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Degree of Use of Google Tools and Apps by Mathematics Teachers and the most 

important Factors Affecting the Implementation in Educational Process in Riyadh  
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Abstract:  The purpose of this study was to investigate the degree to which mathematics teachers ware using google tools and apps in 

the teaching process and the most important factors that prevent adopting of these applications. A descriptive survey was distributed to a 

sample of 172 Mathematics Teachers in high schools. Results showed a moderate degree and average of utilization google tools and apps in 

their mathematics courses. The results also indicated that there was significant statistical difference in the mathematics’ teacher’s usage of 

google tools and apps in education attributed to the years of experience in favor of less experience, and attributed to the training programs in 

favor of more training programs, also attributed to the place of the work in favor of Privet schools. Even though this study found that, there 

were a number of obstacles, which prevent them from using and adopting google tools and apps in the teaching process. 

Keywords: Interactive, e-design, Collaborative course, Adoption, Obstacles. 
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 6 c5�95 i��C� ��� AB5 L%}0G�� e9 p+���� ?9�(

��5 3%l bG�� O���f e9 v'A�� . L��� 1K � & N5� �G
 � (8�� �8� d5 ��8 �� 3lV��(Hunt, Smith, & 

Chen, 2010)[  



�� ������	
�� ���� ���� ,29 ���� ,�1� ������ ,�2017��1438 !� 

– 139 – 

 . �&FGh �� � %�9�VG�� ?�@%4AG�� ?��B 15
31�1 ?�@%4AB �B5 ,69�0B5 w�	
�� N�%�� Google 

Apps  5KG Suite ;?�  @%4AG�� ��  ! �  &@& .  S  !5
c5��G�� ^&�P  ��5 X�  ���5 ?�5�C� *  & �  9�+� �  %

 3 -�- �I� *& �&@�� �%I8�;G��5Google �� V0B5 ,
 �  z%4�� �  � S  G�� ?�x  %+��5 ?Eh  �� *  &   ����	
 ,��FG(Z� ��U(5 ,� gc�� �%+��� �T�G& SU7 ,�%+%��G��
 p	 *&�� ��bh�� 3]��G�� �7�B5 ,�%	���� ����� L9B5
 � �5 kVl G& wK *& �U%�> X�]��� *<+�5 ,�8���

 �-��� N5� �7� D)�	 ,�]�d ^&��	 5K �%7�D> ����Q
 O�+Gh�� �c�%l��5 S0V�� L9���Google, 2016� [ N�I5

 �	�GIK . X5C� �!8�UW�2006� �Borja, 2006�,  S !5
 �  ��bG�� �FG  (�5 �%	�bh  �� �4  (��� a  4u *  & X5K
 * <+� S G��5 ,L ���� �5/ & ?�bV] i�;c) ��4��

  UA	85 ,�  ���� ?�bV  ] e  9 �!/  c �<4  � e  9 �
 6c
c)�(Koval, 2009)[ 

 ?� @%4AG� p&FGh �� � 9 NK  �c �L J *&5
31�1 Google Apps  ��f n> ;��A& ����f� . ����� X�T

 *& ����8 ��9 . �FGh& p�'& �2010 � *& �oIK =>
40 �� 9 � ��P7 �U � . �FGh& N�%�& �2015�  @7 ,

 �1��	 g'!�& �+c X�& a@T41 %X'd ,¡� �� ����� 
 => ?� @%4AG�� �� � p&FGh �� �9 3l� NK �1�G�5

110 ��9 X��b	 �FGh& N�%�& �2020 [� � +0�� �� !5

�U0& ,v�4(C �@%@Y *<+� %I�G��	 R4@Gh��: 
 L �T O�� �f5 ,�%+%��G�� 31�1 ?�@%4AB O��- 
 Ox U-C� �U+9 �5 ,�%+%��G�� �UG%�K5 ,`UGh�� �zV��

�%I��� [5 p&FGh �� � z7 NK => ?� c�%4�� O 9�1 �;B
 � z%! i�� 9K5 ?E ����5 N�+���� L! 31�1 ?�@%4AG�
 S  +%��G�� ��  A@�� . N��&�  ��� N�  VW���5 s�8  G��

�.(Google, 2015  
 *h T5 ,: ��5 ,w�� I � (�8� ? IK 15

�2013 � g�JbGh& g��<7 �B �%	�bh�� �4(��� �%95K NK
C� ���AB => `� � 41��& L }c �� ¢>5 ,S+���IC� i��

 ,?�8� U��5 `8� ��� �7�I L��G+�� k%GB �c�&5 �T�GV&
 L��G  ��5 S  +���� _  b4�� ��  UV& �  %+0B . L!�h  B5
 � +G� � bc X� bG�� a @£ E 	 � 7���� /c5 ,�+Gh��

�7���� [ ��FG(�	 ����lG1� ?�8�75 a%@Y . LUhB EI
   4I ¤%   V�5 ,O   �~� �   %-���0<G�� :%��   <G�� �

 L% %@G�� ����	 �U%7 ���A�� ��;� �z%	 ��K EI ,�%m�;c)�
�G%7�V�5[ 

 s+% - � (�8� �;B5(James, 2013) =>  � %�K
 ?�8� U& ��� AB . � V�GF�� 3 -�- ?�@%4AB ��FG(�
 615 i'&x�� p	 N5��G��5 3]��G��5 ,�%+%��G�� p+����

Gb�� ��Gc>5 ,?�PQ� X��4G� ;�-��� ��� +�� S+1��� ��
�  %+����[ 3  %I 3  ]�B   15 �Cahill, 2011 � �  (�8� .

 . 31�1 ?�@%4AB ��FG(�	 s�8G�� m��7 X�T �!��-K



v�@��� +, *	 y�49: 31�1 ?�@%4AB5 ?�5�C ?�%D����� ?E��& ��FG(� �-8�[[[ 

– 140 – 

L%��G�� Google Apps  ?�8� U& N�4h G<� � 4�A�� NK =>
 N�  +��G�5 ,N��  1C� �  & N5�  �G�� − �  %0@G�� ��FG  (�	 

 �  T�G�� ?�5�C�5 −5 ,�  %�9�VG�� 3  ]��G�� ?�8�  U& K N
L%��B  v'A��  ?�8�U&  N5��G��  3]��G��5  P9  ?� @%4AB 

 LU�4@Gh � �� bG�� . v' A�� 9� ( � +%��G�� 31�1
 i' &f � & *&�x G& � ¥ 3<;	 S9E~� 3+���5 ,S0U��

N� +���� q�� I5 ,�(8�� [ p +���� ��FG (� NK E I
 � %�+��� 'Uh &5 �%V& N�I �%c5��G�� �%�9�VG�� ?�5�¦�

+%��G��X��7 3<;	 �@%4AB LB �&09 �%[ 
 3 �5�IK � � �� 1 w�5� ! . 6 ��-K �(�8� .5

Agcaoili, 2012) � phY . 31�1 ?�@%4AB 85� �7���
 �  %	
�� O8�f5 �8�  & . �  %c5��G�� �%  (�8�� �  z%4��

 q�n N5� X�Y SG�� am����� L!K5 ,L%��G��5− ?�UWK 
 ��4& 85� �� 31�1 ?�@%4AB NK ^m�G0�� phY . X��75

 x �x�B . LU (K phbG�� NK5 ,�%c5��G�� �%+%��G�� �z%4��
 N�%�� . p�&���� �� ���	
�� ?�(8E�� ¤�	 �%�B5

w�	
�� [ a m����� ¤ �	 j� 0! NK ^m� G0�� ?�UWK EI
 N� %�� . 3 1�1 ?� @%4AB ��FG (� a %�B SG�� �%0V��

w�	
�� [��> i�;c> LB q�n e9 ���G��5 ?�8�<G	'� O8
 *& ���� . q�n 9�( 15 ,��5�� ��Gh& e9 �%0V��

�%0@G�� ?�8�<G	Z�[ 
 �@%cE ( � (�8� 67!5�Samaniego, 2010 �

 3  1�1 ?�  @%4AG� v'  A�� �FG  (� �  %V%I �  7��& =>

 S  9EG-Z� L��G  �� �  c��- e  9 §�  V�� . �  !85�5
� p	 X��V�� 8����5 N5��G�� X'd *& .�@o��5 v' A�

� �%�� N� ( . ���c�o�� �8��� . ?�%D����� 8�@& . [
 ?� @%4AB ��&FG(� v'A�� NK => �(�8�� 6�]�B5
 8� @& . ?'<; �� 3T5 �7���� X��4G� �%+%��G�� 31�1
 O���f e9 v'A�� �%�;B . 6��( ��K5 ,?�%D�����
 8�@�� 	 ¨� 4B8Z�5 ,P ~� �58� . S +���� LU�%lY

�8�d�(8�� [  w5n O9�h& . ��(K 85� �� N�I EI
 *& L��G�� . ?�	��] L�� *&5 �]�Q� ?�-�%GTZ�

�4�A��[ 
 �8�! -5 15Harris, 2011) � NK �G (�8� .

 O�� 9 �� � � %�9�VG�� ?� @%4AG�� . v'A�� �I8�;&
 *9 '�7 ,��8�� ��%lY e9 xI�B5 ,���A�� j��h�

��dK 3&��9 j�0! NK �I8�; & e 9 �� �K � �Z� ?�n 
3  o& ,v'  A�� : �A;  cC� . �I8�;  ��5 ,8��  ��

 e 9 X�l��5 ,?�4�AG��5 ?�4-���� XEI>5 ,�%(8��
�(8�� *& O+G��� O��U;�� [ � c�f�& * & 3I :%��5

 a c�<%	(Marzano & Pickering, 2011) �I8�; & NK 
©� 09 e 9 �� �K w� GY ?� @%4AG�� ��! . v'A�� 

3  o& ,��  dK : �EG  !Z�5 �E  ��5   U~� �I8�;  &
�%	�¢)� ���h��5 ,S9���5[ 

 *��  I8�& �  (�8� 6�  ]�B   15(Morquin, 

2016) � %�9�7 6 G4JK �h %m8 85� , � �	8K j�0! NK => 



�� ������	
�� ���� ���� ,29 ���� ,�1� ������ ,�2017��1438 !� 

– 141 – 

S !5 ,� %+%��G�� � %�+��� . 31�1 ?�@%4AB ��FG(� :
 p<�5 ,�%(�8�� X�lV�� . �c5���5 ,v'A�� �I8�;&

�� �I8�; & LUh B n> ;6 1��� Oi�VI5 ,v'A��5 p+��
 ,�% (�8�� ��U�� f��c>5 ,�4�A�� p	 N5��G�� . v'A��

�+%��G�� �%�+��� i��J>5 [ X�l V�� . � c5��� 60+� B5
 v��  (C� . ��  0G��5 ,L��G  �� ¨E  cK x  %%� �%  (�8��

^U0  ��5 S  +%��G��  => X�  ]��� �  %c�<&>5 ,w�  	
��
S+���� ��Gb���% (�8�� O�E ��  [ p +���� p <� � &K

 �T�h& p+��G��5 p+���� *& g'I |A9K @7 v'A��5
 ,?'<;   �� 3   T5 ��   	)� X'   d *   & �%AGh   �

'�7 *9 ��hT)� L��G �� � ��b	.  Oi� VI ,�� dK5
 X'd *& L��G��5 L%��G�� *& 3I . �J{B _%T ;61���

  � e  9 �  %+���� 8��l  �� => X�  ]��� 3%Uh  B �<4
L��G�� �%�+9 L%}0B phY5 ,6c
c)� [ 

 O�  �G& 3  1�1 ?�  @%4AB NK *  & L¥�  �� e  95
 �%�;  G� p  +���� O9�h  & => `  �5 ,��FG  (Z�
 �& ��ª7 ;v'A�� p	 ��	)�5 8�<G	Z�5 N5��G�� 3%UhB5

 O �- � %+%��B �l0& ��B 6��f(Cox, 2014) |�h B ,
�� �  U-�G£ S  G�� ?�8�  U�� ���  AG� �  & 3  &��G�� v'  A

 ,am�@��5 L%!�V��5 ������ `�;<G(Z5 ,O�%�� ?�4�AG&
 ,¤�4 �� LU� �	 � &5 ?�&����� �& S+1��� 39�VG��5
 *�K . L<bG�� *& LU0%<�5 ,«���� L��G�� �bc X�bG��5

?L��Gc :%I5 �n�&5Rowe et al., 2013) [� 

� =�� >�� ��<?�: 

 3    1�1 �;    B�2016Google,  ��    9 NK 
 31�1 ?�@%4AG� p&FGh��Google Apps  p+���� *&

 �	 p+��G��550 �� 9 . �� ��� X�T �FGh& N�%�& 
�2016� � �A�� 3 W . O���x�� k��& ���� ��! NK5 ,

 � @B � !8�4G9�	 ,L% ��G�� . 31�1 ?�&d e9 ��xG��
 � %�9�VG�� � %0@G�� ?� @%4AB5 ?�5�K * & �%c�� �9�+�

k+hB SG�� wK . r5� �G�� L%��G�� 	 �4�A��5 p+��+�� 
N�<& wK *&5 615 �(Tetreault, 2014 [ 

 � %�+~�I � %+���� ?� %�+~� ¤ �	 ?8��	 @7
 L%��G�� �%-���0<G� �%�5���ISTE� �%<��&C� �%�+~�5 ,

 �% (8�� ?�4G<�� i�0&C�AASL� � & �I�/ ��  @�	 ;
3 1�1 ?�@%4AB S04B5 ,31�1Google Apps, 3 -K * & 

 N� @�� ?�8�U& �4�A��5 p+���� v�hI> . N5��G���21 �
� %+%��G�� � %�+��� ��� AB . � �5�x�� ��T �8�4G9�	 [ E I

 �<h  c�%��I �  %�5�� ?E}0  �� 6  9��UNESCO� 

 �  %	585C� �%  D�V��5�European Commission � =>
 6&  15 ,L%  ��G�� . �  %0@G�� ?�  @%4AG�� S  04B O85®

>5 ?�%]�B � %-���0<B ��FG (� X�T ��lV& ?����8
 L��G��5 L%��G�� �%�+9 . �%+1��� �%-���0<G��5 ?�&�����

 L%%@G��5(Ilie & Almăsan, 2014)[ 
 . �� ��� L%��G�� ?�h({& *& �oI 698�( EI
 . ��  <4& 3  1�1 ?�  @%4AB :  %W�G� �  	585K5 �  <��&K



v�@��� +, *	 y�49: 31�1 ?�@%4AB5 ?�5�C ?�%D����� ?E��& ��FG(� �-8�[[[ 

– 142 – 

B SG�� ?�&Q� *& O��VG(Z�5 ,�+%��G�� �%�+��� �U& @
 . L!� ( � � ,L%��G�� �%�+9 3%UhB `� *�%VGh+��
 � %�+��� L% }0B X' d *& w�	
�� ��}0�� �%-�Gc> O���f
 ,L!f�  �c>5 v'  A�� i��K �  �	�G+	 L  ��+�� �  %+%��G��
 O� �G�� ¯m� (��� P 9 r5��G�� v'A�� 39�VB O���f5
 �� Gb�� => X�]��� 3U( q��I5 ,X�lBZ� ?��015

 ,S+����  U~� � ��A��5 L ���� * & H3I e9 �Gd�7
N�  <��5 N�  &x�� w�  095 ,6  1��� [ �  ���	8 �;  �5

�2013 � � %�+��� . � ��@%4AB * & 6 ��- 31�1 NK =>
 �o<	 6�7�5 ,O�dC� �c5�� . ����� _�T �%+%��G��
 ,�%	����5 �%40-C� ,���	
�� �¥5 ���	
�� ?�h({�� *&

AG�� ��! ��FG(Z * & O��VG (Z�5 ,?� @%4 ���& d
 L J * &5 ,� %+%��G�� ?�h ({+�� �l lF��5 Ox%+G��
 e 9 �h ({�� �U@V0G ( 6 c�I S G�� �%���� ��4�� �7�B
 ,?�o�bG��	 ��%@��5 ,�c�%l��5 ,�1���� O8��>5 ,����Q�

`��)�5�  ,%4���2011[� 
�  �%& �I�  �5�2009Miller,  � L  ���� e  9 NK

. �+����5 N� @�� � %&K f5�° �%�5{h& ���� ��! 21 ,
 . ���h ��5 ,�%0@G�� ?�@%4AG��5 ?�8�U�� *& *<+G��5
 X� �V�� ��FG (Z� a ��u *9 �!��lB5 �7���� ��Gc>
 L%  ��G��5 �  %�9�V�� O��  �x� �  4�A�� ���h  I>5 ,�  %0@G��

���	
�� `�!C� a%@Y5 ,r5��G�� [ p+���� e9 NK EI
 ?E����5 ?� %0@G�� a %4AG� O� 4I �%�5{h& �8��� .

 ,� (�& 3<; 	 � %+%��G�� � %�+��� . O �~� �%+%��G��
 3  9�VG�� e  9 �  4�A�� _  T5 ,L��G  �� �  %c�<&> O��  �f5
 ?�@%4AG�� P9 �T�G�� �%+%��G�� O���� ¯��0& . �I8�;��5
 L U�& r5
 <�)� 3]��G�� �T�B>5 ,�<4;�� e9 �9�0G��

615 wK .� Mncube-Barnes, 2010[� 

 . * +<B � %c5��G�� � %0@G�� ?� @%4AG�� �%�K N>
 � ]�d5 ,��� �� � %+~ L% ��G��5 L��G �� �%�+9 phY
 ¤ �	 � U%7  ¢ S G�� ,?�%D����� 3o& �%+���� ���+��
 x c�	 * & 3 I �In @7 ,�U�m�h& LU7 . �	��] �4�A��

 ��  !5Burns & Hamm, 2011) � . �U&�FG   (� NK
 ,v'A�� 3%lY O���f . w�	
�� ��JK �� �%+%��G�� :1����
 L�9�h   &5 ,?�%   D����� �   bc L��   !�°� ph   Y5
 ,�% D����� ?'<; �� 3T5 ,�%D����� L%!�V�� v��%G(Z
 ?�  @%4AG�� ��FG  (�7 ;3m�h  +�� «��  �� `�;  <G(Z�5
 S +0B ��8 �� :l �� . � ��+��� � zV�� �4 (�0�� �%0@G��

�� ?�81 ,L��G �� e 9 L!x VY5 ,� %7����5 � %0!��� �4�A
 X'  d *  & �  +G���5 �1����  	 �%  D����� L%!�  V�� ¯  	85

�%c�%4�� ��(���5 �%m�lT)� ?�c�%4�� ��FG(�[ 
 ��+; B E 	 �%+%��G�� �%�+��� ���AB �%�+9 3o ±�5
 � T> � o��� �%�9�VG�� ?�@%4AG��5 ?�%0@G�� S04B *&

%�%B�
(Z� ¯AQ� L!KL% ��G�� � %9�c5 O�� - �7�� � [
 NK  �c ;� 1���� �8K e9 �%��V�� �(8E�� => �}0��	5
 ��FG  (� �  -8� . g�  (�+�& g�  7'Gd�5 g�  B5�VB j�  0!
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 �   �¥K N> 3   	 ,�8�   �� . �   %�9�VG�� ?�   @%4AG��
 p +���� ¤ �	 * & ² F� �� UG-� � ! ��FG(Z�

  & g��  oI NK => q  �n . �4h  �� ��  ��5 ,?E  ����5 *
 �b D�5 � %V0B � %�³ ��� s%� ����� L%��G�� ?�h({&
 q%!�c ,L%��G�� . �%�9�VG�� ?�@%4AG�� ��FG(� . �����
 � %0@G��5 � ����� ?� %c�<&)� * & �́ oI �7�� B �9 *9
 ?� 9�@��5 �8� +�� � %GbG�� � %04�� . q�� � �&f'��
 ?�8� U�� e 9 ��8 G�� ^&�� 	 �7��B �95 ,�%(�8��

'�� +G�� r5
<�)� L%��G�� U- wK µ��c N> n> ;�&f
 p+���� Oi�VI5 O81 e9� ,w����2005[� 

 a 75 L��G �� N� ��AG� �8��� . �4�A�� NK EI
 � %0@G�� ?� @%4AG��5 ^&�P �� ��FG(�	 �o�T �%��(K
 ?�8� U�� �&5 ���� ?�4�AG& �& |�EGB SG�� �9�0G��

 N> n> ;� ��<�G+� SG�� * & N� <�+�  @��� �� ! � 4�u
 �� � ;6� & �� @9 . L��� 1K *& �oIK �%0@G�� ?�8�U��
 LU0%<�5 ,L� �]�V�� �T�B> L��B�(K *& N��1�G� LU7
 ��FG  (� e  9 S  04�� _�  �� r5�  �G�� L��G  �� *  &
 ���U ( e 9 ��%�� v'u ��G9� n> ;�%�9�VG�� ?�@%4AG��

�� ?�&Q�5 ?�@%4AG�� �%+~ X�]��� ?��01 P9 �%0@G
 �V�G¶� ,O�Ad �	K2013[� 

 ��53 1�1 ?� @%4AG� Google Apps  � ��x& * &
 . � U%04B e 9 �+����5 L���� O9�h& ���� *& O��G&
 ?�� bG�� * & � o<�� e 9 ���G��5 ,�+%��G�� �%�+���

 � %�9�VG�� �%0@G�� ?�@%4AG�� ��FG(� 09 �UU-��B SG��
 ;�8�  �� .�  ! 6  U°� N�  %	 �  bc �  (�8�� � �  -8�

 ?�@%4AB5 ?�5�C ?�%D����� ?E��& ��FG(� ,31�1
 �  %�+��� . �  UV%W�B N5� X�  Y S  G�� 3  &����� L  !K5

������ �0�+	 �%+%��G��. 

