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Abstract: The purpose of this study was to find out to what extend application of the concepts of quality ensures of education in the 
formal Jordanian universities, and what are monitoring the strengths and weaknesses in the education system from the perspective of the 
entrance of ensure quality, and then sagest the factors that enhance the strengths and overcome the weaknesses. The study sample consisted 
of (63) Dean who work in official Jordanian universities. A questionnaire which developed by Abo varh (2004), was used ,which consisting 
of (94) items distributed on five areas each one covering a variable of the study. The study results showed that the quality assurance system 
in Jordanian universities is still below the expected level. Also the reality of ensuring quality of inputs is still not enough, and that there is 
decline significantly in the level of quality ensures universities education, as interest in universities to ensure quality outcomes and follow-up 
of its graduates in the labor market is still low interest. In the light of these results the study concluded a number of recommendations.  
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 4�	0� 1�	H; 
�2J\��/ �282\��/[ 

  �A
��
 �	\���% A	�c 6gM. BaldrigeG  ¢.N�� �̀�%�Z
 ��
 =���% a	�+ A�2�Jg BA��+? 1;/ ,12��3�� ( 4�	0�
 ��2J2��3�� L�h�@���
 o��K� ( T�2J3��/ 4�	�0� ¢.N�
 12��3�� 4�	' ¢.N� �A
�
 ��ZG 
J3��/ ,����� 12��3��


 PQ�11 � ��	�:3�� m̀%��\3% �̀A��c? �E	�; �2�@�@b �J2+
 XJN�3;/ UJ2��3���28 � 4�	�0 �̀��	G�W �̀A��2�% 12���3��

 ( q%
*;/�7 � U  L�Q	J�� ,��	0� 
.Q2000�:� 



L62���� -.H% �Q/ ,L62���� -.H% 
Jf: ' 567 u+�	� �2�2�� �@�A�2G�AK� L��%�0� ( 12��3�� 4�	� 

– 386 – 

1 − 4����2H�� �90���:HG  :� ���2���� 4A��l� -��]�/
�*c�	��/ uJ3��� �2�/�h%/ ,12Z*3��/ 4��2H�� ��ZG/[ 

2 − -�2�n3��/ L�%	���� �75��:HG  �-J|�;/ :
 ,L���%	���� ���
 ���GA�H��/ L���G�2.��/ L���%	���� 4A��?

��
^3@�/ -2��/¦A
�� -2kn3�� L��	3h% [ 

3 − U�2;��@�� ¢2:^3��/ Uj��'l� ¢2:^3�� 
�75���:HG  �-J|��;/ : C��28*;/ ,U�2;����@�� ��	��:3��

L�2�2;��@��[ 

4 − ��)�.�� <	�H�� ��	:;/ 4A��? �510��:HG  �
-J|;/ : -2R|�; ���ZG/ ,��%���� <	H�� ¢2:§/ 1�	H;

�� ��2�� ��	:; ��ZG/ ,�2h�A
3�� ��2�� ��7���/ ,�2h�A
3
�2h�A
3�� ��2e�� U*e��[ 

5 − ��	
��� 4A��l� �50�:HG  �-J|;/ : 12Jk;
 ,���eJQ�/ ,���2J2��3�� L�%
����/ ,a	��
��� ����Z*��

,�e�2I	;/  4A��? ��	�:;/ ,���	
��� ¥	�n.�� 12Jk;/
 ���	
��� 4A��l� >? ��Z*��/ ,��.�:�� x��n3�?/ -2�h�;

a��k3+� -J�g[ 

6 −�A�
���� o��b  ���.�:�� qj���3G/ �230���:HG  �
-J|;/ : ¨��*�� �h��/ ¦A
��� ¨�*��/ ,�.�:�� qj�3G

 ,�A�
��� o��b r��� ( ¥��n
K�/ ,qj��3*��/ ¦A
��
a��k3+� -J�g �A�
�� o��b >? �Z*��/[ 

7 − a	�
��� ���Z*�� �	�_/ ��.�:�� �7A �230 
�:HG �-J|�;/ : ,�2�.H3h���/ ��2���� ��.�:�� L��'�V

��/ ,���	
��� 4A��l�/ U�J2��3�� ���Z*�� �	_ �
 �+m�
 U+�
 u% �3GA�H%/ ,UJ2��3�� ��Z*�� �	_/ �.�:�� o�7A/

<�YK� ��	
��� 1Z*��[ 
 ( ��%���� �	�J�� X�% 4�	�0� 56�7 �.Ib 
H�

-%�	Q 4
�� t�} u'��/ ,�*3H:*%, x��:G ��h�;� ��e*% 
 12����3�� ( ���.�:�� ��
��Q? 1p����;/ ,����	��� ,�������

 ������ 12���3�� L�h�@�% A�|�3G�/ ,-�	J3�� ���/
f/
 12��3��/ ,�I����/�\�l� ��2Q	*
 ��:.;��� �	J��/ ,

�	'/ 12��3���;,©�3V/  u2:3h�; L���%�0� ��2G�AK� 

567 4�	' �2�J��� ��2J2��3�� �h��/ ,��ej��b  A
�I
 1�+A ������ 12���3�� L�h�@�% �63Q� ��2  5	G�+�20 �

 �*h���2007� ����Q (/ ,2009� r
����� 5	G���H�� A
��I 
 X�Q �̀�2��%/ �̀��A��? D�H3�@� �.'	J
 aC�� ��2�� 5	G�H�
 �:.;�% Dn.Ib/ ,UJ���� ªn.��/ ����� 12��3�� 4A�S/

1 b X% 5�g/ ,o�AS	�� �@�jA u% �̀ �.% �̀c�.;A�  L�A�%
 L����%�0� ��
��Qb ( &��.\�� u��@	3�� ����2�� o�|��G?

��3�� L�h@���/ A	�ep/ ,��.�:�� ��
�Qb 4����S/ ,�2J2
,4
��
' 12���; F2���@b/ O6Gb  r	�V T�g�J3�� X�%/

�	%/ ,=�
 K� r	V Tg�J3�� >? ��e*��o L��'�{ ��%
 -�J��� x�	�@b ( �2hE�*3��/ ,-J��� x�	@b u% 12��3��

/ �2J2�+l�/ �2�n���2�/
�� ��k�3+�� ( B�Wb/ 1��3��/ ,
����E���� ��k��3+���� $� ?/ , o�|��G? ( "����� ����:H

 ,L��%�0�r��H3Gm� t��}/ 
��� 56�7 <	3h�% X�% 



�� ������	
��� �	� 
���� ,26 �
��� ,�2� ������ ,�2014��1435� � 

– 387 – 

 >? ������ 12��3�� L�h@�% ( �63Q�� L�.�:3� ©G�K�
 ���2J2��3�� L�h��@��� ���E�g ( 12����3�� 4�	��' 56��7

�,�G/��:�� 2010��, ���?/  ¬5�E  ( 4���:% 4����S $�* 
­ �Hn3��� �.�:�� ��
Qb/ L��%�0� ��
Qb 
e�® 
HE ,�

 �2�@s; Dj�8�� 5�H�� X% L�*2G6]��/ L�*2�.h�� a
HQ
 � �
��Q/ ,���2%	\�� L����%�0� 1��Z�%5¯� )��Q 

 �2�@s; 
e�® 
�HE L�*2�h�3�� 
�HQ ( ��%b ,L��%�'
 uh; -k� � �
Q/ ,�\�J�� ( �I��� L��%�0� 1Z�%

4)Q ��%�' 5¯� ©3V r/
0� �eZ�/ ,�1 � ��2�� ��
Qb
:��/ �2h�����A
3�� >/K� �����2�%�0� ������V��� ( �����.�

������ ���2G�AK� L����%�0� ( ���2���� L���@�A
��/ 

2010�2011� �,�����gS/ q����E 2015��[ BC��  X��%/ 

 ( ��%�|��� 4�	�0� �@�A
� 5	]V�.�� <
k; L�H�:*��
�2�J��� <��'b 
HE ;�2J2��3�� U'��G �1998� � ��@�A�

%�|��� 4�	�0� 4A��? 12 ��8% P�Q =���3�� >? DE
  ��
,�e.2����@b/ /12����3�� L�h��@�% ( ���eH2.:;  ( �������

 L��2�\�� o�
�JQ o�A� P�Q =	�+	�� ��e2E 1;/ ,5�AK�
 �.�:��/ ��h+K� o�@°A/���%��
 r	�V ��2� K� 56�Q 

��%�|�� 4�	0� 4A��? 92.:;, >? ��@�A
�� D��I	; 
+/ 
 ���7A <	3h��% 5b���.�:�� ���± 62��E �̀���8;�% 5���g 

L�T��2e�3��,  �̀N��8^*%/ �2��@�A
�� ¢��:^�� �.h��*��

UJ���gK� A��\��/, 6g ,�2�Y�
�� L62��3��/ �JZGK�/ 

 5b��%�0� £��.% 92.:3
 �̀2��E �	H; ?A��4 ��%�|�� 4�	0� 

H3g�8p	J�� TE�	�� 1� �2.�;/�.�:�� L�'�23V� [ 

 
3' �#1%4  ���5��' ��-6� ��� �7�8� �� )9#
����� 	
��� ��' :�6���
2��� %�;
�� ������� 	
��

�  2010<2011;4 

��=�� �>�>�
>?>�� @6� ��� �7�A B
C)9 :�6���
2��� ���D 	
��� �� � ���D 
����� 

1 �2G�AK� ��%�0� 1469 37000 4407 

2 $	%&�� ��%�' 919 30003 5339 

3 �;�% ��%�' 499 16457 1800 

4 �2'	�	*\3��/ �	���� ��%�' 814 21714 1168 

5 �2� K� 56Q ��%�' 239 5220 112 

6 �28��m2E ��%�' 228 5250 53 

7 �I��� o�²l� ��%�' 206 6729 92 

8 �2G�AK� �G	3�T�� ��%�' 310 8348 30 

9 �2'	�	*\3�� �2J@ 4&%K� ��%�' 79 2142 108 

10 �2H2.:3�� �	���� ��%�' 308 7950 51 

11 o��.�� ��%�' 307 5854 121 

12 D2.�� r� ��%�' 615 12873 913 

13  ��%�'?�2� K� 

A 93 3143 5 



L62���� -.H% �Q/ ,L62���� -.H% 
Jf: ' 567 u+�	� �2�2�� �@�A�2G�AK� L��%�0� ( 12��3�� 4�	� 

– 388 – 

 �E
F3' � #1%4 

��=�� �>�>�
>?>�� @6� ��� �7�A B
C)9 :�6���
2��� ���D 	
��� �� � ���D 
����� 

14 ³�' ��%�' 166 5231 198 

15 o�+AT�� ��%�' �I��� 253 6501 37 

16 �2J®��� ��%�0� 556 22947 729 

17 �2H2.:3�� o�H�.�� ��%�' 404 8652 735 

18 �2
���� 56Q ��%�' 93 513 980 

19 rmc X
 �h�� ��%�' 239 8651 54 

20 ¢@/K� x)�� ��%�' 146 1959 766 

21 �2*H3�� �2�28:�� ��%�' 195 5446 49 

22 �2G�AK� �2G��K� ��%�0� 189 2245 307 

23 �A�
' ��%�' 116 2999 306 

24 �2����� �2%m@l� �	���� ��%�' 227 6164 2291 

 
��+/ 	��b ~�2000� ���@�A

 DE
�  =���; 

��
H; <
% ��
^3@� �2�Q�E ��ZG 4A��? 4�	0� ��%�|�� 

( ��	:; o��b L��%�0� �2G�AK�, >?/ �E��% x/�8��  (
��
H; <
% �2�Q�E ��
^3@� ��ZG 4A��? 4�	0� ��%�|�� 

( :;��	 o��b L��%�0� &�R3� <T�; ���%�0� ��.;���/ 

�2J���gK�[ 92Hn3�/ t�}  DH.c�G�.3@� D�G	\; �% X
�35� 4�HE PQ �*2Q �G	\% X% �282�  ̀	NQ� o�NQb X% 

���2  ��A
�3�� 5	��J�� X�_ ( ���%�0� ��2G�AK� [
 L�epb/qj�3*�� �	'/ x/�E L�} ���� �2j�kV? �
 

o�NQb ��A
3�� ��2  ( ;��
H <
% ��2�Q�E ��
^3�@� 

���ZG 4A��? 4�	�0� ��%�|��� ( ��	�:; o��b  L���%�0�
�2G�AK� �HE/ � &R3���%�0/ ,�
Q �	�'/ x/��E L�} 

���� �2j�kV? �
 o�NQb ��2  ��A
3�� ( ��
H; <
% 

�2�Q�E ��
^3@� ��ZG 4A��? 4�	�0� ��%�|��� ( ��	�:; 

o��b L��%�0� �2G�AK� �HE/ �.;���[  

��+/ ��	�ª2J@/  �(Lewis & Smith, 1994 
o��'�
 �@�A� DE
  >? =��; &���% 4�	�0�  ��%�|���

( 12��3�� ����� ( ���/ ��h\; �%K� D�QS/ ,��2\�
 ��G	\�� �*2��� PQ �@�A
�� 4��bX�% �86� ��
�% 4��j�� 

�2�jA/ 1h�+ ( L���%�' ����	��[ 
�+/ D��I	; 

�@�A
�� >? 5b $�*  �k̀HG ( 92.:; &���% 4A��? 4�	0� 

��%�|�� ( L�h@�% 12��3�� ������ -�]J3; ( M��7 

L�2�JQ ��
�3��/ �.+���� 92+
3��/[ D�I	;/ �N�b >? 

