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 ���	� ����� �� ���� ������ �	��� ������  !"�	� #$%� &'�( )* &+��� ,%-�. / �0�1-� 2��03� 4�0��5 / 
&+��� &�16�7 2	87 &+�� ��1(� 9	�  1+�� 2��:�"�� ,!( ��	; �<�=>7 ���� �?>@ 2�(��A�  BCDE� )* &+�� 2��:�"�� F* GHI �

J�%K��7 =
 �	L &� ����M �*H1N O� PQR ��+> ���$� �!�S &�+���  '	��5 T6U "2��:�"�" &
V	*7� 11 � B�!��R �&� W"�	� X=
 
�*H1Y. )* ����F� #$%. &'�%� )* &+��� ,%-�. �	(7 &� V	*� ��!�M Z��%� 2��3� 4�0��5 / ,&+��0� �0(�\�7 �0]8Q� &�160�� 
2	87 �&+�� ��1(�� / ,2��:�"�� ���!��7 ����� ^@ 2�(��A� �?>@ ��+*�� &+��� 2��:�"�� �_> �	��� ��!�M `HA>Ha+"7 Wilcoxon, 
��V���7 `��C!� Spearman ,�+K�� �'��� ���	�� 	(7 2��S@ �'��-� �� `@ ����F� #$%. 	( &3�@ / OAb 9H�A� 2��3� 4���5 / 

+���,& &�16�7 2	87 &+��� ��1(�� / G�N ,2��:�"�� _> c�d e��� ��+*�f�� / �!��. �7g 2�(��A+�  0�� �0L CDE0� C0!> )0* &0+�� 
2��:�"�� F* GHI� 

.�:��?�� 5@����: &+��� ,%-�. ,4���5 / &+�� ,2��:�"�� 2	87 &+��� ��1(��< 
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.B'�!��:  

`� ���H\ C!a� / G�0N 25�60�5 2�0�H+�.7 l0a�� m�H60� mC0!> )0* �0��> 25�0Y. ,�0��*   
G�N7 &�+��� ,�n�M 	(7 ��� O* <�h �H3o 2��N�� m�Vk ��+1* ,&+��0� J0+R@ �03�+* �01]�@ m�V� &+��0� 

Learning Management System (LMS) �3�13� �����g &"	%� 9H0�K.  01�+��� �p*�0f� q01+��1+� F0* 
2�a!S ��a+� r%� / ^@ `�a�  /7^@ `��s �b V�S�� &+�. t3�dH�7� 

	(7 9V@ �H\�� C!a� / ��dH�H-a� 25�6�5 2�0�H+�.7 ��u0��7 �0���. �0��7$a�k q0� PQ0R 
Z�	. ,2����I7 �� �H3o G�aS@ m	"	d O� &]� &�+��� � f� 	%�� v�. 2�3o 27V@ &�+��� m	1��. 

)* ��H�!1a� / ��%. ,G7g W����@7 ,*�f�� �f+��. w� ��H�!1a� ��$�k7 �x7 GQM `�%� y�0� �03o 
�H3f� &+��� j7$a�k 2z�{7 t�7V@ �	����� ��$�k ,��a+A� ��@ / X=
 ��"g �3]� / J0�g 2�0��a�� 
�_?�� 2���%� �6�525 ��a+�Q� �3]�� �H3f� 	"	d H
 �1]�@ &+��� ���%-� Mobile Learning Systems  7@ 

 GHI F* &+���� , �_�2006�� 
	�" &+��� G�%-� ���� ��%�%8 ��+1*7 �fA+f� &+��� O* 	0��  0�� �H0%� )0* w�0�H� m	0*�( ��0f� 

��1�+��� ���@ ,q1+��. O� GQM J�%b ��7�� �&+�� ,*�f��7 w� ,&0+�. / ^@ �0(7 x7 ^@ ;`�0a� �0�K� 
w���" &+��. t1+�� WA8 t��	( �*�7 ,t1+�� 	"z�7 O� ����� �H3f� &+��� �=� ,t"	� _> ,?1" &+��� F* 

,"��H.  B�\1� O� 4_�@ &+��� ;j7$a�k ��8 	1��" )* &"	%� 9H�K.  1�+��� q1+��1+� �	����� 2��-%� 
25�6�5 ;��+*�f�� �	i C�H� ���� ��+*�f� �-�z�� C�7 �-�z��  BV_�* )* ,*�f�� q� &+�. &+��.7� ,�	0� 