��� >�� ��@�.: 

1 −  ?�%  D����� ?E  ��& ��FG  (� �  -8� �  &
?������ �0�+	 L%��G�� . 31�1 ?�@%4AB5 ?�5�C 

2 − 7 j�0! 3!  09 �%m�l T> � �Z� ?�n t5�
 ��Z�� ��Gh&�α=0.05 � ?E ��& ��FG (� �-8� .

 ?�� �G� �x �B ;31�1 ?�@%4AB5 ?�5�C ?�%D�����
�3 +��� N� <& ,� %4�8G�� ?�85�� ,L%��G�� . OPQ� :

R!K 5K S&�<T�? 

3 −  ?�% D����� ?E ��& ��FG (� ?�1��& �&
?L%��G�� . 31�1 ?�@%4AB5 ?�5�C 

4 −   09 �%m�l T> � �Z� ?�n t5�7 j�0! 3!
 ��Z�� ��Gh&�α=0.05 �?�1��& .  ?E��& ��FG(�

 ?�� �G� �x �B ;31�1 ?�@%4AB5 ?�5�C ?�%D�����
�3 +��� N� <& ,� %4�8G�� ?�85�� ,L%��G�� . OPQ� :

R!K 5K S&�<T�? 

��� >�� A�-.: 

=> �(�8�� `�: 

1 −   (� �  -8� *  9 :;  <�� ?E  ��& ��FG
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 � 0�+	 L%��G�� . 31�1 ?�@%4AB5 ?�5�C ?�%D�����
������[ 

2 −  � 0%9 ?� 	�-> ?�A (�G& p	 t�V�� `��B
. �(�8�� ��FG(�  ?�@%4AB5 ?�5�K e 9 gi� 0	 31�1

?��  �G�� *  & �  9� : ?�85  �� ,L%  ��G�� . OP  Q�
3+��� N�<& ,�%4�8G�� :R!K 5K S&�<T[� 

3 − L!K �Y ?E ��& � -��B S G�� ?� 1���� 
 . 3 1�1 ?� @%4AB5 ?�5�K ��FG (� 09 ?�%D�����

L%��G��[ 

4 −  � 0%9 ?� 	�-> ?�A (�G& p	 t�V�� `��B
. �(�8�� ��FG (� N5� X� Y S G�� ?� 1���� �� c 

 ?�@%4AB5 ?�5�K?�� �G�� * & � 9 e 9 gi�0	 31�1 :
� <& ,� %4�8G�� ?�85�� ,L%��G�� . OPQ�3 +��� N� :

R!K 5K S&�<T[� 

��� >�� ��B.: 

�40B �%�K ��! �(�8�� *& «��: 

1 −  �EG!� �%-�Bp�5{h�� ��� AB * 9  ^!� 0&
?�%D����� � ��c�o�� ��T���	 : %W�B � bc ?� @%4AB 

E	 31�1 �(�0G� �& O©���� �%0@G�� ?�8�AG��[ 
2 − ?E  ��& �  -�T �  & *  9 :;  <�� 

?�%D����� <&> =>?�@%4AB ?�%c�  � SG�� �9�0G�� 31�1
�%+%��G�� �%�+��� . *U�41 *& �U@%4AB LG�. 

3 − 1 LUhB ��! �(�8�� . �%�;B ?E ��& 

?�%D����� e9 ��FG (�  . 3 1�1 ?� @%4AB5 ?�5�K
*U+9�5 �%+%��G�� �%�+���. 

4 −  3<; 	 � ±��% ]�B5 �(�8�� ��! ^m�Gc %VB
 ?�	��l  �� f5�  ° . 3  9�7 ?E  ��& �  -��B S  G��

?� @%4AB ��FG (� 09 ?�%D�����  � %�+��� . 3 1�1
�%+%��G��[ 

��� >�� C%!�: 

 SV ]��� ^U0 �� e9 �(�8�� ?+G9�(Study 
Descriptive) � V�GF�� � c��~� · V�5 :l � w��� 

 Ó�!�}� �́@%1� �́�	�G&5 ́]8 e9 ��@�5 ,�(�8̧�� ��<;�
 �́@��A	 ,ṕ�& �́T 5K `��G�� 3-K *& ,�́%9�c 5K �́%+̧ ¹I

 ,N�+� ��5 ��Gb�� _%T *& ;��� 5K O�!�}�� e9
 � 1���� L U7 . 9�h B ?E% +�B5 ^m�Gc => X�]���5

 ����AB5� ,L% 0¥5 N�%�92000" ,43 [� �� !  +G��5
 �0%9 5K ,�(�8�� �+G� ���7K �%\ v���G(� e9 ^U0��

 LU0& O�4I� ,`�h���2012[�  
D�%�!�3� ��� >�� E"�: 

  ?E  ��& �  %\ *  & �  (�8̧�� �  +G� N º�  <B
 �� ��� �� ���� � 0�& . ���c�o�� ��T��� . ?�%D�����

 ��8̧  ��2015�2016 *!�  9   �	5 ,�971 � �  +��&
 8�c �1�& �hT�2016 [� * & � (�8̧�� �0%9 6c º�<B5

�400 � »��T �G4hc �& *�<;� ,�+��&�41 �% �+G� *&
� ,�%m��; ��� � @��A��	 � 0%��� 8� %Gd� L B 15 ,�(�8̧�
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 X5~�5�1 � � 0%�� � ��z�� �h 0��5 ?�8�� <G�� p 4�
�(�8�� ?���G& a75 �(�8̧�� : . OP Q� ?��0( �9

3+��� N�<& ,�%4�8G�� ?�85�� �9 ,L%��G�� : S&�<T

R!K 5K [ e 9 g� %c5
<�>5 g�%185 �c�4G(Z� ��f�B LB 15
9 ��  ��� *  & r�  o�� ��8  �� 3l  V�� . �  (�8�� �  0%

 ��8��1436 ! −1437 ![ 
 

 )���41 :6����� �FG�� HI� �!��� ��I. E�J��K 

�FG�9 L�!M�� ���� �	8!� 

?��0( s½ *& 31K 36 20.9 
?��0( /9 => s½ *& 35 20.3 

��!� ��3 

,����� $ NOP 
?��0( /9 *& �oIK 101 58.7 

� g	K 86 50.0 
OT�5 �%4�8B O85� 44 25.6 ��	����� ����� ��3 

�%4�8B O85� *& �oIK 42 24.4 
S&�<T 113 65.7 

�"�� (�<� 
R!K 59 34.3 

Q�"R9 172 100.0 

 

��� >�� N�.: 

 ?� c�%4�� � +~ gO��K �c�4G (Z� ±�(�8̧�� �FGhB
 ,?�%  D����� ?E  ��& *  & �  0�+	 ,�  ��c�o�� �  �T�+��

 ?�5�C *U&�FG (� � -8� `� �G� q �n5 ;������
 L !K `�; GI�5 ,� +%��G�� � %�+��� . 31�1 ?�@%4AB5
 ?�5�C *U&�FG   (� N5� X�   Y S   G�� ?�   1����

31�1 ?�@%4AB5 [ ?� %	�C� � �-��& �	 �!¾�0	 LB 15
��C� 6c º�<B5 ,��D���	 �A4B��� ?�(�8̧��5 ���	
�� O

�h%m8 i�x-K �J'J *& : ?� c�%4�� *+�G�5 ,X5C� ix~�
 �  9 ,L%  ��G�� . OP  Q� ?��0  ( �  9 *  9 �  %�5C�

3 +��� N� <& ,�%4�8G�� ?�85�� : ,R !K 5K S&� <T

 ?E ��& ��FG (� �-8� O��C� *& r�o�� ix~� *+�B5
 ,L%  ��G�� . 3  1�1 ?�  @%4AB5 ?�5�C ?�%  D�����

 e 9 ix ~� ��! ��GT�5�28 � ix ~� *+� G�5 ,O� @7
 ?E  ��& ��FG  (� N5� X�  ± ¹Y S  G�� ?�  1���� _  ��o��
 �   %�+��� . 3   1�1 ?�   @%4AB5 ?�5�C ?�%   D�����

,�%+%��G��  e9 3+G��5�15 �O�@7 [ 
��� >�� N�. S�T: 

 �� Gb�� t ] * & _ T�4��  I�B(Content 

Validity) e9 O��C� 6D�9 n> ;�14 � w5n * & gE <,
dZ� t� u5 ^!� 0��5 L% ��G�� ?� %0@B X�� . "�lG

 ,?�% D����� ?�7/ &5 ./ & * & �95 ,s�8G��
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 �c�4G (Z� a %@Y � & . L Um�8³ i� 	> LU0 & ��u5
`�!C,�(�8̧��  � &5 ,�7UGh �� �0%��� �UG4(�0&5 

 . � ������ �&'h ��5 �1�� _%T *& �c�4G(Z� µ�D5
 ;�c�4G (Z� ?�� @7 �¥�%]�G��� -8� * &  I  �4 (�0&

 . �}0�� q��I5 ,8�b+�� �UmEGc�5 ,�U ¿T�D55 ,O�@V��
�G&i'& �&5 ��%@�� �8B ¤ �	 �7�D> 5K `�T5 ,

p+<b�� ?�}T'� g�@75 ?��@V�� [ ?�� @7 �9 N�I5
 �  %�5C� ��8�  ] . �c�4G  (Z��48 � i�  D .5 ,O�  @7

,O��C� e 9 N� +<b�� �!� 	K SG�� ?�}T'�� g@755  �
 . k4l G� O��C� 3� �B L B ;L�� T
@&5 L��U%-�G�

�%m�U0�� ��8�] �0+�G& ,�43 �O�@7[  

 �� 1 ;�c�4G (Z� �� G, t ] * &  I�G�� �	
 ?E  ��& *  & �%m��;  9 �  0%9 e  9 �  U@%4AG	 _  T�4��
 �!�95 ,������ �0�+	 ,���c�o�� ��T�+�� ?�%D�����

�40 � BZ� � & `� �B 3 -K * & q�n5 ;�+��& t�h
 ¨�4B8� 3&��& v�hT X'd *& ,�(�8�� O��C Rd���

 N�(�	�Pearson � �c�4G(Z� ?�8�49 *& O8�49 3I p	
 NK k� B�5 ,� %�> S+G0B w��� 8�b+�� �%�<�� �-8��5
 ��Gh &  09 �À%m�l T> g� ��� ¨�4B8Z� ?'&��& ��¥K

�0.01 �5�0.05� X́�  9 t�h  B� a  @Y => �;  � ��  !5 ,
Z� ?�8�4�� � ! EI ,�� Rd��� tl�� ¿��VB8�5 ,�c�4G(