5b a��
% �j�/
�� 5/A
H� 5b L��%�0� 9.:; &����% 

4�	0� ��%�|�� -\
 ,�z�.�:3% 6*2
 <�� o�@°A ��h+K� 

�\Q t�}[ 



�� ������	
��� �	� 
���� ,26 �
��� ,�2� ������ ,�2014��1435� � 

– 389 – 

/ BA��E	
b ��+�2004� � ��@�A� 5�	�*�
 ��@�A


�
�H�� ���%�' ( 12���3�� 4�	�' 567 u+�	� �2�2��, 

/ ��E��% >? 4&�.\�� ��'��� S���
? >? ��@�A
�� DE
 
 
�IA/ ,���%�0� ( 12���3�� 4�	' 567 12 �8% 92.:;
 ����%�' ( 12����3�� ����ZG ( M�N����/ 4	��H�� F��G�	'

 ,4�	�0� 56�7 -Y
�% A	�Z*% X% �
H��/ �
^3�@�
�.�� u�� ( ���
�H�� ~	��@b/ �G�.3�@�� ~	��@b ª�V

�@�A
�� BC  L�G�2
 [ 
+/1; �h�i >? 4A63@�� 12hH; 
 ̀�&R3% �e*% -g U:R� �2@�@b A/�f ̀�2@�@b  L�&R3% X% 

 �@�A
�� BC � 56�7 ���ZG/ ,��2���� 4A��l� L��@A�_
 4�	��' 56��7/ ,LmY
���� 4�	��' 56��7/ ,4�	��0�

 4�	' 567/ ,L�2�J���L�'�^�� [� qj��3G L��epb/
���%�0� ( 4�	�0� 56�7 ��ZG 5b �@�A
�� ��% 5/� r�S

u+	3�� <	3h��[ 
���+/ T�2JR��� 2004� �o��'��
 ��@�A� r	�V 

�2G�\%? 92.:; &���% 4A��? 4�	0� ( ��%�|�� L�h@�% 

12��3�� ����� ���	�h�� X% �e'/ �ZG a��
% �j�/
��� 

o�@°A/ ��h+K� ( 3�� 4A�S/12�� ����� [ 
�+/DE
�  

�@�A
�� =��; <
% �2G�\%? 92.:; &���% 4A��?  4�	0�
��%�|�� ( L�h@�% 12��3�� ������ ���	�h���, -� / 


'	; x/��E ( ��2G�\%? 9�2.:; &����% 4�	�0� 4A��? 

��%�|�� ( BC�  L�h�@��� X�% ��e'/ ��ZG o��@°A 

��h+K� a��
%/ �j�/
�� <T�; ©Jh��� >? U82p	���, 

- ���/ UJ����, L�����/ ���A��l� [/���+ ª�V�.�� 

��
Q�
 �G�.3@� X% DG	\;��.@  L���  �e��S	; 1;PQ 

�*2Q �G	\% X%� 23 ���
% 4��j��/ �25� �2�jA 1h�+, 
ªV�.�� -I	;/ >? qj�3*�� �2;¯�: 5? F2;�; L���� 

��2G�\%? 9�2.:; &����% 4A��? 4�	�0� ��%�|���  Fh�V
L�
��3@� ���Eb ��*2�� PQ 4��b �@�A
�� ��.;�% ��2�S�*; 

6g ��: r�� 9E��% ,�2J2��3�� L�h@��� r�� ,4��2H�� 

r�� ,¢2:^3�� r�� 12��3�� ,1��3���/ r��� ,1�	�H3�� 

r�� ��).�� �A�	�� ,�2����/ r�� ��CR3�� ��'����. �Gb/ 

� 
'	; x/�E L�} ���� �2j�kV? PQ L���� u2� 

�@�A
�� �/�2�\� <T�; &R3� ©Jh�� U82p	�� �
Q r�� 

1�	H3�� ���k� �2jA 1h�H��, 5b/ $��*  ��+̀/�E L�} 

���� �2j�kV? �
 ¢@	3% L���
H; a/} �
Q L�	*@ 

4��� X% �7−15�X%  �e' ¢�@	3%/ L���
�H; a/} 

�
Q L�	*@ 4��� (15) �*@ �]gsE ���k� &YK� X% 

�e' <�Yb.  
�G/mQ <�'b/ �2004�� <
�% 5�	�*�
 ��@�A� 

 ��2
���� ���%�0� ( ��%�|��� 4�	�0� 4A��? £��.% 92.:;
 ,�:h��E ( �2\��%K�/ >? ��@�A
�� DE
�  =���3��

PQ : ��%�0� ( ��%�|�� 4�	0� 4A��? £��.% 92.:; <
%
 ���e3�2  o�N��Qb ���ZG ���e'/ X��% ���2\��%K� ���2
����

 �*2Q ���Eb $�A�? L��	3h% �GA�H%/ ,�2h�A
3�� �@�A
��
 ����%�0� ( ��%�|���� 4�	��0� 4A��? £����.% 9��2.:; <
���



L62���� -.H% �Q/ ,L62���� -.H% 
Jf: ' 567 u+�	� �2�2�� �@�A�2G�AK� L��%�0� ( 12��3�� 4�	� 

– 390 – 

���2;¯� ��H3h���� L�&��R3J�� ���HE/ ���2\��%K� ���2
���� :
 ��A
�3�� ( 4���� L�	*�@ ,U�J���� -� ��� ,�*0�
 �A
�� U�3�� �2�\��/ ,�e2E ��§ U3�� ��%�0� ,U�%�0�

�J���/ ,�e2E [ �@�A
�� qj�3G L�epb/b 4A��? L���� 5
� 12���3�� L�h�@�% ( ��eH2.:; F'�	�� ��%�|�� 4�	0

 ��2�J��� ���
�3%/ 4�	�0� L�.�:3% ��2e3
 �n*; �����
 ���%
Y/ ��)��.�� a	��H�� ��	��:;/ ���2J��3�� ���2J2��3��

uJ3��� [ 
<�'b/ U*Q��:��� 2005�� ��@�A� DE
�  >? 

=���; ��'A� 9�2.:; &����% 4�	�0� 4A��? ��%�|��� 

L�h@�J
 12��3�� ����� "��� ( �*:�@ 56�Q X�% 

�e'/ �ZG �2J���gK�/ ��A��l� ( BC  L�h�@��� [
/DG	\; �*2Q ��@�A
�� X�% (115) UJ����gb aA��?/, 

5	�\|� 1 / �% �3.h�G �20% �X�% u�J3� ��@�A
��[ 
92Hn3�/ =�
 b �@�A
�� ��+ ªV�.�� �G�.3�@� ��	�:3
 

D�J3®� P�Q (60) 4��HE[ /D��I	; ��@�A
�� >? 5b 
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2 4.20 4.06 4.60 4.22 4.86 4.32 4.00 4.32  
3 2.72 4.18 3.44 2.80 2.40 2.70 2.19 2.91 
4 2.60 2.57 2.90 1.97 1.77 1.67 1.43 2.13 
5 4.33 2.08 4.80 4.50 3.95 3.92 3.78 3.90 
6 4.51 4.38 4.99 4.51 4.18  3.78 3.68 4.29 
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 L��%�0��% �J2+ DR�
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¢@	3���A¯ ��h��  r����� �C�  r	�V �@�A
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�3.09 [� 
�+ L���%�0�
 4�	�0� 56�7 ��ZG M�7 5?
�e*% -%�	Q >? <T�� : 4�	�' 56�7 4��j�� �2�Q�E �
Q

 �63Q� �
Q/ ,4&YK� �G/¯� ( DW
n3@� U3��/ 12��3��
 -�Y�� 12���3�� 4�	�' <	3h�% 1�	�H3� �n7�/ &���%

H2+�/ �n7�/ �2�� 
�
� �
Q/ ,��%�0� �:|GK� &h� �
 M�I/ �63�Q� �
�Q/ ,L��%�0�
 �8�3^�� L�@A6��/

A�/�K� �
��¼ ���7�// -��%�g U��82p/,L���.'�	��/ , 

 
��HQ �
��Q/ ,LmY�
��; 5/� �	��7	
 L�2�/�h����/
 UJ�����gK� A����\�� o��b ��	��:3� �k��k^3% L�A/�
 ��GA�H�� ��2�� 4�	' �
;/ ,L��%�0�
 aA��l� A��\��/

	3�� �%
H3�� �
M�2p [ $��*  5��E ,��Y� F�G�' X�%
 ,L���%�0�
 4�	�0� 56�7 ��ZG ( 4�
�3% 4	+ FG�	'

��@�A
�� �*2Q o�A¯ �HE/ FG�	0� BC  1 b/ : 
��
n3��
 ���%�0� Mj��p/ -R|�� ��
	�:�� Lm �J�� �7�	��

� M�I	�� ��2�JQ X�% 1�e% FG�' �E	; PQ r
� �C /
U82p	���*3h; M2p	3�� ( 4�
f O/  4�Q��%/ , >? 


 �E�����4���/ 4o�8\�� �~	�:�� "�k3Y�� r�� ( [
 A�.3Y� qj�3G >? �Z*��
/�L � r/
0� (�7 � 5b ºVm�

 A�.3Y� �J2+�L � DR�
�-0.679�,��J2+ X�% -+b U /  
�L � ����� �'A� 
*Q�14 � ���� <	3h%/�P≤ 0.05 [� 

 