2012 �� 
`� �Q�M5 ^H�$� l�'�� q� &+��� j7$a�k &+���7 ,%-�. ,?1�" / `@ �0��	� &�0� �	��0��� 
��H�!1a� / ,6f� 7@ ,1�. 7@ ��8 / Gz-. / ���8 &+��� j7$a�k ��@ / &+��� ,%-�. `�� ���	� &�� / 

 t0������7 &+�. V�S�� �b &+��. t�� 	dH�" `��s ^@7 `�a� ^@� ,^V�0L2011 ���01�
 V	60� =0
 x7 
2�A��� &�+��� y��� ��oH�� 2��	M GHI / ��+1�� ,��1�+��� O� ,d@ ����8 ��f� �0*H-�. GH0nH� 

W��\� 2��	�+� ��1�+��� �f+��. / ^@ `�a� ��� �]-� O* ,�(H� s�Y��7 PQ\� &31�+��� / ^@ `�0a� 
x7 ^@ ,�(7 	dH"7 `�*H� `�����@ 2��	; &+��� ,%-�. �� :2��	; ��1�+��� Pedagogical Services  ,?� 

VH� &+��� 2��	;7 �0��Q*k Informative Services GH!%��0> ,�YA0��7 �0
C�7 O0� 2��	0; �0"�Vk 
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 ��1�+���� ,�o�]�2013�� 
r!��" &+��� ,%-�. q
���� / 2�"�]� ,&+��� ,> _3-� ,1a" �M� �0� :�0"�]-� �0�'�-!� ,�0�*_�d5 

�"�]�7 &+��� / ,e��� �
Hd7 �_�
5 / =
 ��Rk `@ H�H-a����d ���%-� &3A� �	%� C0!> / J0�%b &+��0� 
��+1�> ��'�-� ,��*_�d ��@ �"�]� &+��� / e��� �]-�� &+��+� )* t�@ ��+1* GHn7 &+��. �� ����. O� GQ0M 
,*�f�� w� ���Sg &]-�7 ��+*�f�� ,?� :mz3d@ ,��H�!1a� &]�7 &�+��� za��. )0* �0�dH�H-a�� 7@ &0]� 

*V ��dH�H-a�� &+��� &� ,^�M2008�� 
2za�� �"�]� &+��� ,%-�. )* 2�"�]-� ��'�-!� ��*_�d5 &+��+� �	����� ��dH�H-a�� 	0>��7 X=0
 

�"�]-� )* ���@ m�]-� &+��+� )* t�@ �H8 ,MV e��� /�%D  *_�d ,au0�" �� 	08 C0!> �H+A0� ,&+��0. 
tf�oH�7 O%�. 7Vg2 ����. �
�V�6�7 P�A�>5 	0"z. O0� ,�0���. ,087 2Qau0. O0� GQ0M ,�H0� 

,�K!�7 ,G��A��7 Caf��7 p�E�� r��� mF; �0���� �0���.�� �%��A0� c�0-!� 2CA0f� m	0"	d� ,^�0M 
2008�� 

`� �"�]-� ��(��A�  9��`@ &+��� `Ha" �?>@ ��+*�� ��	-* �H%" `H1+��. �1��I� ����. / e��0� V	0� 
O� m��8 &+��. x7 G�N ;t���_�
 ��8 `Ha" 9	� ,%�� ,��  ��!R �K!+� O* �-�. ^=� ,1�   B���S  �!A-��� 
t� X	�f"7 / e��� ,t+1* �Y��-�7 �"H�$� X=L �"�]-� �+D�� �"�]-+� ��'�-!� 5� ��@ z>�� )0* J0�!\� �0���. / 

e��� V	� 7�%"�\� m��a�� O�7 2�%�!\� =
 ��Rk :&+���   0-!.)0* ,�+au0� &+��0�7 ,j7�0��� &+��0�7 
 ru-�� ,VH�A� H�@ ,�!+R2007�� 

 B�]�7 VHdH� t��u� q� ���� ,�6� w1�Y.7 ,C!a� `�� ���� �6� �L �3��]� , 0*_�d5 �03���%D7 
,��f6� ,�
C"���7 ,����(H�7 W�7 `@ "la� r1-�  1�+��� �3�� r1� ,����� w� ,w1�Y. =
7 W+\�"  �	* 

