� ��(�	  "	"��(�	  ."
	0� �8�� @�0�#0 �� �00& �}  "(	�� �  
�	 � �� :�#����� �( 5	"� 
0���� j-	���

 ����5��)K�	��<� =.3600���� 2�5�  =-0.152.( 

2( ���
�� ������� )����� 2��/� (���	��� 

 =�0$��(�	� ����  ��� 4��*� :��0 ���� :�&"���CMMI  
� $� )	� F�0.�
 �( �*�����	 
 ���� "5�6 �� 
�� "��� :�&"��� .���#��� 5#	� �� §�� ��(  =4.1 

 �"��� �� F�"�0<�	 =.459470.  ��� :�	�"� :����1� �9�  �� �&J� 	$	
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"74��� ��(�	  "	"��(�	  ."	0� �8�� @�0�#0 �� �00& �}  "(	�� 
�	 � �� :�#����� �(
 �  5	"� 
0���� j-	��� ����5��)K�	��<�  =y-.546���� 2�5� =.3340.(  

3( ������� ����<� ������� �+�j  (���	��� 

 =�0$��(�	� ����  ��� 4��*� :��0 ���� :�&"���CMMI  
� $� )	� 
(�8�

�����#  %�"��  �( �,���#  } ��6�#� �0#��� 
 ���� "5�6 �� 
 +��� "5�6 �� . ��(

���#��� 5#	� �� §��  =4  �"��� �� F�"�0<�	 =0.8165.  �9�  �� �&J� 	$	
 ��� :�	�"� :����1�"74��� ��(�	  "	"��(�	  " 	"���� < ."	 �8�� @�0�#0 �� �00& �

0�}  "(	�� �  
�	 � �� :�#����� �( 5	"� 
0���� j-	��� ����5��)K�	��<�  =y
0.191���� 2�5�  =0.761.(  

4( ��	<��� $������� *+ ����<�� ������� (���	��� 

 =�0$��(�	� ����  ����� 4��*� :��0 ���� :�&"�CMMI  
� $� )	� 
 +���� ���6�#�

��� �� %�"�� �� �( .���#��� 5#	� �� §�� ��(  =3.5  �"��� �� F�"�0<�	 =

0.8165.  ��� :�	�"� :����1� �9�  �� �&J� 	$	"��(�	  " 	"���� < ."	 �00& �
0� �8�� @�0�#0 ��}  "(	�� �  �*� � �� ���� :�#����� �( 5	"� 
0���� j-	���

 ����5��)K�	��<�  =-0.574���� 2�5�  =0.288.( 

3.2.5 *
��	�� \������ &�
� -���<� (���	��� 

1( S����� ���
 (���	���: 

 �(�	� ��.	�� K�.�1� @+��0 "*9�
0���� ".�0� @�0 �� 4�	� "����  ���  . ��(
���#��� 5#	� �� §��  =3.9  �"��� �� F�"�0<�	 =0.7010.  �� �&J� 	$	

 ��� :�	�"� :����1� �9� "74��� ��(�	  "	"��(�	  "	"���� < ."	 @�0�#0 �� �00& �
0� �8��}  "(	�� :�#����� �( 5	"� j-	��� ����5��)K�	��<�  =-0.613���� 2�5� 

 =0.193.(  

   



 ).���D �6��    :��5 ���� 
�"	#�� 
�� "��� :�&"��� 
���CMMI 

68 

2( 0�1�� (���	��� 

��(�	� ��.	�� K�.�1� @+��0 "*9� �� ��� 4��*� :��0 ���� :�&"�CMMI  ���
 
� $� "��� � -�� .���#��� 5#	� �� §�� ��(  =3.85  �"��� �� F�"�0<�	 =

0.74722 . ��� :�	�"� :����1� �9�  �� �&J� 	$	"74��� ��(�	  "	"��(�	  "	" <
����." 	0� �8�� @�0�#0 �� �00& �}  "(	�� :�#����� �( 5	"� j-	�������5�� 

)K�	��<�  =y0.765 ���� 2�5� =0.666 .(  

3( �.����� (���	��� 

��(�	� =�0$ =��&  ����� 4��*� :��0 ���� :�&"�CMMI 
��&��� "���  ���  . ��(
���#��� 5#	� �� §��  =3.8750  �"��� �� F�"�0<�	 =0 78395.  �&J� 	$	

 ��� :�	�"� :����1� �9�  ��"74��� ��(�	  "	"��(�	  "	"���� < ."	 �� �00& �
0� �8�� @�0�#0}  "(	�� :�#����� �( 5	"� j-	��� ����5��)K�	��<� =-0.764  2

�����5�  =0.291.(  

4.2.5 ���
�� ���
� (���	��� 

1( ��.�%��� (�	������ (���	��� 

0$��(�	� =� ����  ����� 4��*� :��0 ���� :�&"�CMMI  :���5� �� 
� $� )	�

���9	�� . ���#��� 5#	� �� §�� ��( =3.9  �"��� �� F�"�0<�	 =.567650 . 	$	

 ��� :�	�"� :����1� �9�  �� �&J�"74��� ��(�	  "	"��(�	  "	"���� < ." �� �00& �	
��8�� @�0�#0  ����5�� j-	��� 5	"� 
0���� �  �*� � �� ���� :�#����� �( "(	�� }0�

)K�	��<�  =-0.661 �5����� 2 =-0.709.(  

2( ��.�%��� ��F (�	������ (���	���  

 =�0$��(�	� ��8��  ����� 4��*� :��0 ���� :�&"�CMMI  )	� "�� :���5� ��

��9	�� .���#��� 5#	� �� §�� ��(  =4.1  �"��� �� F�"�0<�	 =0.738.  	$	

 ��� :�	�"� :����1� �9�  �� �&J�"74��� ��(�	  "	"��(�	  "	"���� <."	 �� �00& �
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0� �8�� @�0�#0}  "(	�� �  �*� � �� ���� :�#����� �( 5	"� 
0���� j-	��� ����5��
)K�	��<�  =y0.166���� 2�5�  =y0.734.(  

3.5 [������� R>����� ��	���Confirmatory Model Testing  

1(  -��<�� R>���)��� :  

 �� ������6�#� "�J   ����:��,� �	�	 
�8"( "���6<  
~ �$	 ��� 4"��� 
 �����:� ������� @*0 	 
��"C� .� 4�	���� )	�� ��5 y2 �0�� �  =�0$ 
~ �$ 
�,�

 ��� 
������©)&	 ������� @*0   � }�� ��� 
��"C� 
#�� ��.   
 ��� ),6 �  )	C� H�	 0�� ); � ���� 
�8��"�� 
�,��� H��0�#� �& � �������	ß  

 

  )��
��) 5 -2 ((���	��� ß R>���� -��<�� ���
� CMMI 

�����U� ���� )Regression(  )��
���  �����
��� ���	 

)ß(  
 ��# ����/�  ��U�0.5 


 ���� "5�6 �� �����  Find 

������� @*0 
  

E
v

a
lu

a
tio

n
 A

p
p

ro
a

ch
 

0.355 )	��  
"5�6 �� F�0.�	 )����  Refine  0.327 )	��  

 ��� "5�6 �� 
(�8�

 +����  

checklist 0.201 )	��  

 �( 
 +���� ���6�#�
)�� �� j	"� ��  

Reuse  0.581 )	��  

"5�6 �� �����  Identification 

 @*0 
4"��1�

  M
a

n
a

g
e

m
e

n
t 

A
p

p
ro

a
ch

 0.361 )	��  
"5�6 �� )����  Analysis  0.387 )	��  
"5�6 �� 4"���  Treatment  0.528 )	��  

"5�6 ��� �&����  Control  0.201  )	��  

4�	���  Quality %�"�� �� '��0
  P
ro

je
ct su

cce
ss

 

0.720 )	��   

� -��  Time 0.677 )	��   


��&���  Cost 0.223 )	��   

�����U� ���� )Regression(  )��
���  
�����
��� ���	 

)ß( 
 ��# ����/�  ��U�0.5  
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���9	�� :���5� ��  Functionality 4�	���
  Q

u
a

lity
 0.702 )	��   


���9	�� "�� :���5� ��  
 

Non- 

Functionality 

0.477 )	��   

2( *��O�� -��<�� R>���  

 ��#� �� ����"�J  )  ����"���6< :��,� �	�	 :��8"(  
~ �$	 ��� 4"��� 
 :� �����4"��1� @*0 	 
��"C� . )	�� ��� 4�	����	5 y2 �� ��0  =�0$ 
~ �$ 
�,�

 ��� 
������ �  �)&	 4"��1� @*0 }�� ��� 
��"C� 
#�� ��.   H��0�#� �& � �������	
 H�	 0�� ); � ���� 
�8��"�� 
�,����0�;��  ��� ),6 � ß  

 

3( �=��O�� -��<�� R>��   

���6�#�� "�J   ����:��,� �	�	 =�0$ ��� � �( "���6<  
~ �$	 ��� 4"��� 
 :� �����%�"�� �� '��0	 
;,;�� .�� ��0  =�0$ ��� 
������ 
~ �$ 
�,� '��0

 �  �)&	 %�"�� ��}�� ��� 
;,;�� 
#�� ��  ��� 4�	���� =��	 )	��5 y2.   
 H�	 0�� ); � ���� 
�8��"�� 
�,��� H��0�#� �& � �������	/��;��  ��� ),6 � ß  

 

 

4( $	���� -��<�� R>���  

 )	�� ��� 4�	����5 y2 �� ��0  =�0$ ��� 
������ 
~ �$ 
�,� �  �)&	 @�0 �� 4�	�
}�� ��� ��0;<� 
#�� ��.  
 �� ~��"���6� ß  ��0;<� �+������0E� "����*  K-� �  4�	�
@�0 �� 2 H�	 0�� ); � ���� 
�8��"�� 
�,��� H��0�#� �& � �������	%��"��  ),6 � 
 ���ß  
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5(  R>����� )����[���	��:  

 �  /���� H�	 0 F�E�����-�:  

)	C� K-���  )�J#�� �� ���� �#�+"�� ���0� ����	 /���� )	C� "�;E�“ @*0 
�������” "�� �� '��0 ��� "5�6 �� 4"��1�
�� "��� 
 90C�	 % .  