3' 
�# 7%4 	
5���+� ��E
-n� 	
E
?��e�� 3�0 ������� ���� ��� ;
t4 

���

�  �=�1�� ��� 

��
���b
E q���� 3r ��!s
8� 
�����T2��� X��Q�� c-n� �Fk� B
����� 
l���+�m
-n�  

18 3.17 3.45 3.80 2.98 2.88 2.97 2.79 3.14 
19 2.60 2.87 3.10 2.50 2.21 2.37 2.15 2.54 
20 2.91 3.35 3.62 2.83 2.41 2.50 2.29 2.84 
21 4.35 4.58 4.68 4.18 4.05 4.15 3.95 4.27 
22 2.98 3.33 3.68 2.88 2.48 2.69 2.49 2.93 
23 3.33 3.68 3.94 3.35 2.93 3.15 2.85 3.31 
24 2.68 3.70 3.35 2.62 2.48 2.61 2.38 2.83 
25 2.18 2.40 2.89 2.64 1.95 2.12 1.87 2.29 
26 4.40 4.78  4.88 4.38 4.02 4.38 3.79 4.37 
27 2.38 2.70 2.92 2.24 2.08 2.21 1.96 2.35 
28 2.29 2.65 2.64 2.13 2.00 2.19 1.79 2.24 
29 4.65 4.53 4.78 4.13 4.02 4.16 1.95 4.03 
30 2.53 2.85 3.20 2.55 2.21 2.37 3.89 2.8 
31 3.15 3.35 3.77 3.05 2.83 3.11 2.15 3.05 
32 3.36 3.78 4.04 3.28 3.06 3.23 2.79 3.36 

�\�� 3.13 3.46 3.68 3.04 2.77 2.94 2.60 3.09  
�J2+ t -0.679 ����� �'A� 14 ���
�� <	3h% 0.54 



�� ������	
��� �	� 
���� ,26 �
��� ,�2� ������ ,�2014��1435� � 

– 399 – 


�E�� :�>[�
[�� ���=1�
E �����+� ^L
�T��:  T�g�; �
K� L��%�0�2G�A� �zmY
�% 4�	�' 56�7 9�2H� PQ 

�8�3^�� 4 

 ( ��@�A
�� �*2Q L�
�'? �eZ; r/
�0� �8 � 5b
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3h�/ ,�2E�g &v r�T; rm�Y  ��J2+ 

¢@	3�� ����� ��h�� aC�� ¶�
 �3.48 [� �:|GK� 1 b/
 4�	' 567 A	f XJ7 � &cs; X\J� U3�� L�@A6��/

��@�A
�� ��*2Q o�A¯ �HE/ LmY
�� : �}6�G ��
^3�@�
 ��2H� �I�Y�o��K, ��%Sm�� ������ L�%T�3h�� &E	;/ 

 �2E�\�� ~	@��� 4Te'b &E	;/ ,�2J2��3�� �2�J��� &h�
 ���2J���� L����3^�� &E	��;/ ,����A��l� L�%�
^3��@�
 <
� (�\�� ���l�/ ,L�'�23V��
 U8; U3�� �2
	@���/

�� (�\�� 1���/ ,~	@��� ��
^3@�
 UJ���gK� A��\
�.�:�� ��
Qs
 �GA�H% �@A
�� X%, X�% ��Q	J� $�* / 

 A	n�� �C  ( M�N��/ A	kH�� -%�	Q� 4�	�' 56�7
LmY
���-%�	��� BC  1 b/ , : 

 ( ���.�:�� ���2E�g �;	��2.Jg 4T��e'b &E	��; �
��Q
 �\.��® 4A
��+ �
��Q/ ,~	��@��� L����3{D��G�Gl� 

0�
 4A
�+ �
�Q/ ,��2�Q�8
 �z�%
�Y 1�
�H; PQ L��%�
 ����.�:�� L����'�23V� ����2.�; P���Q �����%�0� L����.3\%
 62�E M�2p	3�� ( 4o��8\�� �
Q/ ,�2�Q�8
 �2J���gK�/

�2h�A
3�� ��2�� o�NQb &R
 9��3�; }? ? S��e0� 1��V 5
 �C / ,L��%���� �2��8�� L�'�23V�� X% PQb aA��l�

.�@ FG�	' ( �\�*� ��%SK� Ä2�@�; ��e�b 4�
�3% �2
 �2.��@ A��W� ( F.h�3; � A/

 BC / ,L��%�0�
 �2����

U�%��0� 12��3�� 4�	' PQ [ A��.3Y� qj��3G >? �Z*���
/
�L � ��J2+ 5b º�Vm��L � D�R�
 �
	h�n���2.379 �

 U /b ��J2+ X% �g�L � ������ ��'A� 
�*Q ��2�/
0�
�20 � ���� <	3h%/�P≤0.05[� 

 