��7�� &�+�� ����. ��:�"�� `7	� ��+1�� ,��*_�d5 	(7 Vs �_�
5 W�HI�� ��*_�d5 �0�+1�+� ,�0�1�+��� 
�n���7 ,*�f� W��\� w� t+��s 7@ t+*�f� w0� �0*H1Y. 7@ ,0*�f� �0*H1Y. w0� �0*H1N �0M@,^ �0*_I�� 
��:�"�� �L ���@ / ,"	�� �H+� ,W��\� ��!S�7 2�d�8 �-��� 9	0� c5�0
 ,PQ0\� <0+�  0�� �0L �+0n 

 l"�	�� ��+1* c�-D@ / &3-�� �	b  �� ��!+A� 7@ �����k 2�(Q����� ,2V�d ,�+M2009 �� 
W+\�� ���� &+��� ,%-�.  B_+��  B��'�-� ��8 `Ha� �0��� K0n�� &�0+��� VH0. ��0��	� �0��* 2��0:�"��7 

,�n�M  f� m$f�  �� �%!�  * J�	�� ���H+�. C� ,V7	K. ���> 2��%. �H%� )* ,aS  1�+�� �H%" 
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&+�� 2��:�"�� O� t�QM ,�nH�� 9H�K. v�"�� O� GQM ��dH�H-a�� �8��. �*H!\� ���> �@ ���10� �@ 
;��'�� =� 	%� `�> �7V &+��. t�>��u�7  B��!+� �d�	� ;mC!> ��8 ���> ��f� �f��: �"��+� `g �H%" &+��. 
#�\� �+��@ 7@ Caf�+� ,%�A. 7@ ,*�f�+� q� PQ\� 4���7 / &+�� 2��:�"�� ���@ / ,o &+��0� ,,0%-�. 

t��� 	dH" GHb C!> ,?1�" / c�-� ���� &+�� mza��� GH8 ��.,&+ �H%� )* m�a� ���	. ��'�-!� / &+��0�  0�� 
�3���@ `@ &+��. �H%" c�-!� t����� / c�-D@ t��7�� ��.¡� mF;�� ��:�"�� �_� t���" W��\� 	1��" )* 2F0; 

 B�f+� mVHdH. �����. ��-!� w� m	"	I 2F; &�]-� ��f�>7 ,t"	� m��H�.� ,��06%�2008�� 
 `�uM ,�*HA� O� ,> Cu"7�2005 �4�0��5 GQ0M O0� ��E0�" 2��:�"�+�  %�%� &+��� `@ �� 

ru-� q1+��1+� / &+�� ,&�
�f. 2_�1���7 ��:�"�� ��V�L l��7 O� GQM £0f8 ¤�60� &�
�0f.7 ,r0%� 
w�\�A�7 ��dH�H-a�� `@ sz�� =
 W��I O� GQM ����a�� GH0n7 ��.q01+ �� &�
�0f. ��0:�"�� �0�1+��7 
,�313�7 ��7 J+M 2���� ��1�+�� q�� q1+��. )* �"H\� 2��3� ,nH�� ,87 2Qau. ��:�"�� �x7 =
 

W��I 2	>@ ���V ,> O� ,jC> �
�� (Kearney, Maher, 2013))* m�7¥ �_�0
5 �0�1-���� �0�-3. &0+�. 
2��:�"�� ,!( 	;�� O� GQM ��oH� 2��-%�� �?"	� ,?� &+��0� G�0%-� V�0!"¦7 Ipad, 	0%� �60+M X=0
 

���	� �� `@ �	��� GHI  1+�. 2��:�"�� ,!( ��	; &
	*�� / &+�� 9H�� P�A8 ,2�?+?. &0+��7 
&�
�f� ,�HAa� ��1-�7 2��3� Caf�� ��+�� ,&§	� <�=>7 &
	*�� )* &+�� �"��2��: / e���  0*_�d 

�-!� )* l�@ �"�]-� ��'�-!� ��*_�d5 �3'V�!�7 � 
	(7 �n7@ ���V ,0> O0� ,,�*_0�� ,`z0"z* `�0�s@ (Ismail, Azizan, Azman, 2013) )0* m�7¥ 

��oH�� 	�I 2��	; GHI / G�N &�+��� �x7 =
 W��I �6+M �'��� ���V H�D�� `�0��V7 (Matthew 

& Damian, 2013) �� `@ �	���  1+�� 2��:�"�� ,!( ��	; &+��+� ,%-�. / &+�� ,2��:�"�� 	0( 	*�0� 
)* z"z�� ��1-�� ��-3. &+�. 2��:�"�� ,!( ���_. �0�+�f� &�0+��� ,2��0:�"�� 	0%� &
	*�0� )0* �"H0\� 

&
��a�@ ��:�"�� O� GQM ,2�u(�-. GV�!�7 ,��a�g 7O"zU ,2��H+�. �3*�d$�7 ��H3A� ¨��M e�0\-� 
 1��� &+��+� � 