 X5~�	 k �D�&�2[� 
 

 )���42 :6U��V +"�!� WX� ��Y"�� ���<� ������# ��Y9 ���	3 1� N��	3 �<� Z�	��[ �\����K  

)�� ��Y9 :����� ����� ���� 

���#]� ���� ����	
�� ���� �������� 

^�_� ��Y9 :� ����������� ���� 

���#]� ���� ����	
�� ���� ��������  

N��	�� ,�� Z�	��[ ����� N��	�� ,�� Z�	��[ ����� N��	�� ,�� Z�	��[ ����� N��	�� ,�� Z�	��[ ����� N��	�� ,�� Z�	��[ ����� 

1 0.6065** 11 0.6241** 21 0.4670** 1 0.5176** 11 0.8722** 

2 0.6793** 12 0.3877* 22 0.8878** 2 0.6603** 12 0.7454** 

3 0.6392** 13 0.7109** 23 0.5688** 3 0.7237** 13 0.5745** 

4 0.6702** 14 0.6933** 24 0.7077** 4 0.7137** 14 0.7143** 

5 0.5449** 15 0.6698** 25 0.6821** 5 0.4290** 15 0.5974** 

6 0.6338** 16 0.8090** 26 0.6568** 6 0.5408** 

7 0.7138** 17 0.5701** 27 0.7985** 7 0.7499** 

8 0.7426** 18 0.6544** 28 0.6244** 8 0.5451** 

9 0.8059** 19 0.6903** 9 0.7242** 

10 0.6198** 20 0.5877** 
 

10 0.7820** 

 

 ** �!3 �a�;�MbV ���0.01  * �!3 �a�;�MbV ���0.05 



�� ������	
�� ���� ���� ,29 ���� ,�1� ������ ,�2017��1438 !� 

– 147 – 

��� >�� N�. ��	c: 

  e 9 � U��f�G	 � (�8�� O��K ?� 4J v�h T ºL¹B
�40 � ,�  (�8̧�� �  0%9 �8�  d *  & ?�%  D��8 �  +��&
5 �����& ��FG(�	�Cronbach Alpha � v�hGT� ��-

 3&��& Â6��	 15 ,�c�4G(Z� 85�, *& 8�, 3<� ?�4o�� 
 X5C� 8� b+�� ?� 4o�� 3 &��& �+%1�0.95� 8� b��5 ,

 r�o���0.91��%��9 ?́�4J ±�-8� S!5 , `� !K a %@bG� 
�(�8̧��[ 

 
 )���43 :6����� N�. ���Y9 d�	e��f �&�. ��	c �\����K 

��Y9 ���&� ��3 ��	_� ����� �"�� 

31�1 ?�@%4AB5 ?�5�C ?�%D����� ?E��& ��FG(� �-8����	
��  28 0.95 

���	
�� 31�1 ?�@%4AB5 ?�5�C ?�%D����� ?E��& ��FG(� ?�1��& 15 0.91 

 
��� >�� �FG��: 

 a[�. :,����89 �FG�93+;B5 : 
1 − L%��G�� . OPQ� :?���Gh & �J'J . �: 3 1K

 *  &5 *  & ,?��0  ( 5 => 10 *  & �  oIK ,?��0  ( 10 
?��0([� 

2 − G�� ?�85  ���  %4�8 :?���Gh  & �  J'J .: 
��%4�8B O85� *& �oIK ,OT�5 �%4�8B O85� ,� g	K[� 

3 − 3  +��� N�  <& :p��Gh  & .: � ,S&�  <T
R!K[�  

 a��e�c :E#��� FG�9 : ?E ��& ��FG(� �-8� �!5
3  1�1 ?�  @%4AB5 ?�5�C ?�%  D�����  �  %�+��� .

�%+%��G�� [ 

��� >�� H�	
�: 

�4G(Z� ��f�B LB � c�<�� � (�8�� �0%9 e9 ?�c

 *&�400 � �� ��� * & r� o�� ��8�� 3lV�� . ,�+��&
 ��8��1436�1437 ! � U��f�G	 _ T�4�� �� 1  15 ,

 ?�c�4G (Z� � �-��+	 �� 1 L J ,�%lF� �Vl	 �U�Â ¹\5
 � ~��+�� �UG%T' ] * &  I�G�� � ±����G (� 6� SG��

 ±+ �� ?�c�4G(Z� �9 �	 15 ,�%m�lT)� ���l �� O ¹�� ¹�
 3   %�bG���172 � 3   o�5 ,�c�4G   (�43 % 3   +� *   &

�9f��� ?�c�4G(Z�[ 
 L <b�� �E Q� ��%@�� _T�4�� �FG(� 15
 i�  D . ?�  1���� q��  I5 ,��FG  (Z� �  -8� e  9
 O� A��� ?�-8 �� � g@75 ,O8� 49 3<� ��h�� ¯(�G��

h½ => ?�	�-)� q�B :%0lB LB 15 ;�	�-)� ?�zV� �
 *& 64B̧ ±8 15 ,��� ��5�hG& ?���Gh&�1−5 � � À%�f�0B

 X� u  �Y L B5 ,� 1�9)�5 ��FG(Z� �-8� �hT
�%��G�� ������� i�D . �zV��: 
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 �zV�� X�u� = � +%1 P IK−� +%1 3 1K � ÷ � 9
 O��C� 3m�	� =5−1 � ÷5 = 0.80 

 � �f�G� »� G�� 8� %��� �Y LB ;q�n i�D .5

a75 ?�zV�� kD�� EI ,_b4�� O��K . �FGh�� �8G�� 
 X5-�4:� 

 
  )���44 :6hY	� N�. $ ����89 i���� HI� ��@&� E�J��K 

j�8k l���9 m�� 
)�� ��Y9 ^�_� ��Y9 

1� nV 

 g�- �%��9 O;	 a7��& 4.21 5 
�%��9 a7��& 3.41 4.20 

�A(�G& ��, 2.61 3.40 
��VF0& �¥a7��&  1.81 2.60 

 g�- ��VF0& O;	 a7��& �¥ 1 1.80 

 
��;�Mbo p�����: 

 � (�8�� � 0%9 ��� 7K * & ?�c�4G (Z� �\ �	
 �%m�l  T)� �x  �� ^&�  c�	 ��FG  (� L  B �  UG�-��&5

�SPSS� ��FG(� ¹LB _%T ,?�c�%4�� �~��&5 3%�bG� ,
 � ��z�� �h0��5 ?�8��<G���Percent & Frequency� ;

 ,�   %�5C� ?�   c�%4�� a   75 �   (�8�� �   0%9 :   ]��
 �� @G� ;� �8�%��� ?� 7��bcZ�5 �%	�h�� ?�A(�G��5
 3 %�Y 8� 4Gd� q�� I5 ,�(�8�� �0%9 ���7K ?�	��G(�

 w��   TC� *��   4G���(ANOVA �%V%   � 8�   4Gd�5 ,
�Scheffe� . ,�%m�l T)� ��Z�� ?�n t5�V�� �7��� ;

�  @%4AB5 ?�5�K ��FG  (� �  -8� �  %�+��� . 3  1�1 ?
?�� �G+�� � ¹x �±B SG�� ,�%+%��G�� : ,L% ��G�� . OP Q�

3+��� N�<&5 ,�%4�8G�� ?�85��[ 

�%�?��!�� ��� >�� C;��e : 

1 − �%�?��!�� ,)�� )r8� C;��e  �3: 

e 9 X5C� X�{h �� Å0� : ��FG (� � -8� � &
L%��G�� . 31�1 ?�@%4AB5 ?�5�C ?�%D����� ?E��& 

?������ �0�+	 

 ���FG  (� L  B ;X�{h  �� ��  ! *  9 �  	�-Æ�5
 �� @G� ,� �8�%��� ?� 7��bcZ�5 ,�%	�h �� ?�A(�G��
 ��%@	 �@��G�� O��C� 85�, ��° �(�8�� �0%9 ?�	��G(�
 ?�@%4AB5 ?�5�C ?�%D����� ?E��& ��FG(� �-8�
 . k D�& � ! E I ,�� ���� � 0�+	 L%��G�� . 31�1

 X5~��5[� 
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 )���45 :6 ,�s���� $ ���� ����	
�� ���� 1%����� ���� t3 ����� �!�3 ��#��o a���J�!� �%	����� ��#�8k ��
���9� ���@9 p8!�� ���<��

 ���� �!��"#K 

�����[ ���� 

N��
&�

 ,�
�

 

N��ssssssssss	�� 

p
8!

��
 �

�<
��

 

 ����3

�� 
����3 �
���� �u&�!� 

 �u&�!�

 a�� 

 l���9

j�8k 

 A�Ye[

����9W �	�
��

 

? 88 55 16 7 6 
1 

 . �� ��� _ b4�� Ç %m��� _ b4�� j�, �FG(�
 ������Google Web Search � % 51.2 32.0 9.3 4.1 3.5 

4.23 1.02 1 

? 98 36 23 1 14 
20 

 �5�  I 3  1�1 kVl  G& ��FG  (�(Google 

Chrome) % 57.0 20.9 13.4 0.6 8.1 
4.18 1.20 2 

? 91 39 28 9 5 
2 

 8�l �� * 9 _ b4�� j� , �FG (�(Google 

Image Search)  % 52.9 22.7 16.3 5.2 2.9 
4.17 1.07 3 

? 81 42 21 23 5 
23 

 3  1�1 �  1��& �  &d a  ��u *  9 �  1����   �Y
�Google Maps� % 47.1 24.4 12.2 13.4 2.9 

3.99 1.18 4 

? 58 35 63 5 11 
3 

 �� %V�� * 9 _ b4�� j� , �FG(�(Google 

Video Search)  % 33.7 20.3 36.6 2.9 6.4 
3.72 1.15 5 

? 54 34 32 36 16 
4 

 . _  b4�� S+���  IC� _  b4�� j�  , �FG  (�
 ÅlFG���Google Scholar� % 31.4 19.8 18.6 20.9 9.3 

3.43 1.36 6 

? 45 16 60 36 15 
24 

���� �� 9 ��FG (�	 � %7���~� � 1(Google 

Earth) % 26.2 9.3 34.9 20.9 8.7 
3.23 1.29 7 

? 46 35 31 29 31 
22 

 �A (��	 X�� ~� ?� @%4AB ��FG (�(Google 

Mobile) % 26.7 20.3 18.0 16.9 18.0 
3.21 1.46 8 

? 30 24 65 28 25 
5 

 �A  (��	 �  %+���� �  G<�� . _  b4��(Google 

Books) % 17.4 14.0 37.8 16.3 14.5 
3.03 1.26 9 

? 29 38 35 46 24 
18 

 ��FG    (�	 �%    D����� ?�b�Al    �� �    \�B  
�Google Translate� % 16.9 22.1 20.3 26.7 14.0 

3.01 1.32 10 

? 34 32 29 52 25 
19 

 r5
 <�)� 3 1�1 ��	 P9 ?�4��A�� �& 3]��G��
�Google Gmail� % 19.8 18.6 16.9 30.2 14.5 

2.99 1.37 11 

? 21 29 56 32 34 
12  P9 ?�V��� *�x��Google drive� 

% 12.2 16.9 32.6 18.6 19.8 
2.83 1.27 12 

? 34 10 41 56 31 
26 

 P 9 ?� ��	
�� ?�7/��5 ?'%&x�� �& 3]��G��
 ���P�� Lm��@���Google Groups� % 19.8 5.8 23.8 32.6 18.0 

2.77 1.36 13 

? 14 21 58 59 20 
7 

 P  9 ?�0Gh  ��5 "�l  0�� �  ��Y(Google 

Docs) % 8.1 12.2 33.7 34.3 11.6 
2.71 1.09 14 
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E#�� v )���456K 

�����[ ���� 

N��
&�

 ,�
�

 

N��ssssssssss	�� 

p
8!