 "�J  ���6�#� ��β "���6<  
�+�.�� 
�<� =�0$ )$ 
~ �$	 ��� 4"���  ����0���
)%��� �� '��0	 ������� @*0 (�  )	���� ��� "90���	5 y3  
 �� �� ��0 β = 0.694 
	 =�0$ ������� ��� 
 *  
�+�.�� 
�<� %�"�� �� '��0	 ������� @*0.  

�0�;�� K-���  "�;E� ���0� ����	 /���� �#�+"�� �0�;�� )�J#�� �� ����“ @*0 
"��1�4” 
�� "��� 
 90C�	 %�"�� �� '��0 ��� "5�6 �� 4"��1.  

 "�J  ���6�#� ��β "���6< 
�,��� 4	�  ������ ���� )%��� �� '��0	 4"��1� @*0 (� 
 )	���� ��� "90���	5y3 ��0 
 �� �� 0.149 β =  	 ��� 
 *  
�,� =�0$ �������

%�"�� �� '��0	 4"��1� @*0 .   

 )��
��)  5 -3 (S���� (���	��U� ����/�]� R>����� [���	�� 

(��j�.��  �����U� ���� )Regression( 
��ر,	 �ا����	 ا��

 ���-�(β) 
 ��# ����/�  ��U�0.5  

H5  EA PS 0.543 )	��   

H6  MA PS 0.149 )	��   

 %�"�� �� '��0� 4"��1� @*0 	 ������� @*0  
�,� ); � ���� 
���� �� 5��0�#� �& �	
��� � & :  
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4.5 *��/�]� )������ ���.�  ���
�CMMI 
1( ������� @*0  
�0� @+��0: 

 @*0 � 
����  :��8"( %�"� |�"�(� �� ����������  . �*� :��8"��� B�$ �  ���	 )&
 �  ���5+�#	�� 
���# ��. "5�6 �� ����� �$ 5+�#	�� B�$  ����
 2 "5�6 �� F�0.�


 ���� �*�����	  2
 +���� ��� "5�6 �� 
(�8�  ���6�#�"5�6 �� )�� �� j	"� �� �( .
��1� @*0  %����� ) �� ��	 5+�#	�� B�$ ��� :��,� =�0$ �� |�"�(� �� ���4" . ��	

�  �( :��,��� B�$ "���6�  ��#) ).���D �6�� ( 
�+�.�� )+<� =�0$ �� ����	
 %����� ) �� ��	 5+�#	�� B�$ ��� :��,��� 
� $� ��� "���  

2( 4"��1� @*0  
�0� @+��0: 
 4"��1� @*0 � 
����  :��8"( 
��"� |�"�(� �� ��� . :��8"��� B�$ �  ���	 )&

 �  ��� �*� 5+�#	��
���# ��.  2"5�6 �� )���� 2"5�6 �� ����� �$ 5+�#	�� B�$
"5�6 ��� �&����	 "5�6 �� 
����  . B�$ ��� :��,� =�0$ �� |�"�(� �� ���
4"��1� @*0  %����� ) �� ��	 5+�#	�� . ��# �  �( :��,��� B�$ "���6� ��	) ).���

D �6�� (� 
� $� ��� "��� 
�+�.�� )+<� =�0$ �� ����	 5+�#	�� B�$ ��� :��,��
 %����� ) �� ��	  

3( %�"�� �� '��0 
�0� @+��0 
 |�"�(� �� ���/,;  
����  :��8"(%�"�� �� '��0� . :��8"��� B�$ �  ���	 )&

 �  ��� �*�5+�#	�� 
���# ��.  �$ 5+�#	�� B�$@�0 �� 4�	� 	� -�� 
��&���	 . �� ���
 �� ��	 5+�#	�� B�$ ��� :��,� |�"�(� %����� )'��0 %�"�� �� . B�$ "���6� ��	

�  �( :��,���  ��#) ).���D �6�� ( ��� "��� 
�+�.�� )+<� =�0$ �� ����	
%����� ) �� ��	 5+�#	�� B�$ ��� :��,��� 
� $�.  

4( 4�	��� 
�0�: 
�8"( |�"�(� �� ������  �����"(���� ��� %�"�� �� '��0� . B�$ �  ���	 )&

 �  ��� �*� :��8"���5+�#	�� 
���# ��.  �$ 5+�#	�� B�$ 
���9	�� :���5� ��
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���9	�� "�� :���5� ��	 . %����� ) �� ��	 5+�#	�� B�$ ��� :��,� |�"�(� �� ���
4�	��� .�  �( :��,��� B�$ "���6� ��	  ��#) ).���D �6�� ( )+<� =�0$ �� ����	

"��� 
�+�.�� %����� ) �� ��	 5+�#	�� B�$ ��� :��,��� 
� $� ���.  

5(  =�0$ 
�+�.�� 
�<� 
�,� ��� "��� ��� 
~ �$	 
�	�������� @*0 	 %�"�� �� '��0. 

6(  ��	�  
�+�.�� 
�<� 
�,��� ��� "��� ��� @*0 	 %�"�� �� '��04"��1�. 
 )	���� �( :�8�"�(<� "���6� @+��0 ?�6�� �& �	4 y5 

 )��
��)  5 -4 (S���� (���	��� (�j���+� =�	�� ���
� CMMI 

��j�.��  )��
���  �
�����  

H1a 

 ���� "5�6 �� �����  )	��   

H1b  
 "5�6 �� F�0.�
 ���� �*�����	  )	��   

H1c  

 +���� ��� "5�6 �� 
(�8�  )	��   

H1a  
 ���6�#�)�� �� j	"� �� �( "5�6 ��  )	��   

H1 
���<��� S���  )�	<�  

H2a 
"5�6 �� �����  )	��   

H2b  
"5�6 �� )����  )	��   

H2c  
"5�6 �� 
����   )	��   

H2d  
"5�6 ��� �&����  )	��   

H2 
����]� S���  )�	<�  
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��j�.��  )��
���  �
�����  

H3a 
@�0 �� 4�	�  )	��   

H3b  
� -��  )	��   

H3c  

��&���  )	��   

H3  
$������� &�
�  )�	<�  

H4a 

���9	�� :���5� ��  )	��   

H4b  

���9	�� "�� :���5� ��  )	��   

H4  
���
��  )�	<�  

H5 
 ���<��� S���– $������� &�
�  )�	<�  

H6 
 ����]� S���– $������� &�
�  )�	<�  

5.5 �� S������ ���  
 )	���� "*9�5 y6  
�	 � �� :�&"��� 
0��� 
�+�.�1� @+��0�� �  
��0�# �� :<��� 


 ���� . :�&"��� 
���� 
�+�.�1� @+��0�� �  
��0�# �� :<��� �� 
�	 �  ��� 
(�81��
 :��5 ����CMMI .   

 )	�� �( 4�	�	 �� :<��� �� ���	 �  ��� 
0"�� ���	6y1 ��� �  @�0�#0:  
1(  
 �� ��β �( :�&"��� 
��� :<���   ��5� ����CMMI  "�&�>��� G)&��  
 �� � 

β 
 ���� 
0���� :<���  �( . �+��� �� ��� ��+�.�� �)��� ��$	)Pillars (  )& ) ��
); �  :�&"� 
0�� �( "�&� )&�� �*� �� CMMI . 