 �*��� ,�
�: O� ,> ��S@ 	(7�2010 �2z�. O� C?> t� 2��:�"�� &+�� / ,%-�. &+��� �	��� `@ 
t�g O1©�" 27V@ ª��� &+�� PQ\� &3+nH�7 O� GQM G�6� «� �Hn7 G����7 ,'��� mC6( ,�"�H�7 
77r'�� mV	��� ¬��� 9H�K. v�"�� �	0(7 �+0nH� X=0
 �0��	� �� `@ =0��Q� �0+8�. �0"V	*k 	0( 
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H�	��� GHI / &+�� 2��:�"�� H+nH�7 �� ��: 
• ��ua�� ��u�>7 �(Q�� ��:�"�� q� �1�( ,> O� O"$���0!� A , B   q0�7 &0��� j�0�!� �0�	+� 

��\; Y= AX + B� O� GQM ��!?� �1�( $���!� A, C���7 �1�( $���!� B la��7 � 
• Oa{ =��Q�� ,au�7 j7��� O� P�A8 r�� m��n O� GQM &�A%� ,1�� _�0� ,&3-0�� &3-01� O0� 

l�%" ,��f��5 �M¦7 w���" ��+1* ,Z��%� �*H1N7 9�M@ ,YA� �'��� ,2�0���%� `�0>7 �7	0" ®�0%-� F0* 
,"��H. GH8 ^@ ��f�� ^@7 &Y8 O� �H�6� Oa1" ?�3���( 

• ,nH� =��Q�� �� ��u�> 2�(Q* ��:�"� m	"	d �
H]� �	b m�H6� ���H" / ¬�@ w(H� � 
	(7 �6+M ���V ���Hd (Gupta, 2012) �� `@ �	��� &+��� ,%-�. / G�N &�+�� 2��0:�"�� ,0?1" 

m�HD / ��+1* ,l"�	�� �	����� GHI / &+�� 2��0:�"�� 	*�0� PQ0\� )0* &03� �H0��� �0����!� _0> 
&
	*�� )* ��u�> &�
�f� ��:�"� m	"	d ° Oa" &§	� �"�V �i / ���� &+��� �"	�+%�� � 

Cu"7 V�H� (Ford, 2009) �� `@ �	��� ��dH�H-a�� �0?"	� O0a1" `@ 	*�A0" / 4�0��5 / &0+�� 
2��:�"�� O� GQM �	��� 	"F� j7$a�k W"�	��7 `7@ O0"5 	0*H(7 2�0���� W0"H� W"�	0��7 F0* 

H"	�f� l��f�H> X=
7 27Vg Oa1" �3�	��� 	0"z�� O0� 9	0� ��H30� 4�0��5 q0� ,PQ0\� ��H0�7 
��dH�H-a�� e�R &+�� ���7$a�� 	*�A� / &*V 4���5 	-* PQ\� / ,8�. �	���� �f+��. x7 t'�D� � 
	(7 V�7 ª+\6� ¨��	� W��\� Student Engagement / �"�%� ���	� ��'�6%��5 ��-RH� ¨��	0�5 

W��\� ^=�7 �-�" :�	%� �(H� 	3I7 ^=� t�=!" W��\� / s�Y�� t���V ��f6�  �� 9V�� t� �� 2FM 
�'���7 ���A� / t8�Y� �7@ �	%� �� X��H� �A��. ��1�+��� O� �V�6� ��1�+�� ,�3�8���7 &�]-�7 ��� &+��� 

2��	;7 w�	� W��\� t?87 )* �>��u. mV�f��57 O� X=
 �\u�g 	(7 V	8 �"�%� ���	� �A± �7�� O� 
 �
7 W��\� 4��� �d�V )* &aK+� ����f� ��1+��� ��1�+��� 2���_.� ,��f�2012:� 

@− 4�u� PQ\� &31+��7 �>��u�� �   
P− 2Q*�f� PQ\� w� mV��( ��+a�� 
0d− 9H�A� ^	K��  1"V�>g 	-* W��\� � 

V− 9	� ���A� W��\� / c�D� t�FM ��1�+���� 
0
− 9H�A� �:� W��\� O* &*	� �	%.� 
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Cu"7 4���5 J�7 �"��� �-a� ��H1+�7 (Skinner & Belmont, 1993) �� m	S �*�u.  0�� w�	0� 
W��\� �� m�V�!. c	!� 4�u� &+��� ��1��57 t�� �O�7 &D `�� 4���5 / &+��� O1©�"  B��Ha�   B��>H+�  ,?� :