��
 �

�<
��

 

 ����3

�� 
����3 �
���� �u&�!� 

 �u&�!�

 a�� 

 l���9

j�8k 

 A�Ye[

���9W� �	�
��

 

? 25 2 64 44 37 
13 

 r5
 <�)�  �P��5 XE 9C� �V �8K(Google 

Vault) % 14.5 1.2 37.2 25.6 21.5 
2.62 1.25 15 

? 26 8 47 56 35 
25 

 P 9 SI8�;G��5 S9EG-Z� 3]��G�� �bV] i�;c>
�Google�+ % 15.1 4.7 27.3 32.6 20.3 

2.62 1.29 16 

? 14 9 73 46 30 
8 

 ��FG (�	 � %+�@G�� �5���� i�;c>(Google 

Slides) % 8.1 5.2 42.4 26.7 17.4 
2.60 1.09 17 

? 14 22 37 60 39 
9  ��FG(�	 X5�~� i�0	�Google Sheets� 

% 8.1 12.8 21.5 34.9 22.7 
2.49 1.21 18 

? 15 8 52 66 31 
10 

�  9> P  9 �nE  c5 ?�c�4G  (Z� ��Google 

Forms� % 8.7 4.7 30.2 38.4 18.0 
2.48 1.11 19 

? 13 14 51 46 48 
21 

 P  9 �UGI8�;  &5 8�l  �� L%  }0B�(Google 

Photos� % 7.6 8.1 29.7 26.7 27.9 
2.41 1.19 20 

? 1 28 34 57 52 
17 

 P   9 �nE0   ��5 X�<   �C� L   (8Google 

Drawings) % 0.6 16.3 19.8 33.1 30.2 
2.24 1.07 21 

? 4 2 67 54 45 
15 

 8l�� µ�GV�� r5
<�)� L%��G�� ��FG(� �A(��	
�Google Open online education� % 2.3 1.2 39.0 31.4 26.2 

2.22 0.93 22 

? 11 9 31 73 48 
27 

 ��FG  (�	 �  %+%��G�� ?�c5  �� i�;  c>(Google 
Blogger) % 6.4 5.2 18.0 42.4 27.9 

2.20 1.10 23 

? 4 9 53 56 50 
6 

 X�l   7 P   9 L��G   �� L   }c O8��>(Google 

Classroom) % 2.3 5.2 30.8 32.6 29.1 
2.19 0.99 24 

? 10   45 65 52 
14 

 P   9 XE   9C�5 �A;   cC�5 �58   �� �I8�;   &
�Google Cloud Platform� % 5.8   26.2 37.8 30.2 

2.13 1.04 25 

? 4 16 29 54 69 
11 

 ��FG   (�	 �   �5 ?�bV   ] i�   0	5 L%+l   B
�(Google Sites % 2.3 9.3 16.9 31.4 40.1 

2.02 1.08 26 

?   4 27 92 49 
16  P9 61��� O8��>5 L%}0B�Google Calendar� 

%   2.3 15.7 53.5 28.5 
1.92 0.73 27 

? 4   28 69 71 
28 

��FG(� �%9E~� 31�1 ���8� P9 R9�VG�� ��%V�� 
�Google Hangouts� % 2.3   16.3 40.1 41.3 

1.82 0.87 28 

���� j�8k l���9* 2.84 
W����9 A�Ye[ 0.73 

 * 1� j�8k l���95����� K 
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 L 18 X5 ~� . ^m� G0�� �;B�5 � � -8� NK =>
 3 1�1 ?�@%4AB5 ?�5�C ?�%D����� ?E��& ��FG(�
 � -8	 ?i� - ;�� ���� � 0�+	 � %+%��G�� �%�+��� .

   �	 ��h  T ¯  (�G+	 ,�A  (�G&�2.84� `��  bc�5 ,
 w8�%�&�0.73� , � � �%	�h�� ?�A(�G�� 6T5��B 15
 p 	 �&�4.23−1.82� ;wK µ5�
 B � �K p 	 � &  � -8�  

É g�- �%��9Ê �-8�5 É��VF0&Ê g�@75 , ��%@� ?� <%� 

�EQ� +G��� . �%�9 �� ! � (�8�� ?i� - _ %T ;
�@V��O L18 �1� ,e9 Å0B SG�� :É _b4�� j�, �FG(�

 �  ���� . ��  ��� _  b4�� s%m�  ��(Google Web 

Search)Ê     �	 ��h   T ¯   (�G+	5 =5C� �   4B��� .
�4.23� ,�  @V�� ?i�  - E0  %	O L  18 �28� ,l  c5�U: 
É � %9E~� 3 1�1 � ��8� P9 R9�VG�� ��%V�� ��FG(�
�Google Hangouts�Ê  ¯  (�G+	5 O�  dC� �  4B��� .

 �	 ��hT�1.82�[  
 NK �' 9K X5~� . O8�I��� ^m�G0�� *& k�G�5

 s  ½ L  !K ?�  @%4AB5 ?�5�K . g�&�FG  (� �  !�oIK5
S ! ?�% D����� ?E ��& 341 *& L%��G��: É ��FG (�

�, � ���� . ����� _b4�� s%m��� _b4�� j(Google 

Web Search) Ê ¯  (�G+	 ��FG  (� e  9K 3<;  �5 
 �	 ��hT�4.23 � w8� %�& `��bc� 	5�1.02�,  � %��5

É �5�I 31�1 kVlG& ��FG(��Google Chrome � Ê.  

�4B��� �%c�o��   �	 ��h T ¯(�G+	�4.18 � `��bc� 	5

 w8�  %�&�1.20� �  &K ,É�  , ��FG  (� *  9 _  b4�� j
8�l��Google Image Search) �Ê �o��o�� �4B��� . «�%7 

 �	 ��hT ¯(�G+	 ��FG(Z� �-8� _%T *&�4.17 �
 w8�%�& `��bc�	5�1.07� i�- pT . ,É � 1���� �Y

 3  1�1 �  1��& � &d a  ��u * 9�Google Maps�Ê . 
  �	 ��h T ¯(�G+	 ��	���� �4B����3.99 � `��bc� 	5

�%�& w8�1.18� N�I ��dK5 ,É _ b4�� j� , �FG (�
 ��  %V�� *  9�Google Video Search�Ê �  4B��� . 

 ��h T ¯ (�G+	 ��FG (Z� �-8� _%T *& �h&�Q�
 �	�3.72 � w8�%�& `��bc�	5�1.15[�  

 ?� @%4AB5 ?�5�K s ½ 3 1K 6c�I 3	�@�� .5
 g�&�FG(� �+%��G�� �%�+��� .� 4B�& ?E ���� 3 41 * & 

 O8�  4���7 ,��9�l  BÉ P  9 R9�  VG�� ��  %V�� ��FG  (�
 �%9E~� 31�1 ���8��Google Hangouts�Ê . ?i�- 

  �	 ��hT ¯(�G+	 O�dC� �4B����1.82 � `��bc� 	5
 w8�%�&�0.87�, 5 ��FG(�É P 9 6 1��� O8��>5 L%}0B

�Google Calendar�Ê ¯ (�G+	 �� VF0& �-8	 |BK 
    �	 ��h   T�1.92 ��   	5 w8�   %�& `��bc�0.73� ,

 ��FG(�5É ��FG (�	 � �5 ?�bV ] i� 0	5 L%+lB
�Google Sites�Ê ��hT ¯(�G+	 ��VF0& �-8	 |BK 

 �	�2.02 � w8� %�& `��bc�	5�1.08� � &K ,É �I8�; &
 P 9 XE 9C�5 �A; cC�5 �58 ��(Google Cloud 

Platform)Ê ¯ (�G+	 �� �K �� VF0& �U&�FG(� �%7 
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 �	 ��hT�2.13 � w8�%�& `��bc�	5�1.04�, �� dK5 
 ��FG  (�É X�l  7 P  9 L��G  �� L  }c O8��>(Google 

Classroom)Ê �5  ,    �	 ��h  T ¯  (�G+	�2.19 �
 w8�%�& `��bc�	5�0.99[� 

 ��FG (� � -8� N� 	 � �%G0�� �� ! · VB 15
 �� ! 6 c�I N>5 ,�A (�G& ?i�- ?�%D����� ?E��&

!� O���f S0�� E	 ,O%- ��%G0�� O��VG (Z�	 ?E���� �EG
 � %�+��� �Ë E	 �UV%W�B5 31�1 ?�@%4AB ?�%c�<&> *&
 . �� %V��5 8�l��5 ����� . ����� _b4�� . �+%��G��
 �5�  I 3  1�1 kVl  G& ��FG  (�5 ,Ål  FG�� X�  �
  �� => 3l B � ��K Z> ,�!�¥5 31�1 ¯m��d q��I5

�U0& X�&��� [=> �&C� ��! _T�4�� 5x��5 ��FG (� NK 
 �UV ]�	 ����� 	 . Xx B � L% ��G�� . 3 1�1 ?�@%4AB
 L% ��G�� ?�h ({& . ?E ���� 341 *& �%B�n ?�(8��
 �  -��B S  G�� ?��  bG�� *  & �  o<�� j�  0! NK5 ,��  ���
 � & � U0&5 ,w8��> �! �& �U0& ,��FG(Z� 09 ?E����

S0@B �![ 
2 − �%�?��!�� ,^�_� )r8� C;��e  �3: 

t3 ^�_� )r8� 7!� : ?�n t5� 7  -�B 3!
 ��Z�� ��Gh& 09 �%m�lT> ��Z��α=0.05 � �-8� .

 3 1�1 ?�@%4AB5 ?�5�C ?�%D����� ?E��& ��FG(�
 ?���G� �x�B ;���	
��� ?�85 �� ,L% ��G�� . OP Q�

3+��� N�<& ,�%4�8G�� :R!K 5K S&�<T�? 