2( � � 
 ��α  ��5� ���� :�&"��� 
��� :<���  
�	 �  �(CMMI  G)&�� "
.�
 
 �� �  >���α 
 ���� 
0���� :<���  
�	 �  �( . ) �  �� ���+�.�� )�� ��$	

 ��5� ���� :�&"��� 
���� :<��� ��CMMI  ) �  �  ";&� '"�� �� H�	 0�� ); �

 ���� 
0���� 
������ :<��� ��  
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 )��
��) 5-6( ����<� (U��
���  

 

3(  
����  ��� "90���PS  7
�	 �  )& �( 4"�6C�) ��"5 
�	 �  )& �  ( ������	
 
�8"��� �,; ��H5  	H6 ��0 
�#�#C� /���� 
�+#� �� � $"	�� ������ ������	:  

−  
 ��β  
 �� �  "�&� 
 ���� 
0���� 
����  �( ������� @*0 � 
������β  
������
 ��5� ���� :�&"��� 
��� 
����  �( ������� @*0 �CMMI  �� ��� )�� ��$	

������� @*0  ��� ";&� � ��� >��� G)&�� 
�� "��� :�&"��� 
��"� . =��	
 �$�� ��� �  ";&� �*��"�6 )����	 ���9	 �� :�"�*  ��� �$�� ��� ��#�

"5�6 �� 5�8� 7
 �� 7:�K�"�� ��� . :�&"��� �� �$� ��� )�� ��$	
;&� 
 ���� "5�6 ��� 
�"	#�� �	#�� �( 
�� "���
.�6�� "5�6 �� �  ". 

−  
 ��β *� D��	 �"�
. 
 ���� 
0���� 
����  �( 4"��1� @*0 � 
�������  �
�<�
�
�+�.�� . ��	� < }0� /�� 
�"	#�� 
+���� 
�#0��� 
���0�� B�$ )���� �& �	

 >��� G)&�� %�"�� �� 4"��� 
(��;. 

−   
 ��β 4"��1� @*0 � 
������  :�&"��� 
��� 
����  �( ��5� ����CMMI. 
 
 �� �  >"�;&� "�&�β 
 ���� 
0���� 
����  �( 4"��1� @*0 � 
������.  ��$	

 "	� �&J�CMMI  
(��; ���	 :�&"��� A�� "5�6 �� 4"��� :�K�"�� :��;��
�*��� "5�6 �� 4"��� .%�"�� �� '��0 �( 4"��1� @*0  "	� �&J� =��&	. 
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− �� �( ������� @*0  "�;E� �� 9�,0 %�"�� �� '��0 �( �"��& "5�6 �� 4"�

�"	#�� �	#�� �( 
�� "���2  
���� �� �( ��8�	 =��	5  
�	 � �� � 

4"��1� @*0 � 
�#0��� "&�� �"�;E� ��	� <	 ��	C�. 

−  =��	 %�"�� �� '��0 
�#0 4���- �( 4"��1� @*0 	 ������� @*0  ="��� � 0��
 ��5� ���� :�&"��� �(CMMI  B�$ A�� "�&� ������� @*0 �� "�;E� �� % 

:�&"���. 

−  "����  ��5�  ���� :�&"��� A�� }0E� �����50� @+��0�� �5��CMMI  4"����

�������� 
 ���� :�&"��� �  ";&� 
.�6��	 
 ���� "5�6 �� 4"��� ���. 

6.5 �
���  
 
�� "��� :�&"��� � ���	 
�"	#�� ��5� ����CMMI ������� @*0  ��� .  @+��0�� :�� ���	


�� "��� %�"�� �� '��0 ��� ������� @*0  "�;E�� 
 *  
�+�.�� 
�<� �	�	 ��� . :�� � &
 @+��0�� @*0  �  )�� }0&�	 %�"�� �� '��0 ��� 4"��1� @*0 � ��8�� �*  "�;E� =�0$ ��
�������  =�� "�#�� �& �	4��� G) �	�:  
1( �K�"�� ��: CMMI 4"��1� @*0 � �* ��� 
(�81�� ������� @*0  4��� 4"	� ����  
2(  ��5� ���� :�&"��� :��-� CMMI � �*��� 
;��� :�K�"��CMMI . �� ?6C��

/��;�� A	�# �� 	$ "5�6 �� 4"��� ���� ���� A	�# ��.  
3(  
(��; "�;E� ��� 
(�81��� "5�6 �� 4"��� �*��� A"6C� 
�"	#�� 
�� "��� :�&"��

>��� G)&��.   
 ������� @*0  2��"�;E� A	�� ����,��� �� ���0� ����	 /��;�� �#�+"�� )�J#�� ��� ���� ��$	

%�"�� �� '��0 ��� 4"��1� @*0  �� %�"�� �� '��0 ��� .  
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6 (��/����� S������ 

1.6 ���<�  

 ).��� @+��0 
0"��  ).��� ��$ �( ���#%��"��  ).��� @+��0 % D �6��  
 *  5��0 H��0�#�	
/���� �  ./���� ��$ �* �� ���� :� $�# �� ��� )���0<� �; � 	 . /���� ���� ��"�6�	

7
�����#  7/���� ��� K	8��.  

2.6 S������  


 ���� K�56C� %��� �( ��*  �"	� ������� @*0 � �� . �� �$<� 
�� "��� :�&"��� ��� =���
������� @*0 � ";&� . 7:�K�"�� 
&"��� 
#��# A�� �	&� �E� =��	74���   ���	� ��� %���

 �*���#�	 
 ���� "5�6 �� %  ) ����� 
("� %�"��  �( �*0  4����#<� �; � 	 7
�����#  .
���	  ).���� 4"	&� �� 
 ���� "5�6 �� 4"��� 4��� 4"	� j����� =���0�;��  . �� ��<�� D��	

"5�6 �� %  ) ����� �( }��"�6	 ��"��� :�"�*  ��� 5�( }+�8�� �  �� "�
�� �� ����	.  

�*����� 	 �*�����	 j	"� �� "5�6  ����� �( ���#�#� ��"	� 4"��1� @*0  ���� . ��� =���
 :�&"��� "���� �� �( 
(	.	 �� "5�6 �� 4"��� :�K�"�� ���5� �( %�"#��� 
�� "���

 );  
� �����ISO 9126  	CMMI  . B�$ ��� ��"���� �-,�� :�	��	 
�	�5 �� 
��&��� ��(
� �"	� 	� � �( ��"�
. "����� :�K�"�1�C� "��&�� �";��K�"�1� B�*: %�"�� �� '��0 ��� 


�� "���.  

�� @*0  �� 
.�6��	 
 ���� "5�6 �� ��� 
0 �*�� ����#�#� ��� ��� 4"��1� @*0 	 �����

�� "��� %�"�� �� .	 �� 8 ��� ��J� � *0�� �-�	��� ����� ��	 
�#0 %(" %�"�� �� '��0

"�&� G)&�� 
�� "��� .7
 90� ���0� �( "�#�� "&� �� ������� ��� 
(�81�� 7
���� "�� %�"�� 	 
'��0��.   



�#�� ).���D�   :��.	���	 @+��0��  

79 

 ��
����01� ��0;� ��� �� ��� � ��� %�"�� �� '��0 4�	���	2  /�� 4"��1�� 
����01� �����
j	"� �� 4"�� �� 
��&���	 �0 -�� )	���� �  G)&� ��-��<� ��� =�� ) ��	 j	"� �� 4����� .


���9	�� "��	 
���9	�� :���5� �� ��� 4�	��� ) ��� � 0�� . 
�� "��� :�&"��� ���(
 �$<� �	�-�� K�8"� �� 8� =��	 }��� ��� �� 
��&���	 � -�� � 8 @�0 �� 4�	� ������ ��

BK<	 �#&	.  

3.6 (��/����  

/���� ��$ ��# 
�� "��� %�"�� �� '��0 ��� }��*0 � "5�6 �� 4"��� ";� -�"�1 . 
� $�	

�� "��� :�&"��� K��� "�	5� �( "5�6 �� 4"���  
�"	#��.   ��� � � �.	� }��� ��K�0� 	:  

1.   �( ) �� ����	 
�"	#�� :�&"��� % ��  �  %#	� 7:�0�� ��� A"6� 7:�#�"� ���0��

� "��� )�� . 5���"� =�0$ ��& ��� � �( ������	)Correlation ( @*0 	 ������� @*0  ���

4"��1�.  
2.  ��8��� �( 7:�0�� ��� A"6� 7:�#�"� ���0�7:�0"��  K�"�1 
 ���  7:�� ��   ��� "�&�

%#	� 7:�0�� @+��0�� �� �� 
�. �� 8�  .  
3 .�>H�	 0 K�0�  "�	5� @*0 ��� :��� "�)Software Development Process ( �	&�� ��

}�� ��� "5�6 �� 4"��� 
�#�#C�.  
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Dear Sir / Madam: 

 

 

I’m Currently implementing this research project in 

Damascus University. 

The main focus of this research is based on the study and how 

to strengthen risk management in software projects. 

 

 

The findings of the research should give great value to your 

organization as a whole. 

This questionnaire is intended for software companies and 

each person working the software field. 

 

I can assure you of complete confidentiality. No individual or 

company name will be revealed to any source under any 

circumstance.  Research findings will be written in summary 

and any one organization could not be identified from other.   