�>��u. / ��3. �\u�g7 ��1�+��� �f+��. �M¦7  B�����f� ,?� :�*�u. 2�
��57 2�>�Vk7 HK� �A0��. 
��1�+��� ��0�@ ,2H+!��u0��@ ,z0�H��d7 ,27z0"��7 �-�d�0�7 (Archambault, Janosz, Morizot & Pagani, 

2009) `Hf�©��  B	��  B�?��D V���g 4���5 H
7 	�!� ;/��. `7Cu"7 �� 4���5 ³f-� / 2_03� ,&+��0� 
O1©�"7 �H�u� mc�fa��� �!���7 / G=� ,	3I �	���7 2��Y��$0� &+��0� &]-0.  B�0��h / c�0-D@ �0�+1* 

&+���� 
���"7 ,> O0� �0a�� ��Q0>7 �"�0�7 �0Y��7 (Baker, Clark, Maier & Viger, 2008) 4�0��5 t0�E� 

�_�5 ru-� / 2_3� �\u�@7 ´�� �7	8 ,&+��� 7���> 4_�@ �H+A�  �� 	�!� W��\� O0* ��1�0�5 / 
��+1* &+��� �z�1"7 ,> �O &�+> ,�H>7 (Klem, Connell, 2004) q� q*H� O� �H+0� 4�0��5 :G7g H0
 

4���5 �1�A. ^=� O1©�" 2��+1* ,��>H+� ,�0�����7 �0����f�7 �H0-�7 j�0?� O0� 4�0��5 Cu0" �� 
���Y�� W��\� �(H. ^	K�� 9	0�7 X�µ� )0* m���0?. �0�oH�7 C0af��  Y��$0�5 2��03�7 ,08 

2Qau. 7@ ����� �H+� ¶�KA� / ���8 ,uf� � 
 &��" Cu"7�2013 ��� `@ q��Y. q13. J�%K�� 4���5 / l"�	�� �� :�3-�  R���  Engaging 

Curriculum, ��dHd	��7 ��R��� Engaging Pedagogy � a+� ��	-" PQ0\� / &+��0� W0� )0* �
�0-� 
2��:�"�� \u�@7�3� `@ O1©�� :,*�f��� ,v$�5 «�u�7 ���ua��57� ,8 2Qau. c�6%��57 �
4�!��57 m����� ���(H�� ,>�u� 2�*H:H�7 ��%�%8 ��*_�d7 �r'��H�7 mV	0��. �0�dH�H-a��7 �0?"	� �

	"z"7 O� 4��� PQ\� / &+�� 2��:�"�� ��	-* O1©�� 2��Y��$� l"�	�� H�V ,0nH� �0�dH�H-a�7 
�?"	8 ,?� :,��$�k ,2�"	�-.7 , a"H� PH��H�� �
C�7 O� VH� ,nH�� j7$a�k  �� 	*�A0� / w0�� 

9H�A� 4���5 / ��+1* &+��� � 
ª:H"7 �-a� �C�7 	��0S���7 `���	0->7 (Skinner, Furrer, Marchand & Kinderman, 2008) �0��@ 

4���5 / _3�2 &+��� ,���> l�'� / #�Y-� ,·�	� )�� 9	. C6%� Oa1" O0� t0�QM �0!-�� &+��0� 
,�6b7 ,PQ\� )*7 9	. 	��!� Oa1" O� t�QM �!-�� #�Y-��� / m��� �0�+1�� �0�a��7 w0� ��Qau0� 
m�	%�7 )* �3+8 PH+�E�  1+*� 
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9V�" 4���5 / &+�� 2��:�"�� ��7 -1©�"t O� 2��3� �*H-��  B�7V  B_03�  B5�0��7 / &�0+�� &0+��7 
2��:�"�� 	%� ��!D@ ���V �-�� (Ping, 2001) ���V7 �Q�� 2004 �`@ ,*�f� W��\� t�>��u�7 w� t01+�� 

t'Q�s7 O� GQM ,mc�( ,����>7 ,�_��7 ,�?{7 9H�K1+� v�"�� 9V�" �� H01� C0af�� v�0"�� X�0�57 
�k¶� HK� 2��:�"�� �_> `@ 4���5 	�I / T68 2��:�"�� Vs O0� ,�60b PQ0\� 2��0:�"�+� �

 a�7 	*�A" &+�. t�QR )* 4���5 / &+�� ,2��:�"�� 	�5 `@7 &�§ C�H�� &�16�7 2���� l"�	� �0+"	� 
l"�	�+� &+��+� , f6� ��g ^=� 	( `Ha"  B	�f� / q!��d :G7g ,?1�" / qAb J1* &+��� O"Ha�7 �"�� 