�-> LB ;X�{h�� ��! *9 �	�-Æ�5 ?�8�4GdZ� i�
� &f'�� [ � g�4B r� o�� X�{h �� ^m� Gc �� 9 R � E% 75

�(�8�� ?���G�: 
 .−  FG��,����� $ NOP ��!� A\�w: 

8�  4Gd� i��  -> L  Bw��  TC� *��  4G�� 3  %�Y  

4(ANOVA �%m�l T)� � �Z�� ?�n t5�V�� �7���  .
 ?�@%4AB5 ?�5�C ?�%D����� ?E��& ��FG(� �-8�

�1 . OP Q� ?��0 ( `'G dZ �x�±B SG�� ���	
�� 31
,L%��G�� X5~� kD�� EI �6[� 

 

 ,�� )���466: �s��� ��s��	
�� ���� ���s����� ��s��� ����� ���� )�b ����� �!�3 ��#�R�� $ S��&� ��[�� W��b� 1��	�� ���* ��	�w 

P ��!� ��3 A\�w�# ,����� $ ���#]�NOK 

1��	�� ��M� ���#�9 Q�"D ���k ����� ���#�9 l���� A �"�� ��[�� m��8� H����� 

��3�"R9 x# 4.22 2 2.11 

��3�"R9 �w� 86.93 169 0.51 
4.10 0.018 

 ��Gh& 09 ����
0.05 

 
 L 18 X5 ~� . ^m� G0�� *& k�G��6 � L% 1 NK

�` � ��Gh& 09 ����0.05 �� , t5� 7 �� -5 => �;�
 �� ° � (�8�� � 0%9 ?�	��G(� p	 �%m�lT> ��Z� ?�n
 ?�@%4AB5 ?�5�C ?�%D����� ?E��& ��FG(� �-8�
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 ?��0( �9 `'GdZ ���B5 ,L%��G�� . ���	
�� 31�1
L%��G�� . *�Pd [ � 9 p 	 t5� V�� 8l & � 7���5

% � 8� 4Gd� ��FG (� L B ;L%��G�� . OPQ� ?��0( �%V

�Scheffe � . E I t5� V�� q �B 8l & * 9 :;<��
 L18 X5-�7:� 

 

 ,�� )���47 :6 U�&�y ��	�w4Scheffe 6 ��s��	
�� ���� ���s����� ��s��� ����s� ���� z�{ ����� �!�3 ��#�R�� $ S��&� ��M� |�����

NOP ��!� ��3 A\�w�# ,����� $ ���#]� ����K 

 ��!� ��3NOP j�8k l���9  1� ��.5��!�   1�5 nV 10��!�   1� �_f.10��!�  |��M� S�&� 

 1� ��.5��!�  3.12  *   *& 31K5?��0(  

 1�5 nV 10��!�  2.64     

 1� �_f.10��!�  2.81     

 * m��8� �!3 ��� S��I ����0.05  
 

 L18 X5~� ^m�Gc *& k�G��7 � t5� 7 �� -5
�� ��Gh  &   09 �  �0.05 ?E  ��& ��FG  (� �  -8� . 

 p  	 L% ��G�� . 3 1�1 ?� @%4AB5 ?�5�C ?�% D�����
 OP  Q� ?�5n ?E  ����� *  &5 => 10?��0  ( � p  	5 ,
 OP  Q� ?�5n ?E  ����� *  & 3  1K5?��0  ( � q  �n5 ,

 OPQ� ?�5n ?E���� k��l�� *& 31K5?��0( [� 

 /−  FG����� ����� ��3 A\�w��	��: 

8�  4Gd� i��  -> L  Bw��  TC� *��  4G�� 3  %�Y  

4(ANOVA �%m�l T)� � �Z�� ?�n t5�V�� �7���  .
 ?�@%4AB5 ?�5�C ?�%D����� ?E��& ��FG(� �-8�
 . OP Q� ?��0 ( `'G dZ �x�±B SG�� ���	
�� 31�1

,L%��G�� X5~� kD�� EI �8[� 
 

 ,�� )���48 :6� 1��	�� ���* ��	�w �s��� ��s��	
�� ���� ���s����� ��s��� ����s� �s��� z�{ ����� �!�3 ��#�R�� $ S��&� ��[�� W��b

��	����� ����� ��3 A\�w�# ,����� $ ���#]�K 

1��	�� ��M� ���#�9 Q�"D ���k ����� ���#�9 l���� A �"�� ��[�� m��8� H����� 

��3�"R9 x# 23.62 2 11.81 

��3�"R9 �w� 67.53 169 0.40 
29.56 0.000 

 ��Gh& 09 ����
0.01 

 

 L 18 X5 ~� ^m�Gc *& k�G��8 � L% 1 NK�` �
 ��Gh& 09 ����0.01 ?�n t5�7 ��-5 => �;� ��!5 ,

 � -8� ��° �(�8�� �0%9 ?�	��G(� p	 �%m�lT> ��Z�

@%4AB5 ?�5�C ?�%D����� ?E��& ��FG(� 3 1�1 ?�
 ?�85 �� � 9 `'G dZ �� �B5 ,L% ��G�� . ���	
��
 S G�� � %+%��G�� �%�+��� . 31�1 ?�@%4AB e9 �%4�8G��
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�U%�9 *�lT [ ?�85�� �9 p	 t5�V�� 8l& �7���5
 �%V%� 8�4Gd� ��FG(� LB ;�%4�8G���Scheffe  � :;<��

 L18 X5- . EI t5�V�� q�B 8l& *9�9:� 

 

�� )��� ,49 :6 $ �s��#]� ���� ����	
�� ���� �������� ����� ����� ���� z�{ ����� �!�3 ��#�R�� $ S��&� ��M� |����� U�&�y ��	�w

��	����� ����� ��3 A\�w�# ,�����K 

��	����� ����� ��3 j�8k l���9  a�#. N�b� ��	���� N��� ��	���� N��� 1� �_f. |��M� S�&� 

 a�#. 2.47     

N�b� ��	���� N��� 3.22 *   OT�5 �%4�8B O85� 

��	���� N��� 1� �_f. 3.19 *   �%4�8B O85� *& �oIK 

 * m��8� �!3 ��� S��I ����0.05  
 

 L18 X5~� ^m�Gc *& k�G��9 � t5� 7 �� -5
 ��Gh& 09 ����0.05»�G�� �b0�� e9 : 

1  − �� t5�7 -�B ?E ��& ��FG(� �-8� . ��
 p  	 L%  ��G�� . 3  1�1 ?�  @%4AB5 ?�5�C ?�%  D�����

 «'  �� ?E  ������  %4�8B O85� wK e  9 *�l  £ �� ,
 e9 ?']��� ?E����5�OT�5 �%4�8B O85�� q �n5 ,

 e9 ?']��� ?E���� k��l��OT�5 �%4�8B O85�[� 
2 − & ��FG(� �-8� . ���� t5�7 -�B ?E��

 p  	 L% ��G�� . 3 1�1 ?� @%4AB5 ?�5�C ?�% D�����
 ,�  %4�8B O85� wK e  9 *�l  £ � «'  �� ?E  ����

 e 9 ?' ]��� ?E����5�� %4�8B O85� * & � oIK� ,
 e9 ?']��� ?E���� k��l� q�n5� O85� * & � oIK

�%4�8B[� 
 i−  FssG�� �ss"�� (�ss<� A\�ssw4 ,+��ss<b

}-.:6 

d� i�� -> LB ? 8� 4G�T-Test � t5� V�� � 7���
 . �%m�l  T)� �  �Z�� ?�n ?E  ��& ��FG  (� �  -8�

 L%��G�� . ���	
�� 31�1 ?�@%4AB5 ?�5�C ?�%D�����
 3+��� N�<& `'Gd� ��G� �x�±B SG��� �%&�<T �(8&

�%�!K 5K� X5~� kD�� EI ,�10[� 
 

 ,�� )���410 :6 ��	�w4� 6� $ S��&� ��[�� ,����� $ ���#]� ���� ����	
�� ���� �������� ����� ����� ���� )�b ����� �!�3 ��#�R�

�"�� (�<� A\�w�#K 

�"�� (�<� ���� j�8k l���9 W����9 A�Ye[ � �"�� ��[�� m��8� H����� 

����<b ����� 113 2.72 0.79 

����-. ���� 59 3.06 0.53 
3.37 0.001 

 ��Gh& 09 ����
0.01 
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 L18 X5~� ^m�Gc *& k�G��10 � L% 1 NK�? �
 ��Gh& 09 ����0.01 ?�n t5�7 ��-5 => �;� ��!5 ,

 �-8� X�T �(�8�� �0%9 ?�	��G(� p	 �%m�lT> ��Z�
 ���B5 ,L%��G�� . 31�1 ?�@%4AB5 ?�5�C *U&�FG(�

l � t5� V�� q�B 6c�I5 ,*U�+9 N�<& `'GdZ k��
�%�!K �8�& . *�+�� «'��[ 

3 − �%�?��!�� ,h��_� )r8� C;��e  �3: 

e9 �(�8�� ��z(K *& _��o�� X�{h�� Å0� : �s�

 ���� ���sss����� ��sss��� ����sss� ��sss����

?,����� $ ���� ����	
�� 

 ���FG  (� L  B ;X�{h  �� ��  ! *  9 �  	�-Æ�5
 �8�%��� ?� 7��bcZ�5 ,�%	�h �� ?�A(�G�� �� @G� ,�

 ��FG  (� ?�  1��& X�  T �  (�8�� �  0%9 ?�	��G  (�
 . 3   1�1 ?�   @%4AB5 ?�5�C ?�%   D����� ?E   ��&

 X5~� . kD�& �! EI ,L%��G���11[� 
 

 

 ,�� )���411 :6��� 1%����s� ������ 13 ����� �!�3 ��#��o a���J�!� �%	����� ��#�8k ��
���9� ���@9 p8!�� ���<�� �s��� ��s��	
�� �

,����� $K 

��I�9 ���� 

� N��sssss	��  a7��&
O;	 

a7��& ��, 
 �¥

a7��& 
 a7��& �¥

O;	 

 l���9

j�8k 

 A�Ye[

W����9 p
��]

�
 

? 112 41 9 10   
15 

 *  & S  0�0+� ��8  �� Ål  �� X5  - ¯�  D
�%+%��G�� �%�+��� . 31�1 ?�@%4AB ��FG(� % 65.1 23.8 5.2 5.8   

4.48 0.84 1 

? 74 73 22 1 2 
6 

 �  %V%I e  9 ?E  ���� ��8  G� ^&��  	 �7��  B �  9
�%+%��G�� �%�+��� . 31�1 ?�@%4AB ��FG(� % 43.0 42.4 12.8 0.6 1.2 

4.26 0.79 2 

? 61 79 28 4   
8 

 . 3 1�1 ?� @%4AB ��FG (Z ?�xV, ��-5 �9
 �%+%��G�� �%�+��� % 35.5 45.9 16.3 2.3   

4.15 0.77 3 

? 67 68 24 8 5 
7 

 ?� @%4AB ��FG (� � %V%I kD�� 3%�� ��-5 �9
�%+%��G�� �%�+��� . 31�1 % 39.0 39.5 14.0 4.7 2.9 

4.07 0.99 4 

? 69 67 16 12 8 
10 

 ��FG (Z � &f'�� � %0@G�� ?� c�<&)� �7�� B �9
�%+%��G�� �%�+��� . 31�1 ?�@%4AB % 40.1 39.0 9.3 7.0 4.7 