 

I hope the above proposal will is interesting, and you will feel 

that the research will benefit your organization.   

 

Thanks again for your time in considering this research. I will 

contact you later to hear from you.  A copy of the survey 

instrument is included for your review. 

 

Your efforts are  greatly appreciated 

Muhammad Mazen Al Mustafa 

 

 [���/ 1�1
�� *����)�:(  
  
� �( �;���� j	"� �� ��$ ������ ��0�� � 
� �� .  

 -�-�� ��� �	�� /���� ��*� �#�+"�� "	� ��
� $�  �( "5�6 �� 4"���

�� "��� %�"�� ��.  

  
 �� @�0�# ���� @+��0�� ��)&& �&�##J � 4"��& 
 �� �5��# /����.  

<� ��$�����# �� "��� )����� ) �� >?6� )&�	 
�� "��� :�&"��� �}�	 .  
  

 :� 	�� �� 
 ���� 
�"#�� �&� �&J� �� �00& �
 �� ��  �� �� F�&�� ��� ��	
F	"9�� �  F"9 �� :�� "�.  �� ��� :� 	��  . @+��0�� �	&� F	#	

 @+��0 ),6 �  �$"�� �  
##J  �� ����� �& � <	 ?6�  �( 
�	�& 
/���� .  

 ��"�;  B,�� "	&� �� ��8	��� �	&� �� ) 3�� �$,�  ���	�� �� 	�"� � &
� �	�� F	# /���� ��$ �E� �&��� "	����##J  ��� %�0�&�   

  
 =��	 ��� A"6� 4"  �"&� F	". ��/���� ��$ �( "90�� �( . ��� �	&E#

 :�	 �( �&�  )�.��).�C ��<  
�+#� ��� �&������ )� �&0 �����#<�  	�
:0"�0<� 
&�� "�� 	� �0	"�&�<� ��"��� "��.  

  
���<��� ���+ )�	<	 ���j.��.  

".�/��� 01�� ����  
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SURVEY INSTRUMENT 

� � � 
�"# �$ �# �� ��$ :��	��  . F"9 �� :�� }��� ��� �� �����	 :� 	�� �� �� F�&�� ��� ��	
F	"9�� � . ���� �"	"8�� � ( �����#<� ��$ 
+���� �	�� ��. 

Name  �#<� 

Organization 

Name 
 
##J �� �#� 

*Your Division  *�#��� �#� 

*Your current 

position 
 *�"��1� �.0 �� 

Age  " ��� 

*How long have 

you been in your 

current position?  

_______ Years  

_______ 

Months. 

_______ 
0#   
_____ "*� 

* ���9	�� " ���
�.0 ��  

What is your 

level of 

education? 

(mark one) 

High School 

Bachelor’s 

Degree 

Postgraduate 

degree or 

equivalent 

 	� 
�	0�; 4��*�
�*�   


�� �� 4-���  
 ��� �  :�#�"�

�� ���� 4-��1� 

� ������ A	�# ��  
)���	 "��6(  

*There is an 

enterprise 

system (ERP) 

used in my 

organization: 

 

Yes 

No 

��0  
<  

* ��90 ��	�
 ��6�#  :� 	�� 

 )6�� 	�	 
##J ��
��8 ��50 ���  

*There is an IT 

department or IT 

staff in my 

organization 

Yes 

No 

��0  
<  

* �#� =�0$
 ���	�	0&��

 �( :� 	�� ��
��##J   

Email  �0	"�&�<� ��"��� 

Mobile  )�	��� ��" 

*country  *�����  
*Organization 

Size 
 

* ��"(� ���

##J ��  
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 K-���)	C�: 
 �$ :���"��                          Part I: Definitions 

 ���"���� 4K�"� ��":� �����#<� 
+���� 
���� �� )�� 
������  
Please read the following explanatory note carefully before you proceed answering the questionnaire                

Risk 

management 

process (In 

general) 

Risk identification , risk analysis, risk 

treatment and risk control  and monitor 
 )����	 "5�6 �� ������"5�6 �  	 "5�6 �� 
���� 	

�*� �&����  
 
�� � 4"���

"5�6 �� 
G)&�� 2���  

Customer 

satisfaction 

= compliant product + good quality + 

delivery within budget and schedule 
=   
�(�	� �� :���0 �� +  4��� 
��	0 + ���#���� 8 

�0 -�� )	����	 
�0�-� �� 

 K, ��� �8"
 	��+��-�� 

Software 

Product 

quality 

the overall features and characteristics of 

product or service that affect its ability, 

which must be met, whether stated explicitly 

or implicitly 

��	 :�-� ��?+�.6  
��&�� ";J� ���� 
 �6 	� @�0 �
���  �*�"����� ����	 ���� K�	# �*�"&�:  	� 
��".
�0 8  

	� @�0  4�
�� "�  

quality 

characteristics 

Functionality, Reliability, Usability, 

Efficiency, Maintainability and Portability 

���9	��  ���6�#<� 
�	*#	 
��	;	 ��	4K��&��	  
�����	

�� 	� ="���� 
�����	 
0��.��
���5  A"6C� :�+���� %  

 ?+�.6
4�	��� 

Non 

functional 

requirements 

are often called qualities of a system or 

qualities attributes 
4�	��� :� # 	� ��90�� 4�	� � #� �  �����  :���5� ��


���9	 "�
�� 

Risk 

management 

a collection of methods or techniques that 

aims to minimize or reduce the effects of 

project failure 

 )���� ��� F�*� ���� :��0���� 	� ����#C� �  
�	 � 
j	"� �� )�( "�;3 �  ���� 	�  

"5�6 �� 4"���  

Successful 

project 

The project that meets customer needs within 

budget and schedule 
 :������� ���� ���� j	"� �� 
�0�-�  � 8 K, ���

���  �0 -�� )	��	 

 j	"� ��
���0�� 
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Please 

indicate to 

what extent 

you agree 

with the 

following 

assertions. 

Strongly 

disagree 
1 4��� �(�	  "�� 

 A�  �� ��� 4"��1� ��"�
 "������� %  ���  :0�


������  

Disagree 2 �(�	  "�� 

Uncertain 3 �&E�  "�� 

Agree 4  �(�	  

Strongly agree 5 4��� �(�	  
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 K-����0�;�� : �� 
�.�  
#�"�
��"   @*0 "5�6 �� 4"��� �( 4"��1�  
Part II: A detailed study on the phase of management approach in the risk management 

1.  

 

 

�*� ) �� ���� 
�� "��� 
##J �� �( 2 2 "5�6  ������ �� "��� ��"��� �	��
}� ) ��� K�� �0� �� "��� j	"� ��  

Identifying 
risk 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, the software staff  interest to identify risk at 

the beginning of the software project 

2.  

�*� ) �� ���� 
�� "��� 
##J �� �( 2 �� "� j	"�  �� "5�6  ������ 
��3 =�0$
����  Identifying 

risk 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, for any new software application project, 

there in an identification mechanism.  

3.  

�*� ) �� ���� 
�� "��� 
##J �� �( 2��6�#� �� "��� ��"���  ������ :�	��
"5�6 ��  Identifying 

risk 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, the staff use tool to identify risk. 

4.  

�*� ) �� ���� 
�� "��� 
##J �� �(2  ���� "5�6 �� "�;3 "5�6 �� �� )	J# �� ����
%�"�� ��� 
.�6�� ���0��� )��"  �  
��"  �� �( %�"�� �� }��	� ��  risk analysis 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, the charge of  risk evaluate risk effects that 

might face projects at any phase of their implementations 

5.  

�*� ) �� ���� 
�� "��� 
##J �� �( 2 )���� 
���&� 
�8�	 
��*0  :�K�"�� =�0$
�� "��� j	"� �� "5�6  "�;3 "����	.  risk analysis 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, there in a clear systematic procedures how to 

analyze software project risks. 
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6.  

�*� ) �� ���� 
�� "��� 
##J �� �( 2� "5�6 �� "��  �	��	 F�0.� ���"�
}� ) ��� K�� �0� �� "��� j	"� �� "5�6    risk 

analysis 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, the charge of risk sorts and arranges software 

project risks 

7.  

�*� ) �� ���� 
�� "��� 
##J �� �( 2 "5�6  �0��� "5�6 �� "��  �	��
"5�6  %  ) ����� �( ��	� 4	56& �� "��� j	"� �� �� "��� j	"� ��  

risk 

treatment 

1 

 

2 

 

3 

 

4 

 

5 

 
In my organization, the charge of risk is trying to avoid 

software project risks as a first step to treat with software 

project risks. 

8.  

�*� ) �� ���� 
�� "��� 
##J �� �( 2 
���&� 
�8�	 
��*0  :�K�"�� =�0$
�� "��� j	"� �� "5�6  
����   risk 

treatment 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, there in a clear systematic procedures 

how to treat software project risks. 

9.  