���h GH8 &+��� 9	� ,&+��. ����?�7 ,?1�� / qAb cV@ &+�. t�h mV�"s7 t��	( )* w-0n 2��0( �0�1"H%� 
,�1�+� =
7 �� Oa1" `@ J+\" t�+* �1�%� ���©. 7@ 	'��� /�0:k ¨h_-0� l"�	0�� �0���f�� 	0!* ,z0"z�� 
2013 �� 

	(7 ��� O* �H\�� w"´� / ��$�k VHd7 2�A��� ��1�+�� �\�$�  B��a+0� 57  B��a+0� O0a1" O0� 
�LQM G�6�5 ,nH��7 q� q1�3. ��+1���� ��1�+��� GHnH�7 w"´� �� 2��%� 2��:�"�� ���7$a�k �

	(7 ª!n@ &+��� ,%-�. 	8@ 4_�g �?"	� &�+��� 2��:�"�� �31+��7 �. t�	%" O� �"z� mV	��� �\��� V7	8 
`��z� ,`�a.7 	(7 #��@ �n�f� &+��+� 9	� m��� `7	� 4�!��5 `�a1� 7@ `��s ;q�� =0� `�0> GH0K�� �� 

¨���� 2��%� 2��:�"�� m�H6� ���7$a�� &a� ,'�
  B�]� �H\�+� ���A�. / ��+1* ¨���� 2��%. �0��7$a�k 
 �� ,1u�  B_0>  BQ'�0
 O0� 2�0-'�a� �0�1�+��� �0+?1�� / :,�H60-� 2¥�0�7 ,�0-"H��H!� 2��H0��� 

,��K�:H�� 2��H���7 ,�>�K�. 2�f+�7 ,2H6� ,H"	�f�7 ,���.7 ,��:$�5 2��!�M57 �0��7$a�k 
 �
C�7� ,VH�A� H�@ ,�!+R2007�� 

	dH�7 2�F� m	"	* �+�d �A��.2 ��1�+��� ,1�� )* w:7 9H�K. v�"�� )* GH0I �03-� :
�!��� / �8��� 9H�K. V	*g mC!> O� ,q1+��. z�{ ,"��H. �*´��� / &"	%� �0"=��� ,�0�d�� ��0!�*�� `@ 
V	*@ q1+��. O"=� `H+*�f�" w0� 9H0�K. v�0"�� F0* ,,0"��H. V	0*@ ��0���( W�60" 03%�%b� &+����0� 

,j7$a�k <�=>7 ��H� GHI V	*E� mC!>  B	d ,1u� w1�Y. ,,0a> / q08 `@ V	0*@ mz03d@ ��H0�!1a� 
mV7	� �A��7 ��sQ� &+��1+� GHR �(H� �0���%� ,,0"��H.�� =0
7 q0!" �0��@ �0*�7 9H0�K. v�0"�� 

 ´"7 ��H3A� t�� ,*�f��7� ,�	�2012�� 
O1©�" &+��� .,%-� &"	%� 9H��  1�+��  01(� V	0��� r'�0�H� ,0?� :�H60-� �0�H�a. Texts 7@ 



����� ��� 	
�� �� 

 ����� �������������� �� �������� ������� ������  8< <

�(H\-. Spoken words 7@ 2�D�� ���Hn 7@ 2��H�� ��\M Graphics ���a� �3*H�@ O� �H�� ������ 2�8H�7 
��\�\U �H��7 ��K�:H� �H��7 �>�K�� Animations 7@ �Hn �0���D Still pictures 2�0\%�7 f�H"	0� Video 

clips �
C�7 &�"7 &�16� 9H�K.  1�+��� )* ���
 2	87 &+�� ��1(� O� ����. 2��3.7 �-a� &+��� / 
O�s #7$" mV�* q� q�%�(V �� l± m¹* �%�(V ,?1"7 ,> w\%� �3-� m�a� �1'�( ��=� J+\"7 )* ,> w\%� 
�3-� O'�a�  1�+��� Learning Object 7@ w\%.  1�+��� ,au�7 X=
 wR�%.  B��� Z�	� j7$a�k ,	08H� 

_> `Ha� 9H�� Z7�	�  B��� 9H�� ��%. j7$a�k E-course� ,`H�"s 2005 �� 
`� c�-�  1+�� 2��:�"�� ,!( ��	; 2	87 &+�� ��1(� 7@ ���7$a�� F* GHI O1©�" W�Hd ������ 

mC?> O� �
s��@ %��`� ��+1* &+��� 4���57 ,�3�� c�-�7 ����. ��:�"�� &3Af�E� �0� &
	*�A0" )0* �	0�k 
v�"�� ������7 �	K�A. / =
 G�Y. �9�"7 ,��
�d G�-�� (Graham, Fennel, 2001) `@ l"�	�� G�0�f� 