' 
�3# 8%4 	
5���+� ��E
-n� 	
E
?��e�

� � ������� 	eu � ���� 3�0 	
��4 

���

�  �=�1�� ��� 

��
���b
E q���� 3r  ��!s
8�  
�����T2��� X��Q�� c-n� �Fk� B
����� 
l���+�m
-n�  

33 3.76 3.86 4.26 3.97 3.71 3.73 3.56 3.83 
34 4.36 4.48 4.78 4.53 4.24 4.38 4.18 4.42 
35 4.02 4.21 4.42 4.27 3.95 3.96 3.88 4.10 
36 3.34 3.56 4.26 4.07 3.78 3.70 3.68 3.77 
37 3.38 3.44 3.71 2.91 2.52 2.65 2.51 3.01 
38 3.15 3.66 3.57 3.38 3.10 3.15 2.87 3.26 
39 3.46 3.46 3.83 2.95 2.83 2.92 3.74 3.31 
40 4.06 4.88 4.15 4.56 4.27 4.41 2.27 4.08 
41 4.78 4.85 4.94 4.75 4.66 4.55 4.66 4.74 
42 4.16 4.48 4.71 4.21 4.06 4.13 3.94 4.24 
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 �E
F3' 
�# 8%4 

���

�  �=�1�� ��� 

��
���b
E q���� 3r  ��!s
8�  
�����T2��� X��Q�� c-n� �Fk� B
����� 
l���+�m
-n�  

43 2.39 3.34 3.69 2.87 2.46 2.67 2.48 2.84 
44 3.72 3.63 3.92 3.36 2.95 3.17 2.88 3.37 
45 4.16 4.72 4.64 4.65 4.46 4.62 4.41 4.52 
46 3.37 3.55 3.76 3.65 3.23 3.11 3.10 3.39 
47 2.48 2.76 2.86 2.36 2.12 2.26 2.16 2.42 
48 2.10 2.71 2.90 2.27 2.06 2.26 2.25 2.36 
49 2.27 2.69 2.68 2.18 2.10 2.16 2.32 2.34 
50 3.58 3.72 3.86 3.45 3.23 3.15 2.64 3.37 
51 4.25 4.39 4.78 4.34 3.88 4.08 3.84 4.22 
52 2.88 3.18 3.28 3.36 2.86 3.21 2.91 3.09 
53 1.88 2.35 2.48 2.34 2.08 3.26 2.47 2.40 

�\�� 3.40 3.71 3.88 3.54 3.26 3.40 3.17 3.48 

�J2+ t 2.379  ����� �'A� 20 ���
�� <	3h% 0.029  
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� 1�	H; �e*%UJ���gK� o��K, �gA�|�� ������ <	3h��/ 

 �63Q�/ ,�kk^3�� L�/
*��/ L������ ( �2J���gK�
 ,
�V�	�� x�h��� F�|�� 4
�V	�� L�G�n3%�� ~	�@b

���2J���� ¥	��n.�� o����'? P��Q �2J�����gK� T��28�/ [
 A�.3Y� �J2+ X% ºVm�/�L � DR�
 �½b�-1.487  � U /

 ��J2+ X�% -+b�L ���2�/
0� ����V ��'A� 
�*Q �28 �
 �2j�kV? ���� <	3h%/�P≤ 0.05[�  
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-�J��� x�	�@b >? �6N�G��/ ��^3�� -.+ L�h@���, 

 r	�V -�J��� x�	�@b/ L�h@��� o�A� �m:3@� �
Q/
,���%�0� U�y�Y 4�	' <	3h%  L��+mQ o��*
 �
�Q/

�y��� u% �Jj�� L��k;�/ Lm�
��3�� o��'? �
Q/ ,
 ��2��E L�@�A� o	7 ( �2@�A
�� L�+�h�� PQ �%Sm��
 ��2�'�% L�GA�H% o��'? �
Q/ ,�y��� 4�	' <	3h�
 ���2J2��; L�h��@�% L���'�{ u��% ����%�0� L���'�^�

��2E�g ��2.�A
; q%���
 12Jk; �
Q/ ,4
j�A  �E�N�3@�
 X�% L�h�@��� X�% �kk^3��b X�% 4��83�@�� -�'