�*� ) �� ���� 
�� "��� 
##J �� �( 2 "����� ���0�	 "���6� 
�� � =�0$
�� "� j	"�  �� "5�6  �  F��6���  risk 

treatment 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, there is a process of selection and 

implementation of measures to mitigate risk. 

10.  

 �� �( �	�� 2�*� ) �� ���� 
�� "��� 
##J"��   "5�6 ��� )�0 ��	J# ��� 

 A"6� 
*� ��� "5�6 ��)}#�0 �� "��� ��"��� 4��� ��� �� E��� );  ( 	�

� )�� ��6�H,� 
��&� :0�& ��� "5 �&� "5�6 ��" "�;E� � �$   risk 

treatment 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, the charge of risk transfers 

responsibility of risk to a third party (such as insurance on 

the life of the development team itself), or accept the risk if 

the cost of this risk is greater than its effects 
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11.  

�*� ) �� ���� 
�� "��� 
##J �� �( 20$ 
�8�	 
��*0  :�K�"�� =�
�� "��� j	"� �� "5�6  
���" 	 �&����  Control 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, there in a clear systematic procedures 

how to control and monitor software project risks. 

 

�( �#�J;: ا�?��Iا�H1ء  ;�KL� ;B672  درا�#M�Nإدارة ا�� ,P 8��9:ا�  
Part III: a detailed study of phase evaluation approach in risk management 

 

12.  

 �"��� %  ������ j	"� �� 
���5	 
+��	 F	"9 "5�6 �� �� )	J# ��
4������ "5�6 ��� J�0��� 
���#�� %�"�� ��.  

Find/captur

e 

1 

 

2 

 

3 

 

4 

 

5 

 
the charge of risk compares circumstances, nature and 

environment of current project with previous projects to 

predict new risks.  

13.  

�*� ) �� ���� 
�� "��� 
##J �� �(2  4"��� @+��0 �  4����#<� ���

������ %�"�� �� %�	� �( 
���#�� %�"�� �� "5�6   

Find/captur

e 

1 

 

2 

 

3 

 

4 

 

5 

 
In my organization, there is a direct use of the result of 

the previous risk managements in current software 

application. 

14.  

 �(�*� ) �� ���� 
�� "��� 
##J ��2  ���#� 
���#�� 
 ���� "5�6 ��
������ j	"� �� "5�6 � J�0��� ���( )&��  Find/captur

e 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, Previous generic risks actually help 

predict the risk of the current project 
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15.  

 �(�*� ) �� ���� 
�� "��� 
##J ��2  �*��"�6 �  ��"��� �*��#�
"5�6 �� %  ) ����� �( 
���#��  Analyze 

/refine 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, our staff use their experience  as  

reference  for dealing with risks 

16.  

�(  2�*� ) �� ���� 
�� "��� 
##J �� ��"��� K�8�� ?6��	 %��"�
"5�6 ��  Analyze 

/refine 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, team members refine and 

summarize risks.  

17.   

 "5�6 �� ��"��� K�8�� �"��� 2�*� ) �� ���� 
�� "��� 
##J �� �(
 "5�6 �� %  
 �����*�  ) ����� 
���& �( }������ ����1 
��	� ��   

  Analyze 

/refine 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, team members compare generic 

risks with predicted risks to find similarities of how to 

deal with them. 

18.  

 2�*� ) �� ���� 
�� "��� 
##J �� �( �( �� "��� ��"��� :�"�� ���-�
j	"�  )& K�*�0� ��� "5�6 �� %  ) �����  Organizing 

/gathering/c

hecklist 

1 

 

2 

 

3 

 

4 

 

5 

 
In my organization, our software team’s capabilities for 

dealing with risks are increasing due to previous 

software projects risks.  

19.  

 "5�6  �� F�8� 2�*� ) �� ���� 
�� "��� 
##J �� �( 
 ��4���� 

���#�� "5�6 �� 
 +�� ���  Organizing 

/checklist 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, any new generic risk is added to the 

previous risk checklist. 
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20.  

 %  ) ��� 
��"5 �� F�8� 2�*� ) �� ���� 
�� "��� 
##J �� �(
 "5�6  
 ��"5�6 �� 4"��� )	��� 4����   Organizing 

/checklist 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, any new generic risk treatment is 

added to the risk management table 

21.  


�� "��� 
##J �� �(  "5�6 �� �� )	J# �� ��6�#� 2�*� ) �� ����
 
("� 	 :�"�6 ��� ���� ��� "5�6 �� ����� 
������	 
��.	 �"5


���#  Transfer/re

use 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, the charge of risk uses prescriptive 

and creative ways to address risk depending on past 

experiences and knowledge 

22.  

 2�*� ) �� ���� 
�� "��� 
##J �� �( "5�6 �� 4"��� :�"�6 )�0�
���� �� "� j	"�  K�8�� )&� 
���#��.  

Transfer/re

use 

1 

 

2 

 

3 

 

4 

 

5 

 
In my organization, the past risk management practices 

are delivered automatically to new software project 

members 

23.  

 2�*� ) �� ���� 
�� "��� 
##J �� �( j	"� �� ��"( K�8�� % ���
"5�6 �� %  ) ����� :�"�6 )����� ""&�  )&��  Transfer/re

use 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, project team members meet 

frequently to share their risk experience. 
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�( �#�J; : ا�#ا*-ا�H1ء  ;�KL� ;Bتدرا�LR ,1�#ا��/#وع ا�� TF�2ا�  
Part IV: a detailed study of phase characteristics of a successful software project 

 

24.  

�*� ) �� ���� 
�� "��� 
##J �� �( 
���9	�� :���5� �� %� � 
���� ��� 2
 
���9	 "�
��	�� "� j	"�  �C  Function

ality 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, all functional and nonfunctional 

requirements are met for customer needs. 

25.  

�*� ) �� ���� 
�� "��� 
##J �� ) �� 2 ���� �*��"��  �  @��0�� �	&��
K�56C� �  ���6	  Reliabilit

y 

1 

 

2 

 

3 

 

4 

 

5 

 my organization is working on its products to be the output 

of its  projects accurate and free from bugs 

26.  

�*� ) �� ���� 
�� "��� 
##J �� ) �� 2 5�#�	 F	�E  j	"� �� �	&��
���6�#<� )*#	  Usability 

1 

 

2 

 

3 

 

4 

 

5 

 My organization is working on its software products to be 

friendly, simple and easy to use 

27.  

�*� ) �� ���� 
�� "��� 
##J �� �( 2
0��.�� )��� j	"� �� �	&�� 556�  
Maintain

ability 

1 

 

2 

 

3 

 

4 

 

5 

 
My organization is planning for its software products to be 

easy to maintain them 

28.  

�*� ) �� ���� 
�� "��� 
##J �� ����0  �	&�� 556��* �� "���
  :��
 );  �"�	 �� =,*�#� �( ��.��<�	 ���0��� 
�"# /�� �  
���� 4K��&

�� 2:<�.�<�	 2:�&����	 2 4"&�����.....  Efficienc

y 

1 

 

2 

 

3 

 

4 

 

5 

 My organization is planning for its software products to be  

highly efficient in terms of execution speed and economy 

in the consumption of resources like RAM, networks, 

communications and so on 
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29.  

 �(�*� ) �� ���� 
�� "��� 
##J ��2  �0 - � �$ j	"� �� "��  "����
����� %�	� �� )�� j	"� �� 4� � �(�8�  Time 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, project manager conceder acceptable 

time margin before he signs the contract   

30.  

�*� ) �� ���� 
�� "��� 
##J �� "����  � -�� 4�  :-	��� ���� %�"�� ��
 %�"�� )&�� 	 :����� �  �0���.  Time 

1 

 

2 

 

3 

 

4 

 

5 

 My organization considers the projects that exceed the time 

duration projects suffer from problems and challenges. 

31.  
 �(�*� ) �� ���� 
�� "��� 
##J ��2 4���  4�  �*� %�"�� ��   

Time 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, projects have limited time 

32.  
 �(�*� ) �� ���� 
�� "��� 
##J ��2 4���  
�0�-�  �*� %�"�� ��  

Cost 

1 

 

2 

 

3 

 

4 

 

5 

 In my organization, projects limited budget 

33.  

 "�����*� ) �� ���� 
�� "��� 
##J �� 2 
�0�-� �� :-	��� ���� %�"�� ��
)&�� 	 :����� �  �0��� %�"�� .  Cost 

1 

 

2 

 

3 

 

4 

 

5 

 My organization considers the projects that exceeded the 

budget projects suffer from problems and challenges. 

34.  

>��@ �7* >����W إ��1ز ، ا��BU ; ا��#��1; ا�:, أ )�X ن�*Hت ا����Y:�
�7��� Z<��:ا��; ا��Hا���  

Cost 

1 

 

2 

 

3 

 

4 

 

5 

 
My organization fulfills the requirements of the customer 

within the contracted budget. 
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 WF#!-                  Please include إدراج أي @����9ت 

any comments 

…………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………

 أ\C#آ8 ��W و>:8C ا�?��(…………………

Thank you for your valuable time. 