4.03 1.09 5 

? 47 76 19 19 11 
14 

 ?� @%4AB e 9 ��8 G�� .� <�� 6 1��� �7��B �9
�%+%��G�� �%�+��� . 31�1 % 27.3 44.2 11.0 11.0 6.4 

3.75 1.16 6 

? 16 87 23 33 13 
9 

 ?� @%4AB ��FG (Z � %7�<�� ?�8� U�� ºw � s%�
%��G�� �%�+��� . 31�1�%+ % 9.3 50.6 13.4 19.2 7.6 

3.35 1.12 7 

? 17 86 32 13 24 
3 

 � %�+��� . 3 1�1 ?� @%4AB ��FG (� N�	 ��@G9Z�
�+���� *& PIK g�U-5 g�G15 ��AG� �%+%��G�� % 9.9 50.0 18.6 7.6 14.0 

3.34 1.19 8 
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E#�� v ,�� )���4116K 

����I�9 �� 

� N��sssss	��  a7��&
O;	 

a7��& ��, 
 �¥

a7��& 
 a7��& �¥

O;	 

 l���9

j�8k 

 A�Ye[

W����9 p
��]

�
 

? 18 72 19 51 12 
12 

 3 1�1 ?�@%4AB ��FG(� 09 ?�4��A�� 39�VB �9
�%+%��G�� �%�+��� . % 10.5 41.9 11.0 29.7 7.0 

3.19 1.18 9 

? 17 44 63 36 12 
5 

?�  @%4AB ��FG  (� Z �  %+%��G�� �  %�+��� . 3  1�1 
?�%D����� ?�7/& L��@B *+D 3d� % 9.9 25.6 36.6 20.9 7.0 

3.10 1.07 10 

? 12 45 63 41 11 
13 

 . 3 1�1 ?� @%4AB ��FG(� 09 �%]�lQ� v�%¥
�%+%��G�� �%�+��� % 7.0 26.2 36.6 23.8 6.4 

3.03 1.02 11 

? 11 58 40 49 14 
11 

	��  ] �  %�+��� . 3  1�1 ?�  @%4AB �  & 3  &��G�� �
�%+%��G�� % 6.4 33.7 23.3 28.5 8.1 

3.02 1.10 12 

? 1 52 53 45 21 
4 

 Z �  %+%��G�� �  %�+��� . 3  1�1 ?�  @%4AB ��FG  (�
?�%D����� 8�@& ��%4u5 �i'GB % 0.6 30.2 30.8 26.2 12.2 

2.81 1.02 13 

? 2 39 60 41 30 
2 

& `�Q� . 3 1�1 ?� @%4AB : %W�B 09 3;V�� *
�%+%��G�� �%�+��� % 1.2 22.7 34.9 23.8 17.4 

2.66 1.05 14 

? 5 15 40 68 44 
1 

 � %�+��� . 3 1�1 ?� @%4AB ��FG (� N�	 ��@G9Z�
�0& �5- Z �%+%��G�� % 2.9 8.7 23.3 39.5 25.6 

2.24 1.02 15 

��� l���9�* 3.43 

W����9 A�Ye[ 0.63 

 * 1� j�8k l���95����� K 
 

 L18 X5~� . ^m�G0�� �;B�11 � ?� 1��& NK =>
 3 1�1 ?� @%4AB5 ?�5�C ?�%D����� ?E��& ��FG(�
 ,�  %��9 ?i�  - ;��  ���� �  0�+	 �  %+%��G�� �  %�+��� .

 �	 ��hT ¯(�G+	�3.43� w8�%�& `��bc�5 ,�0.63� ,
15 p 	 � & � � �%	�h �� ?�A (�G�� 6T5��B �4.48 −

2.24� ;wK µ5�
 B � �K p 	 � &  � -8�É�; 	 a 7��&Ê 
 �-8�5Éa 7��& �¥Ê g� @75 , �� %@� ?� <%� �E Q� 

+G��� . �%�9 ��! �(�8���@V�� ?i�- n> ;O L 18 �15 �

e9 Å0B SG�� :É S0�0+� ��8�� Ål�� X5- ¯�D
�1 ?� @%4AB ��FG (� *&� %+%��G�� � %�+��� . 3 1Ê  .

 �	 ��hT ¯(�G+	5 =5C� �4B����4.48� , ?i� - E0 %	
�  @V��O L  18 �28 ��Ul  c5:É � ��FG  (� N�  	 ��  @G9Z

�  0& �5  - Z �  %+%��G�� �  %�+��� . 3  1�1 ?�  @%4ABÊ 
 �	 ��hT ¯(�G+	5 O�dC� �4B���	�2.24�[   

 �' 9K X5~� . ^m�G0�� *& p4B EINK ¥� %4�� 

«'�� ,?�%D����� ?E��& *UG�+� ,�(�8�� 1 *@VB� 
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e9 NK É * & S 0�0+� ��8 �� Ål�� X5- ¯�D
� %+%��G�� �%�+��� . 31�1 ?�@%4AB ��FG(�Ê3<; �  

=5K q  �B ?�  1����    �	 ��h  T ¯  (�G+	�4.48 �
 w8�%�& `��bc�	5�0.84�,  �%��5É ^&�� 	 �7�� B � 9

%I e9 ?E���� ��8G� . 3 1�1 ?�@%4AB ��FG(� �%V
�%+%��G�� �%�+���Ê.  �4B��� ,�%c�o��  �	 ��hT ¯(�G+	

�4.26 � w8� %�& `��bc�	5�0.79� � &K ,É �� -5 � 9
�%+%��G�� �%�+��� . 31�1 ?�@%4AB ��FG(Z ?�xV,Ê 

   �	 ��h  T ¯  (�G+	 ,�  o��o�� �  4B��� . «�  %7�4.15 �
 w8�%�& `��bc�	5�0.77�EI , NK É 3 %�� �� -5 � 9

 �  %�+��� . 3  1�1 ?�  @%4AB ��FG  (� �  %V%I k  D��
�%+%��G��Ê �+G� �%4�¥K wK8 �hT ��	���� �4B��� . «�� 

   �	 ��h  T ¯  (�G+	 ,�  (�8���4.07 � `��bc�  	5
 w8�%�&�0.99� Nª 7 ��dK5 ,É ?� c�<&)� �7�� B � 9

� %�+��� . 3 1�1 ?� @%4AB ��FG (Z �&f'�� �%0@G�� 
�%+%��G��Ê �	 ��hT ¯(�G+	 ,�h&�Q� �4B���	 i�- 1 

�4.03 � w8�%�& `��bc�	5�1.09[�  
. 3 	�@��  �c NK  ?�% D����� ?E ��& � %4��¥

«'�� *UG�+� *@7��� Z �(�8�� e9  NKÉ N� 	 �� @G9Z�
 �5 - Z � %+%��G�� �%�+��� . 31�1 ?�@%4AB ��FG(�

�0&Ê  �	 ��h T ¯(�G+	 �2.24 � w8� %�& `��bc� 	5
�1.02� NK *��� Z5 ,É : %W�B  09 3; V�� * & `�Q�

�%+%��G�� �%�+��� . 31�1 ?�@%4ABÊ ,�PI �	��] 3o+� 

 �	 ��hT ¯(�G+	�2.66 � w8� %�& `��bc�	5�1.05� ,
 NK   @G�B Z �  (�8�� �  +G� �  %4��¥ NK5É ��FG  (�

5 �i'G B Z � %+%��G�� � %�+��� . 3 1�1 ?�@%4AB � �%4u
?�%   D����� 8�   @&Ê    �	 ��h   T ¯   (�G+	 �2.81 �

 w8�%�& `��bc�	5�1.02� NK �c E0%	 ,É 3&��G�� �	��]
�%+%��G�� �%�+��� . 31�1 ?�@%4AB �&Ê ¯ (�G+	 ?i�- 

 �	 ��hT�3.02 � w8�%�& `��bc�	5�1.10� q�� I5 ,
 NK �� � Z �(�8�� �+G� Nª7É  09 �%]�l Q� v� %¥

�@%4AB ��FG(��%+%��G�� �%�+��� . 31�1 ?Ê � @m�9 3o� 
  �	 ��hT ¯(�G+	 ,��4I�3.03 � w8� %�& `��bc� 	5

�1.02 [� X�{h�� ^m�Gc ?�UWK 15 NK _��o�� j�0!� g�9 

*& ?�	��l�� SG�� IK �+G� � G@7��& �(�8�� � U%�9 

?�-8	 �B5�VG& LU@%�B *9  ?� @%4AB S 04B5 ��FG(�
31�1 . ��G�� �%�+���,�%+% ��!5 aVG� �& �9 ^m�Gc *& 

?�(�8�� �@	�h�� �@��G�� ��� ;�c�~� �7�D> => � 9 

?�1���� *& ?�n ��%4A�� �]�Q� ����� L%��G�� �z%4	.  
 * & � o<�� j� 0! N� 	 � �%G0�� �� ! ·VB 15
 ?� @%4AB ��FG(� 09 ?E���� �-��B SG�� ?��bG��

;w8��> S+%}0B �! �& �U0& ,31�1 Ål�� �9 O���xI 
 � z%�5 ,?�@%4AG�� ��! |04G� ?E���� x%VY5 ,�%(�8��
 ,�&f'�� �%0@G�� ?�5�C� �7�B5 ,�4(�0�� �%+%��G�� �z%4��
 �� ! ��FG (� � �AG� _ %T ;w8� U& � ! � & �U0&5
 ?E��& NK _T�4�� ��� SG�� ?�8�U�� ¤�	 ?�@%4AG��
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� *& 31K ��Gh& . *�x� Z ?�%D����� *<+G�� v��A�
 �Vo<& ��8B ^&��	 => �-�b	 *�K5 ,?�8�U�� ��! *&

�%+%��G�� �%�+��� . 31�1 ?�@%4AB ��FG(� �%V%I e9[   
4 − �%�?��!�� ,E#�� )r8� C;��e  �3: 

e 9 �	���� X�{h�� Å0� : ?�n t5� 7  -�B 3 !
 ��Z�� ��Gh& 09 �%m�lT> ��Z��α=0.05 � ?� 1��& .

�FG(� 3 1�1 ?� @%4AB5 ?�5�C ?�% D����� ?E��& �
 ?�� �G� �x �B ;���	
��� ?�85 �� ,L% ��G�� . OP Q�

3+��� N�<& ,�%4�8G�� :R!K 5K S&�<T�? 