2��:�"�+� W+\�"  B_+�� 	*@  BV	*� ;B	�d ��K� `Ha� t0"	� m�	0%� )0* h�0U 2��0%� �!0��-. / �0(H. 
 1�+��� GH8 ����. ��:�"�� �	
@7 �3-. ����7 �6� ·�	0� 2�0d�87 PQ0\� m	0�7 &3R�0�� / 
�\u�g ��:�"�� �f+��. �	>��7 �%�D7 ºV�!� C"���7 2��:�"�� ����	. )* m�7¥ &3�  1+�� 2��:�"�� 

�. t���" &iQR ��7 Hd���` t1+��� O�7 &D ���� ��f� �!��-. &�+��� &+��7 G��� (NCTM, 2000)� 
`� X=
 ���g &+�. 2��:�"�� ¬�f� m�7¥ �_�
5 V	*�� �"H\�7 ������ V	*k _0� ,0fa" V	0*� 

q1+�� c�f>@ q+
��7 &3-a1" cV@ &
�7V@ #�Y-� h� `� 2FM l"�	0�� G�0�f� &�0" �i�A0�> GQ0M m$0� 
V	*k ,!( ��	; GQM7 ������ H1-�  -3. / c�-D@ ��	; ,��0
�d G�0-��  (Graham, Fennel, 2001) �_0> 

	>�� �%�D7 C"��. ��-3. l"�	�� 2��:�"�� )* `@ 2F;  �� �3!A�a" &+�. / c�-D@ m$� V	*k �D�� )0* 
�%"�\�  �� �3�	��A" / l"�	� t�QR (NCTM, 2000)� 

CD��� .��E': 

 j��"&�+�� 2��:�"�� / 2�A��. ,�����I 2�A���7 &�+��� ���� O� �_�
 PQ\� £fK� W�Hd 
&�+��� �A�'�� / G�N 2��:�"�� �+?1�.7 / ,&�
�f. ,2_�1���7 2��3.7 ��0:�"�� `7V  MH0� &03f� / 

X=
 ,W�HI 	(7 wd�" <�h �� ,�H* mC?> �
s��@ :��A� 9H0�� 2��0:�"�� 	0"�Y���� ,��0fI7 ��0: 
2��3� &+�. / ,l"�	�� �	* �H�S W��\� ���E� mV�. / t���8 ,��+1�� ��: 4��� &+��. / �>��u0. 

/ ,9H�K. �\u�g7 ��:�"�� ,�f+��. �	* ������ ��oH�7 2�D	K�A. ��dH�H-a�� / *��+1 &�+��� � 
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`� z"z�� ���!� �����k l"�	�� 2��:�"�� W+\�" C��� ��� T'�6M ,&�+��� ,?� ��!�� �3-� ·�V 
wYu" )* Caf�� p�+K�� ,^	%-�7 �	�k7 m�	%�7 )* ,8 2Qau. ��:�"��  B5	� O� q%+�� )0* ,�!0� 

G�?. H
7 w!�. / &]�� `	+!� ,������ h� 	>�� �\u�g  �� �3�	��A" `H1+�. qAK�� 2�	( PQ\� )* 
,8 2Qau. / 2��:�"�� )* £f8 ��3]��7 ¤�6� 2c�dk7 l��7 w�Yu� 4���5 / ��+1* &+��0� 

 ��-�. 2��:�"�� ºV�!.  %�%8 &3� c�-� ,d@ O�� ,�H*��2012 �� 
 `_+� ,�H6-� 9�"7�2011 ��g O� `@2��0:�"�� �0��V O0* ����I PQR ��Y8k �A�'�� P�! 