Correspond to:                                                                                   : Wا�#د  إ� 
 

  

 
 
 
 

�  
•  

P. O. Box 31415 - Damascus – Syria 
  �Bر!� - د�/_  31415ب .ص

Mob.  
  ه�@�F aال

E-mail 
  *#!Z ا�C:#و�, 
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Descriptives 
 

[DataSet1] C:\MasterThesis\200samples.sav 

 

 

Descriptive Statistics 

 
N Minimum Maximum Mean 

Std. 

Deviation Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic 

Std. 

Error 

Statisti

c 

Std. 

Error 

Identification_A 200 1 5 2.87 1.289 -.153- .172 -.374- .342 

Identification_B 200 1 5 2.60 1.190 .094 .172 -.333- .342 

Identification_C 200 1 5 2.53 1.056 .321 .172 -.750- .342 

analysis_A 200 1 5 2.96 1.088 .340 .172 -.670- .342 

analysis_B 200 1 5 2.49 1.012 .731 .172 -.215- .342 

analysis_C 200 1 5 2.98 1.049 .156 .172 -.480- .342 

Treatment_A 200 1 5 2.98 1.103 -.256- .172 -.831- .342 

Treatment_B 200 1 5 2.77 1.224 .326 .172 -.809- .342 

Treatment_C 200 1 5 2.97 1.114 .292 .172 -.939- .342 

Treatment_D 200 1 5 2.46 1.263 .586 .172 -.751- .342 

Control 200 1 5 2.52 1.116 .301 .172 -.730- .342 

Find_A 200 1 5 3.25 .932 -.433- .172 -.430- .342 

Find_B 200 1 5 3.52 1.102 -.541- .172 -.599- .342 

Find_C 200 1 5 3.59 1.135 -.504- .172 -.669- .342 

refine_A 200 1 5 3.79 1.059 -.673- .172 -.064- .342 

refine_B 200 1 5 3.46 1.133 -.567- .172 -.512- .342 

refine_C 200 1 4 3.18 1.000 -.815- .172 -.657- .342 

checklist_A 200 1 5 3.74 1.020 -.597- .172 -.055- .342 

checklist_B 200 1 5 3.37 1.277 -.123- .172 -.130- .342 

checklist_C 200 1 5 3.32 1.258 -.033- .172 -.076- .342 

reuse_A 200 1 5 2.86 1.085 -.100- .172 -.143- .342 

Reuse_B 200 1 5 2.76 1.043 -.122- .172 -.075- .342 

Reuse_C 200 1 5 2.84 1.028 .119 .172 -.723- .342 

Time_A 200 1 5 3.44 .960 .086 .172 -.780- .342 

Time_B 200 1 5 3.60 .750 -.292- .172 .224 .342 

Time_C 200 1 5 3.48 .956 -.709- .172 .650 .342 

Cost_A 200 1 5 3.75 .960 -.752- .172 .652 .342 

Cost_B 200 1 5 3.61 .843 .014 .172 -.136- .342 

Cost_C 200 1 5 3.76 .859 -.464- .172 -.080- .342 

Valid N (listwise) 200         
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Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .589 

Bartlett's Test of Sphericity Approx. Chi-Square 314.386 

df 3 

Sig. .000 

Anti-image Matrices 

 Identification_A Identification_B Identification_C 

Anti-image Covariance Identification_A .393 -.225- .076 

Identification_B -.225- .257 -.217- 

Identification_C .076 -.217- .502 

Anti-image Correlation Identification_A .602
a
 -.709- .172 

Identification_B -.709- .554
a
 -.605- 

Identification_C .172 -.605- .637
a
 

a. Measures of Sampling Adequacy(MSA) 

 

Communalities 

 Initial Extraction 

Identification _A 1.000 .731 

Identification _B 1.000 .899 

Identification _C 1.000 .661 

Extraction Method: Principal Component 

Analysis. 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total 

% of 

Variance Cumulative % 

1 2.291 76.382 76.382 2.291 76.382 76.382 

2 .546 18.214 94.596    

3 .162 5.404 100.000    

Extraction Method: Principal Component Analysis. 

Component Matrix
a
 

 
Component 

1 

Identification _A .855 

Identification _B .948 

Identification _C .813 

Extraction Method: Principal Component Analysis. 

a. 1 components extracted. 
COMPUTE Identification =MEAN(Identification_A, Identification_B, Identification_C). 

EXECUTE. 
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Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .729 

Bartlett's Test of Sphericity Approx. Chi-Square 315.725 

df 3 

Sig. .000 

Anti-image Matrices 

 analysis_A analysis_B analysis_C 

Anti-image Covariance analysis_A .353 -.159- -.211- 

analysis_B -.159- .487 -.119- 

analysis_C -.211- -.119- .383 

Anti-image Correlation analysis_A .690
a
 -.384- -.574- 

analysis_B -.384- .802
a
 -.275- 

analysis_C -.574- -.275- .715
a
 

a. Measures of Sampling Adequacy(MSA) 

Communalities 

 Initial Extraction 

analysis_A 1.000 .838 

analysis_B 1.000 .754 

analysis_C 1.000 .814 

Extraction Method: Principal Component 

Analysis. 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total 

% of 

Variance Cumulative % 

1 2.407 80.225 80.225 2.407 80.225 80.225 

2 .362 12.050 92.275    

3 .232 7.725 100.000    

Extraction Method: Principal Component Analysis. 

Component Matrix
a
 

 
Component 

1 

analysis_A .916 

analysis_B .868 

analysis_C .902 

Extraction Method: Principal Component Analysis. 

a. 1 components extracted. 
 

COMPUTE Analysis=MEAN(analysis_A, analysis_B, analysis_C). 

EXECUTE. 
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Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .740 

Bartlett's Test of Sphericity Approx. Chi-Square 407.423 

df 6 

Sig. .000 

Anti-image Matrices 

 Treatment_A Treatment_B Treatment_C Treatment_D 

Anti-image Covariance Treatment_A .665 -.120- -.041- .060 

Treatment_B -.120- .244 -.184- -.096- 

Treatment_C -.041- -.184- .273 -.069- 

Treatment_D .060 -.096- -.069- .668 

Anti-image Correlation Treatment_A .862
a
 -.299- -.096- .089 

Treatment_B -.299- .674
a
 -.714- -.238- 

Treatment_C -.096- -.714- .701
a
 -.162- 

Treatment_D .089 -.238- -.162- .881
a
 

a. Measures of Sampling Adequacy(MSA) 

Communalities 

 Initial Extraction 

Treatment_A 1.000 .497 

Treatment_B 1.000 .862 

Treatment_C 1.000 .827 

Treatment_D 1.000 .502 

Extraction Method: Principal Component Analysis. 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total 

% of 

Variance 

Cumulative 

% 

1 2.688 67.209 67.209 2.688 67.209 67.209 

2 .734 18.355 85.564    

3 .428 10.702 96.266    

4 .149 3.734 100.000    

Extraction Method: Principal Component Analysis. 

Component Matrix
a
 

 
Component 

1 

Treatment_A .705 

Treatment_B .928 

Treatment_C .910 

Treatment_D .709 
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Extraction Method: Principal 

Component Analysis. 

a. 1 components extracted. 

 
COMPUTE Treatment =MEAN(Treatment_A, Treatment_B, Treatment_C, Treatment_D). 

EXECUTE. 

 
Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .809 

Bartlett's Test of Sphericity Approx. Chi-Square 782.332 

df 6 

Sig. .000 

Anti-image Matrices 

 Identification analysis Treatment Control 

Anti-image Covariance Identification .143 -.086- -.037- .031 

analysis -.086- .106 -.063- -.075- 

Treatment -.037- -.063- .220 -.037- 

Control .031 -.075- -.037- .560 

Anti-image Correlation Identification .777
a
 -.698- -.211- .110 

analysis -.698- .731
a
 -.411- -.309- 

Treatment -.211- -.411- .892
a
 -.105- 

Control .110 -.309- -.105- .905
a
 

a. Measures of Sampling Adequacy(MSA) 

  

Communalities 

 Initial Extraction 

Identification 1.000 .877 

analysis 1.000 .930 

Treatment 1.000 .864 

Control 1.000 .589 

Extraction Method: Principal Component Analysis. 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total 

% of 

Variance Cumulative % 

1 3.261 81.520 81.520 3.261 81.520 81.520 

2 .507 12.666 94.185    

3 .163 4.067 98.252    

4 .070 1.748 100.000    

Extraction Method: Principal Component Analysis. 
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COMPUTE ManagementApproach =MEAN(Identification, analysis, Treatment, Control ). 

EXECUTE. 