��Y-J��� x�	@b >? �/��� 
*Q �.�:�� �
± 6
 1z [  

 
3' 
�# 9%4 	
5���+� ��E
-n� 	
E
?��e����

� � ������� 	
��!) ���� 3�0 4  

���

�  �=�1�� ��� 

��
���b
E q���� 3r ��!s
8�  
�����T2��� X��Q�� c-n� �Fk� B
����� 
l���+�m
-n�  

54 3.33 3.42 3.8 2.95 3.00 3.51 2.96 3.28 
55 4.00 4.02  4.37 4.13 3.49 3.76 4.00 3.96 
56 4.02 4.16 4.48 4.24 3.93 3.96 3.85 4.09 
57 2.35 2.63 2.65 2.36 2.10 2.16 1.74 2.28 
58 4.38 4.56 4.65 4.37 4.03 4.36 3.77 4.30 
59 2.46 2.52 2.53 2.27 2.02 2.24 1.93 2.28 
60 3.35 3.32 3.67 2.86 2.44 2.65 2.56 2.97 
61 2.45 2.64 2.74 2.35 2.26 2.37 2.34 2.45 
62 3.48 3.69 2.96 2.87 2.98 3.21 2.97 3.16 
63 2.17 2.12 2.63 2.67 1.93 2.35 2.17 2.29 
64 2.80 2.53 2.62 2.50 2.30 2.42 2.31 2.49 
65 2.55 2.54 2.66 2.27 2.15 2.14 2.27 2.36 
66 2.32 2.51 2.63 2.25 2.26 2.31 2.22 2.35 
67 4.01 4.24 4.12 3.44 3.13 4.00 4.21 3.87 
68 3.84 4.78 3.96 3.67 3.72 3.63 3.82 3.91 
69 2.51 2.62 2.72 2.23 2.32 2.31 2.47 2.45 
70 2.13 2.27 2. 34 2.11 2.12 2.23 1.89 2.08 
71 4.22 4.34 4.43 4.26 4.05 4.06 3.80 4.16 
72 3.87 3.88 2.76 2.78 2.85 2.56 2.68 3.05 
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 �E
F3' 
�# 9%4 

���

�  �=�1�� ��� 

��
���b
E q���� 3r ��!s
8�  
�����T2��� X��Q�� c-n� �Fk� B
����� 
l���+�m
-n�  

73 2.62 2.53 2.63 2.45 2.44 2.36 2.34 2.48 
74 2.25 2.39 2.42 2.22 2.21 2.12 2.11 2.24 
75 3.65 3.60 3.54 3.24 2.65 3.34 3.50 3.36 
76 2.75 2.82 2.72 2.78 2.67 2.58 2.68 2.71 
77 2.68 2.65 2.50 2.50 2.50 2.54 2.52 2.55 
78 2.88 2.84 2.77 2.84 2.88 2.48 2.86 2.79 
79 3.82 3.86 2.75 2.58 2.65 2.32 2.75 2.96 
80 2.21 2.13 2.24 2.53 1.64 1.95 1.75 2.06 
81 2.35 2.18 2.26 1.98 2.14 1.99 1.79 2.09 
82 2.43 2.52 2.40 2.61 2.84 1.98 2.18 2.42 

 �\�� 3.03 3.11 2.78 2.83 2.68 2.75 2.70 2.88 

�J2+ t -1.487 ����� �'A� 28 ���
�� <	3h% 0.148  
 

 A�.3Y� qj�3G X% ºVm�/�L � r/
�0� (�10 �
J2+ 5b ��L �DR�
 �
	hn�� �-1.986�, X�% -+b U / 

 �J2+�L � ����V ��'A� 
�*Q �2�/
0��11 � <	3h�%/
����� P≤0.05[� 

 
3' 
�# 10% 4	
5���+� ��E
-n� 	
E
?��e�v��

� ������� 	
�=w ���� 3�0 4 

���

� 
 �=�1�� ��� 

q���� 3r ��!s
8�  
�����T2��� X��Q�� c-n� �Fk� B
����� 
l���+�m
-n�  

83 2.73 3.82 3.84 2.73 2.54 2.76 2.34 2.96 
84 2.72 2.83 2.76 2.54 2.44 2.58 2.56 2.63 
85 2.61 2.82 2.78 2.65 2.62 2.66 2.65 2.68 
86 3.62 3.76 3.71 3.64 3.15 2.87 3.46 3.45 
87 2.67 2.85 2.84 2.68 2.64 2.68 2. 45 2.72 
88 2.62 2.76 2.73 2.62 2.62 2.68 2.56 2.65 
89 2.76 2.84 2.82 2.76 2.73 2.76 2.33 2.71 
90 2.55 2.64 2.74 2.57 2.54 2.68 2.53 2.60 
91 2.84 2.76 2.95 2.85 2.65 2.77 2.54 2.76 
92 3.26 3.47 3.36 3.26 3.16 3.45 3.15 3.30 
93 2.72 3.35 2.87 2.74 2.75 2.75 2.45 2.80 
94 2.960 2.94 3.10 2.95 2.54 2.36 2.28  2.73 

�\�� 2.83 3.07 3.04 2.83 2.69 2.75 2.54 2.83 

�J2+ t -1.986 ����� �'A� 11 ���
�� <	3h% 0.074  
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rmY X%:  
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�+m��� a/} �@/°��� A	Z*%,�.�:�� A	Z*% X%/ [ 
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 �j�  X% �¼  -\� �%Sm�� �
�+��� ��	Gb �
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��%����[ 
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rmY X% L��%�0�:  

1 −  56�7 4�j�
�� ��7�/ U82p/ MI/ u7/
U�%�0� 12��3�� 4�	'[ 

2 −  ( U82p	���� M��I	�� aA/
���� ª�
��n3��
��	:3�� L�2�JQ/ L�
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