 ?�8�4GdZ� i��-> LB ;X�{h�� ��! *9 �	�-Æ�5
�&f'�� [ � g�4B � 	���� X�{h �� ^m� Gc �� 9 R � E% 75

�(�8�� ?���G�:  
 .−  FG��\�w,����� $ NOP ��!� A: 

8�  4Gd� i��  -> L  Bw��  TC� *��  4G�� 3  %�Y  

4(ANOVA �%m�l T)� � �Z�� ?�n t5�V�� �7���  .
 ?�5�C ?�%   D����� ?E   ��& ��FG   (� ?�   1��&
 � 9 `'G dZ �x �±B S G�� � ��	
�� 31�1 ?�@%4AB5

,L%��G�� . OPQ� ?��0( X5~� kD�� EI �12[�  
 

 ,�� )���412 :6 ,�s���� $ �s��� ��s��	
�� ���� 1%����s� ��s���� z�s{ �s���� �s!�3 ��#�R�� $ S��&� ��[�� W��b� 1��	�� ���* ��	�w

NOP ��!� ��3 A\�w�#K 

*��4G�� 8l& ?��	��� ��+� ����� ?�-8� ?��	��� ¯(�G& ` �+%1 ��Z�� ��Gh& a%��G�� 
?�9�+��� p	 4.08 2 2.04 

?�9�+��� 3d�� 63.29 169 0.38 
5.45 0.005 

 ��Gh& 09 ����
0.01 

 

 L18 X5~� ^m�Gc *& k�G��12 � L% 1 NK�` �
 ��Gh& 09 ����0.01 ?�n t5�7 ��-5 => �;� ��!5 ,

 ��  ° �  (�8�� �  0%9 ?�	��G  (� p  	 �%m�l  T> �  �Z�
 . 3  1�1 ?�  @%4AB5 ?�5�C *U&�FG  (� ?�  1��&

�� . *�P  d ?��0  ( �  9 `'G  dZ ��  �B5 ,L%  ��G
L%��G�� [ . OPQ� ?��0( �9 . t5�V�� 8l& �7���5

 �%V%� 8�4Gd� ��FG(� LB ;L%��G���Scheffe � :; <��
 L18 X5- . EI t5�V�� q�B 8l& *9�13:�  

 

 ,�� )���413 :6 U�&�y ��	�w4Scheffe 6�3 ��#�R�� $ S��&� ��M� |����� $ �s��� ��s��	
�� ���� 1%����s� ��s���� )�sb �s���� �!

NOP ��!� ��3 A\�w�# ,�����K 

OPQ� ?��0( �9 ��h�� ¯(�G��  *& 31K5?��0(   *&5 => 10?��0(   *& �oIK10?��0(  k��l� t�V�� 
 *& 31K5?��0(  3.53     

 *&5 => 10?��0(  3.69   *  *&5 => 10?��0(  

 *& �oIK10?��0(  3.31     

* m��8� �!3 ��� S��I ����0.05  
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 L18 X5~� ^m�Gc *& k�G��13 � t5� 7 ��-5
 ��Gh & 09 ����0.05  ?E ��& ��FG (� ?� 1��& .

 p  	 L% ��G�� . 3 1�1 ?� @%4AB5 ?�5�C ?�% D�����
 OPQ� ?�5n ?E����� *& �oIK10?��0( � ?E ����5 ,

 OP Q� ?�5n� *  &5 => 10?��0 ( � k��l  � q  �n5 ,
 OPQ� ?�5n ?E����� *&5 => 10?��0( [� 

 /−  FG����	����� ����� ��3 A\�w: 

8�  4Gd� i��  -> L  Bw��  TC� *��  4G�� 3  %�Y  

4(ANOVA �%m�l T)� � �Z�� ?�n t5�V�� �7���  .
 ?�5�C ?�%   D����� ?E   ��& ��FG   (� ?�   1��&

	
�� 31�1 ?�@%4AB5 ?��0 ( `'GdZ �x�±B SG�� ���
,L%��G�� . OPQ� L18 X5~� kD�� EI �14[� 

 
 ,�� )���414 :6z�s{ �s���� �!�3 ��#�R�� $ S��&� ��[�� W��b� 1��	�� ���* ��	�w  $ �s��#]� �s��� ��s��	
�� ���� 1%����s� ��s����

��	����� ����� ��3 A\�w�# ,�����K 

�M�1��	�� � ���#�9 Q�"D ���k ����� ���#�9 l���� A �"�� ��[�� m��8� H����� 

��3�"R9 x# 16.04 2 8.02 

��3�"R9 �w� 51.34 169 0.30 
26.40 0.000 

 ��Gh& 09 ����
0.01 

 
 L18 X5~� ^m�Gc *& k�G��14 � L% 1 NK�` �

 ��Gh& 09 ����0.015 => �;� ��!5 , ?�n t5�7 ��-
��  ° �  (�8�� �  0%9 ?�	��G  (� p  	 �%m�l  T> �  �Z� 

 . 3  1�1 ?�  @%4AB5 ?�5�C *U&�FG  (� ?�  1��&
 S G�� �%4�8G�� ?�85�� �9 `'GdZ ���B5 ,L%��G��

� %+%��G�� � %�+��� . 3 1�1 ?�@%4AB . �U%�9 *�lT [
 L B ;�%4�8G�� ?�85�� �9 p	 t5�V�� 8l& �7���5

 ��FG(� �%V%� 8�4Gd��Scheffe � 8l & *9 :;<��
 L18 X5- . EI t5�V�� q�B�15:� 

 
 ,�� )���415 :6 ,�s���� $ �s��#]� �s��� ��s��	
�� ���� 1%����� ������ )�b ����� �!�3 ��#�R�� $ S��&� ��M� |����� U�&�y ��	�w

��	����� ����� ��3 A\�w�#K 

	����� ����� ��3�� j�8k l���9  a�#. N�b� ��	���� N��� ��	���� N��� 1� �_f. |��M� S�&� 

 a�#. 3.65   *  g�	K 

N�b� ��	���� N��� 3.50   * OT�5 �%4�8B O85� 

��	���� N��� 1� �_f. 2.91     

 * m��8� �!3 ��� S��I ����0.05  
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 L18 X5~� *& k�G��15 � � ��� t5� 7 ��-5
 09 ��Gh&0.05»�G�� �b0�� e9 : 

1−  ��FG  (� ?�  1��& . �  ��� t5�  7   -�B
 L%��G�� . 31�1 ?�@%4AB5 ?�5�C ?�%D����� ?E��&

 e9 ?']��� ?E���� p	�� %4�8B O85� * & �oIK� ,
 q �n5 ,�%4�8B O85� wK e9 *�l£ � «'�� ?E����5

5� wK e9 *�l£ � «'�� ?E���� k��l��%4�8B O8[ 
2−  ��FG  (� ?�  1��& . �  ��� t5�  7   -�B

 L%��G�� . 31�1 ?�@%4AB5 ?�5�C ?�%D����� ?E��&
 e9 ?']��� ?E���� p	�� %4�8B O85� * & �oIK� ,

 e  9 ?'  ]��� ?E  ����5�O  T�5 �  %4�8B O85�� ,
 e 9 ?']��� ?E���� k��l� q�n5� � %4�8B O85�

OT�5[� 
 i− FssG��  �ss"�� (�ss<� A\�ssw4 ,+��ss<b

}-.:6 

 ? 8� 4Gd� i�� -> LB�T-Test � t5� V�� � 7���
. �%m�lT)� ��Z�� ?�n ?E ��& ��FG (� ?�1��& 

 L%��G�� . ���	
�� 31�1 ?�@%4AB5 ?�5�C ?�%D�����
 3+��� N�<& `'Gd� ��G� �x�±B SG��� �%&�<T �(8&

�%�!K 5K� X5~� kD�� EI ,�16[� 
 

 ,�� )���416 :6 ��	�w4� 6 A\�w�s# ,�s���� $ �s��#]� �s��� ��s��	
�� ���� 1%����� ������ )�b ����� �!�3 ��#�R�� $ S��&� ��[��

�"�� (�<�K 

�"�� (�<� ���� j�8k l���9 W����9 A�Ye[ � �"�� ��[�� m��8� H����� 

����<b ����� 113 3.39 0.67 

���-. ����� 59 3.52 0.53 
1.31 0.193 ���� �¥ 

 

 L 18 X5~� *& k�G��16 � L% 1 NK�? � � ¥
 �  �Z� ?�n t5�  7 ��  -5 �  9 => �;  � ��  !5 ,�  ���
 ?� 1��& X� T � (�8�� �0%9 ?�	��G(� p	 �%m�lT>
 �� �B ,L%��G�� . 31�1 ?�@%4AB5 ?�5�C *U&�FG(�

*U�+9 N�<& `'GdZ[ 
 ���T����� >��: 

 Nª7 ,�(�8�� �U%�> 6�]�B SG�� ^m�G0�� i�D .
R� E	 Ì�� _T�4�� : 

1 −  ?�  c�<&)� �7�  B5 ,�  %+%��G�� �  z%4�� �  z%�
 ?� 4�AG& � & � (�0G� E 	 �8� �� . �&f'�� �%0@G��

�o��� �%0@G�� a%4AB[ 

2 −  ��FG (� e 9 ?E ��+�� �+Gh�� ��8G��
 3  1�1 ?�  @%4AB5 ?�5�K 3<;  	 �  %+%��G�� �  %�+��� .

X� ��7 [ 

3 −  ;?E  ���� *  9 ��8  �� i�  ��� :  %V�
 ��FG (�	 � %+���� �58 �� L%+lB5 i�0	 *& *<+G%�
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�%+%��G�� �%�+��� . 31�1 ?�@%4AB[ 

4 −  «'  �� ?E  ��+�� ?�x  Vb�� ¤  �	 �  D5
�%+%��G�� �%�+��� . 31�1 ?�@%4AB *VW�� [ 

5 − m��-> S+�9 3%�� L�@B w�G£ ,?E��+�� S
 �%�+��� . 31�1 ?�@%4AB5 ?�5�C 3o&C� a%4AG�� e9

 g�%c5
<�> �U%�> X�]��� �h%B5 ,�%+%��G��[ 

��� >�� ��b]��: 

»�G�� µ
@±� �(�8�� �%�> 6�]5 �� gZE<G(�: 

1 −  S 04G	 |0�±B SG�� ?�(�8�� *& �x�� i��->
�)� � %+%��G�� ?� @%4AG�� ��FG(� � %�+��� . � %c5
<

�%+%��G�� �V�GF�� �%+���� ?�llFG�� .[ 
2 −  3 1�1 ?�@%4AB �%�9�7 `��G� �(�8� i��->

���c�o�� ��T��� ?�4��u 3%lY . �%+%��G�� �%�+��� . [ 

3 −  :  %W�B ?�  1��& `�  �G� �  (�8� i��  ->
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 �}c �U-5 *&?���	
�� ?�7/��[ 

* * * 
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