 
Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .699 

Bartlett's Test of Sphericity Approx. Chi-Square 529.170 

df 3 

Sig. .000 

Anti-image Matrices 

 Find_A Find_B Find_C 

Anti-image Covariance Find_A .477 -.044- -.058- 

Find_B -.044- .139 -.117- 

Find_C -.058- -.117- .136 

Anti-image Correlation Find_A .927
a
 -.169- -.226- 

Find_B -.169- .643
a
 -.850- 

Find_C -.226- -.850- .638
a
 

a. Measures of Sampling Adequacy(MSA) 

Communalities 

 Initial Extraction 

Find_A 1.000 .746 

Find_B 1.000 .908 

Find_C 1.000 .914 

Extraction Method: Principal Component Analysis. 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2.568 85.591 85.591 2.568 85.591 85.591 

2 .358 11.933 97.523    

3 .074 2.477 100.000    

Extraction Method: Principal Component Analysis. 

  

Component Matrix
a
 

 
Component 

1 

Identification .937 

analysis .965 

Treatment .929 

Control .768 

Extraction Method: Principal Component Analysis. 

a. 1 components extracted. 
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Component Matrix
a
 

 
Component 

1 

Find_A .864 

Find_B .953 

Find_C .956 

Extraction Method: Principal Component Analysis. 

a. 1 components extracted. 
COMPUTE Find =MEAN(Find_A, Find_B, Find_C). 

EXECUTE. 

Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .654 

Bartlett's Test of Sphericity Approx. Chi-Square 315.386 

df 3 

Sig. .000 

Anti-image Matrices 

 refine_A refine_B refine_C 

Anti-image Covariance refine_A .537 .005 -.195- 

refine_B .005 .376 -.224- 

refine_C -.195- -.224- .282 

Anti-image Correlation refine_A .748
a
 .012 -.501- 

refine_B .012 .656
a
 -.689- 

refine_C -.501- -.689- .599
a
 

a. Measures of Sampling Adequacy(MSA) 

Communalities 

 Initial Extraction 

refine_A 1.000 .683 

refine_B 1.000 .776 

refine_C 1.000 .881 

Extraction Method: Principal Component Analysis. 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total 

% of 

Variance Cumulative % 

1 2.340 78.015 78.015 2.340 78.015 78.015 

2 .480 15.987 94.002    

3 .180 5.998 100.000    

Extraction Method: Principal Component Analysis. 
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Component Matrix
a
 

 
Component 

1 

refine_A .826 

refine_B .881 

refine_C .939 

Extraction Method: Principal Component Analysis. 

a. 1 components extracted. 
COMPUTE refine =MEAN(refine _A, refine _B, refine _C). 

EXECUTE. 

 
Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .667 

Bartlett's Test of Sphericity Approx. Chi-Square 515.434 

df 3 

Sig. .000 

Anti-image Matrices 

 checklist_A checklist_B checklist_C 

Anti-image Covariance checklist_A .547 -.009- -.075- 

checklist_B -.009- .134 -.113- 

checklist_C -.075- -.113- .123 

Anti-image Correlation checklist_A .911
a
 -.035- -.287- 

checklist_B -.035- .620
a
 -.881- 

checklist_C -.287- -.881- .606
a
 

a. Measures of Sampling Adequacy(MSA) 

Communalities 

 Initial Extraction 

checklist_A 1.000 .688 

checklist_B 1.000 .894 

checklist_C 1.000 .918 

Extraction Method: Principal Component Analysis. 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total 

% of 

Variance Cumulative % 

1 2.500 83.347 83.347 2.500 83.347 83.347 

2 .432 14.392 97.739    

3 .068 2.261 100.000    

Extraction Method: Principal Component Analysis. 
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Component Matrix
a
 

 
Component 

1 

checklist_A .830 

checklist_B .946 

checklist_C .958 

Extraction Method: Principal Component Analysis. 

a. 1 components extracted. 
COMPUTE checklist =MEAN(checklist_A, checklist_B, checklist _C). 

EXECUTE. 

 
Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .748 

Bartlett's Test of Sphericity Approx. Chi-Square 356.921 

df 3 

Sig. .000 

Anti-image Matrices 

 reuse_A Reuse_B Reuse_C 

Anti-image Covariance reuse_A .344 -.181- -.140- 

Reuse_B -.181- .344 -.141- 

Reuse_C -.140- -.141- .408 

Anti-image Correlation reuse_A .730
a
 -.525- -.374- 

Reuse_B -.525- .730
a
 -.375- 

Reuse_C -.374- -.375- .789
a
 

a. Measures of Sampling Adequacy(MSA) 

Communalities 

 Initial Extraction 

reuse_A 1.000 .840 

Reuse_B 1.000 .840 

Reuse_C 1.000 .802 

Extraction Method: Principal Component Analysis. 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance 

Cumulative 

% 

1 2.482 82.743 82.743 2.482 82.743 82.743 

2 .292 9.730 92.474    

3 .226 7.526 100.000    

Extraction Method: Principal Component Analysis. 
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Component Matrix
a
 

 
Component 

1 

reuse_A .916 

Reuse_B .917 

Reuse_C .896 

Extraction Method: Principal Component Analysis. 

a. 1 components extracted. 

 
COMPUTE reuse =MEAN(reuse_A, reuse_B, reuse_C). 

EXECUTE. 

 
Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .806 

Bartlett's Test of Sphericity Approx. Chi-Square 656.292 

df 6 

Sig. .000 

Anti-image Matrices 

 Find Refine checklist Reuse 

Anti-image Covariance Find .225 -.130- -.018- -.041- 

Refine -.130- .169 -.100- -.018- 

checklist -.018- -.100- .274 -.127- 

Reuse -.041- -.018- -.127- .495 

Anti-image Correlation Find .790
a
 -.665- -.074- -.123- 

Refine -.665- .740
a
 -.463- -.063- 

checklist -.074- -.463- .837
a
 -.345- 

Reuse -.123- -.063- -.345- .904
a
 

a. Measures of Sampling Adequacy(MSA) 

Communalities 

 Initial Extraction 

Find 1.000 .835 

Refine 1.000 .883 

checklist 1.000 .838 

Reuse 1.000 .668 

Extraction Method: Principal Component Analysis. 
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Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 3.224 80.605 80.605 3.224 80.605 80.605 

2 .434 10.846 91.451    

3 .232 5.806 97.257    

4 .110 2.743 100.000    

Extraction Method: Principal Component Analysis. 

Component Matrix
a
 

 
Component 

1 

Find .914 

Refine .940 

checklist .915 

Reuse .818 

Extraction Method: Principal Component Analysis. 

a. 1 components extracted. 
COMPUTE EvaluationApproach =MEAN(Find , Refine , checklist, Reuse ). 

EXECUTE. 

 
Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .783 

Bartlett's Test of Sphericity Approx. Chi-Square 509.543 

df 6 

Sig. .000 

Anti-image Matrices 

 Reliability Usability Maintainability Efficiency 

Anti-image Covariance Reliability .620 -.122- -.015- -.017- 

Usability -.122- .230 -.152- -.044- 

Maintainability -.015- -.152- .224 -.123- 

Efficiency -.017- -.044- -.123- .459 

Anti-image Correlation Reliability .891
a
 -.324- -.041- -.031- 

Usability -.324- .733
a
 -.670- -.135- 

Maintainability -.041- -.670- .724
a
 -.384- 

Efficiency -.031- -.135- -.384- .877
a
 

a. Measures of Sampling Adequacy(MSA) 
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Communalities 

 Initial Extraction 

Reliability 1.000 .548 

Usability 1.000 .859 

Maintainability 1.000 .855 

Efficiency 1.000 .695 

Extraction Method: Principal Component Analysis. 

 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 2.957 73.930 73.930 2.957 73.930 73.930 

2 .585 14.615 88.545    

3 .324 8.104 96.649    

4 .134 3.351 100.000    

Extraction Method: Principal Component Analysis. 

Component Matrix
a
 

 
Component 

1 

Reliability .741 

Usability .927 

Maintainability .924 

Efficiency .834 

Extraction Method: Principal Component Analysis. 

a. 1 components extracted. 
COMPUTE NonFunctionality =MEAN(Reliability, Usability, Maintainability, Efficiency). 

EXECUTE. 

Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .500 

Bartlett's Test of Sphericity Approx. Chi-Square 27.773 

df 1 

Sig. .000 

Anti-image Matrices 

 Nonfunctionality Functionality 

Anti-image Covariance Nonfunctionality .869 -.315- 

Functionality -.315- .869 

Anti-image Correlation Nonfunctionality .500
a
 -.362- 

Functionality -.362- .500
a
 

a. Measures of Sampling Adequacy(MSA) 
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Communalities 

 Initial Extraction 

Nonfunctionality 1.000 .681 

Functionality 1.000 .681 

Extraction Method: Principal Component Analysis. 

Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 1.362 68.110 68.110 1.362 68.110 68.110 

2 .638 31.890 100.000    

Extraction Method: Principal Component Analysis. 

Component Matrix
a
 

 
Component 

1 

Nonfunctionality .825 

Functionality .825 

Extraction Method: Principal Component Analysis. 

a. 1 components extracted. 
COMPUTE Quality =MEAN(Functionality, NonFunctionality). 

EXECUTE. 

Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .663 

Bartlett's Test of Sphericity Approx. Chi-Square 87.201 

df 3 

Sig. .000 

Anti-image Matrices 

 Time_A Time_B Time_C 

Anti-image Covariance Time_A .759 -.221- -.233- 

Time_B -.221- .776 -.208- 

Time_C -.233- -.208- .768 

Anti-image Correlation Time_A .656
a
 -.288- -.305- 

Time_B -.288- .670
a
 -.270- 

Time_C -.305- -.270- .663
a
 

a. Measures of Sampling Adequacy(MSA) 

Communalities 

 Initial Extraction 

Time_A 1.000 .614 

Time_B 1.000 .591 

Time_C 1.000 .602 

Extraction Method: Principal Component Analysis. 
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Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total % of Variance Cumulative % 

1 1.807 60.236 60.236 1.807 60.236 60.236 

2 .610 20.320 80.557    

3 .583 19.443 100.000    

Extraction Method: Principal Component Analysis. 

Component Matrix
a
 

 
Component 

1 

Time_A .783 

Time_B .769 

Time_C .776 

Extraction Method: Principal Component Analysis. 

a. 1 components extracted. 
COMPUTE Time =MEAN(Time_A, Time_B, Time_C). 

EXECUTE. 

 

Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .681 

Bartlett's Test of Sphericity Approx. Chi-Square 201.501 

df 3 

Sig. .000 

Anti-image Matrices 

 Cost_A Cost_B Cost_C 

Anti-image Covariance Cost_A .539 -.095- -.274- 

Cost_B -.095- .650 -.215- 

Cost_C -.274- -.215- .469 

Anti-image Correlation Cost_A .678
a
 -.160- -.545- 

Cost_B -.160- .761
a
 -.390- 

Cost_C -.545- -.390- .634
a
 

a. Measures of Sampling Adequacy(MSA) 

Communalities 

 Initial Extraction 

Cost_A 1.000 .722 

Cost_B 1.000 .640 

Cost_C 1.000 .794 

Extraction Method: Principal Component Analysis. 
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Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance 

Cumulative 

% Total % of Variance 

Cumulative 

% 

1 2.155 71.838 71.838 2.155 71.838 71.838 

2 .529 17.649 89.487    

3 .315 10.513 100.000    

Extraction Method: Principal Component Analysis. 

Component Matrix
a
 

 
Component 

1 

Cost_A .850 

Cost_B .800 

Cost_C .891 

Extraction Method: Principal Component Analysis. 

a. 1 components extracted. 

 
COMPUTE Cost=MEAN(Cost_A,Cost_B,Cost_C). 

EXECUTE. 

Factor Analysis 

KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .540 

Bartlett's Test of Sphericity Approx. Chi-Square 138.993 

df 3 

Sig. .000 

Anti-image Matrices 

 Quality Time Cost 

Anti-image Covariance Quality .634 -.332- .067 

Time -.332- .518 -.276- 

Cost .067 -.276- .772 

Anti-image Correlation Quality .541
a
 -.579- .095 

Time -.579- .525
a
 -.436- 

Cost .095 -.436- .572
a
 

a. Measures of Sampling Adequacy(MSA) 

Communalities 

 Initial Extraction 

Quality 1.000 .612 

Time 1.000 .808 

Cost 1.000 .455 

Extraction Method: Principal Component Analysis. 
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Total Variance Explained 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings 

Total % of Variance Cumulative % Total 

% of 

Variance 

Cumulative 

% 

1 1.875 62.496 62.496 1.875 62.496 62.496 

2 .793 26.420 88.916    

3 .333 11.084 100.000    

Extraction Method: Principal Component Analysis. 

Component Matrix
a
 

 
Component 

1 

Quality .782 

Time .899 

Cost .675 

Extraction Method: Principal Component Analysis. 

a. 1 components extracted. 
COMPUTE ProjectSuccess=MEAN(Quality,Time,Cost). 

EXECUTE. 

 
Regression 

Descriptive Statistics 

 Mean Std. Deviation N 

ProjectSuccess 3.5848 .60278 200 

ManagementApproach 2.7242 .91693 200 

EvaluationApproach 3.3050 .88867 200 

Correlations 

 
ProjectSuccess 

ManagementApproa

ch 

EvaluationAppr

oach 

Pearson Correlation ProjectSuccess 1.000 .347 .708 

ManagementApproach .347 1.000 .454 

EvaluationApproach .708 .454 1.000 

Sig. (1-tailed) ProjectSuccess . .000 .000 

ManagementApproach .000 . .000 

EvaluationApproach .000 .000 . 

N ProjectSuccess 200 200 200 

ManagementApproach 200 200 200 

EvaluationApproach 200 200 200 
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Variables Entered/Removed
b
 

Model Variables Entered 

Variables 

Removed Method 

1 EvaluationApproach, 

ManagementApproach 

. Enter 

a. All requested variables entered. 
b. Dependent Variable: ProjectSuccess 

Model Summary
b
 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate Durbin-Watson 

1 .709
a
 .502 .497 .42739 1.178 

a. Predictors: (Constant), EvaluationApproach, ManagementApproach 
b. Dependent Variable: ProjectSuccess 

ANOVA
b
 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 36.321 2 18.160 99.420 .000
a
 

Residual 35.985 197 .183   

Total 72.305 199    

a. Predictors: (Constant), EvaluationApproach, ManagementApproach 

b. Dependent Variable: ProjectSuccess 

Descriptives 

Descriptive Statistics 

 
N Minimum Maximum Mean Std. Deviation Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Std. Error 

Identification 200 1  5  2.6683 .83025 .126 .172 -.789 .342 

analysis 200 1  5  2.8067 .84065 .424 .172 -.562 .342 

Treatment 200 1  5  2.9067 .80427 .265 .172 -.466 .342 

Control 200 1  5  2.5200 .88160 .301 .172 -.530 .342 

Find 200 1  5  3.8517 .78049 -.795 .172 -.335 .342 

Refine 200 1  5  3.8733 .73768 -.565 .172 -.377 .342 

checklist 200 1  5  3.8703 .78662 -.074 .172 -.561 .342 

Reuse 200 1  5  3.6217 .85685 -.103 .172 -.795 .342 

Quality 200 1  5  3.7394 .86244 y.079 .172 -.655 .342 

Time 200 1  5  3.7083 .69129 y.106 .172 -.305 .342 

Cost 200 1  5  3.9067 .75211 y.129 .172 -.147 .342 

Functionality 200 1  5  3.8500 .95321 y.124 .172 -.466 .342 

Nonfunctionalit

y 

200 
1  5  3.7338 .75442 -.361 .172 .342 .342 

Valid N 

(listwise) 

200 
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Regression 
 
 

Coefficients
a
 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

Sig. B Std. Error Beta 

1 (Constant) 0.4 .000  .000 

Find .250 .000 .276 .000 

Refine .250 .000 .264 .000 

checklist .250 .000 .306 .000 

Reuse .250 .000 .269 .000 

a. Dependent Variable: EvaluationApproach 

 

 
Regression 
 

Coefficients
a
 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

Sig. B Std. Error Beta 

1 (Constant) 0.8 .000  .000 

Identification .250 .000 .281 .000 

analysis .250 .000 .256 .000 

Treatment .250 .000 .274 .000 

Control .250 .000 .304 .000 

a. Dependent Variable: ManagementApproach 

 

Regression 
 

Coefficients
a
 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

Sig. B Std. Error Beta 

1 (Constant) 0.78 .000  .000 

Quality .333 .000 .477 .000 

Time .333 .000 .382 .000 

Cost .333 .000 .416 .000 

a. Dependent Variable: ProjectSuccess 
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Regression 
 

Coefficients
a
 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

Sig. B Std. Error Beta 

1 (Constant) 0.47 .000  .000 

Functionality .500 .000 .657 .000 

Nonfunctionality .500 .000 .553 .000 

a. Dependent Variable: Quality 

 

 



 

Abstract 
Software projects suffer a lot of failures and challenges, such as exceeding the time 

or the budget that allocated to them. In addition, software projects suffer from quality 

problems such as lack in functional requirements or lack in quality standards in their 

final product. Researchers have worked hard to address these failures and challenges 

through many researches that specialise in risk management. They described two 

approaches for risk management. The first approach is the evaluation approach, 

which is a cornerstone to determine the generic risks, while the second approach is 

the management approach that is considered as the best way to manage risks of a 

particular project. 

This research aims to determine the impact of the evaluation approach and the 

management approach on the success of software projects. The researcher used a 

survey to collect data from project managers and the members of teams who work in 

the software field. The data were analysed by statistical models, especially the 

structural equation model (SEM). 

The results showed that software companies in the Syrian market adopt the 

evaluation approach for dealing with risks. The results also showed that companies 

that apply CMMI standards rely on management approach and the evaluation 

approach to manage risks. 
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