,?1�" / `@ �38�R e�R7 �3A"�	� 5 �	��A" 2��-%�� �?"	� <�=>7 �	* �_�
 W��\� ��oH���0�  01a� 
 1>$� ����1+� ��:�"�� �3+�6b7 7@ �i�A�>  B���A0�>  B�0�1>�� c�0f�>57 P�A0�>5��  f(H0. 2�0�H+�1+� 

%"�\�� la�� <af� ��-!� �����. 2��:�"�+� ��g ^=0� 9V�0" �� V�0���5 O0* �0��V 2��0:�"�� �	0*7 
4���5 / �31+�� � 

 B�!��� �� `Ha" P�\M &+�� 2��:�"�� / 2���_. ��f6� ��'�u� C� wYu� )* 4���5 / ,&+��� 
h�7 �-+�E� / 2V�f.  �� �3foH" &+�. 	-* R�8� ,�+��»� 	Y� `@ �31]�� O� �H� :,	0d7@ ,WA08 �0!D@ 

�
C�7 X=
7 2V�f. 5 J+U 2�M�-� �"�H8 57 wYu� )* ��1-� 2��3� 4���5 / &+�� ,2��:�"�� ,� 
�*	�A� 2���s�HM ,� �+%?. sH����� mV�Y. �%+�-.7 )* ,�3Af�  �� �7	� / ,�3(�A�@ ��@ �+��g  O�  �H� :

h�� 2	d7 ��	-* �fu�> =
 r1-� ?v�"�� �� �%"�\�  �� w�\�A" O0� �0LQM �0K!� / X=0
 ?��EA0. 
�a�� ��Y��$� ,� =
 ?G�A� h�� �+�� ��8 �fu�> X=
 ?�(Q�� ��> <-a1" ,"	�� <0�%"�R �0�8 

O1©� 2��H+�. ?m	"	I G	* 7@  ¼C� O� T� ��EA. £857 �0� 0��	 �0
C�7 O0� �+�0�g  0�� wYu0� 
PQ\� )* 4���5 / &+�� ,2��:�"�� ���� �\�� m��0S� ��-10: �0
V�f� `@ &0+�. �	0%" C0af� W0��\� 
,����"7 t�� w��6>  ½̀ ��� <�=�7 wYu" PQ\� )* C!��� O* X=0
 ��0a�g ��u0� �H60�� ,���0d ,<u0> 

2007�� 
  !*z� ���V 2��S@ 	(7�2013 ��0��	� �n7@ =� �\�H�� 4��� 2�d�	� `H��1�" PQ\� `@ 

c�d�� 	"z� O� 2���	� GH8 �H+� 4���5 	-* PQ\� 9	�7 ���A� ,�H* J+��� W��\��� 7@ &+�. 7@ 
���!� ��f6� ��C���7 / 	0"	b 9H�A0� ,4�0��5 ,0?1� X=0
 ,0�H�� 	0��  B¾�0�  B5V �7	0� &+��0� 
57t�� 4��� �y�0�� ,jQ�0> ,,0�+M� ,��H" ,`��+* O� ,> ���V �n7@ 	(7�2011 �2�0��	� ��0�%��� 



����� ��� 	
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��*H� ª:H� P�!�@ ��	� 2��3� 4��� PQ\� / G�0N ,2��0:�"�� _0> �0n7@ m�7�0� w0�� 2�	0( 
q1+�. ^�"	�7 Z�	. ���E� 4��� PQ\� / ��+1�� ��1�+��� ��1+��� e�R7 &
z�fb �>��u1+� ����f� 
z�>$�7 )* W����@ l"�	�� �1'�%� )* ,�d W��\� �H� ��+1�� ��1�+��� ��1+��� � 

 ¶��� ���V 2	>@ 	(7�2004 � sH��+�  ]f+� �-�. 	"	b O� `H-a1�" 5 PQ\� O� mC!> �!A� `@
�3f"���7 �3%\-� �3\�� O� 	�57 ��:�"�� �2�03o@ _> �V�0%� 	0!*7 ,2H0i �0��V �2005 � O0� 	0"	�� `@

 4���57 2��:�"�� ����>7 mc�( )* &��	(7 ,&
��a�@ O* C!��� )* &��	( / ��: O� `H���" PQ\�
�31+�� / � �Q� 9�"7�2004 ��H0%"5 ^=0� &0+�. �� w0d�" �031(�f�7 2��0:�"�� / PQ0\� c�0\M@ `@ 
T��u�� c�\M@ �QR,t 57 &�§ &3���d�� C� ,�K�K6� _> t�@  BC?> �� ,�� PQ\� q�!+� q+!%�A0� r0%� 

57 `7F�" _* &3+M	� O� ��a�@ ��:�"� �f+�¿� 
`@  q1+��.`HR��-�� / ��3. G_*g7 ����	. mV�"z� &3+�6b J�%b7 #�Y-� / G�0N ,2��0:�"�� 

O�7  ��!\� `@ H!+\" �A.m	* O� &+�. 7@ O� ,��s �>h ,� 2Qau. ��:�"�� ,�f+��. Oa�7 	0( 	0dH" 
	"	�� O� PQ\� 5 `H�7�� t�dH� �+��g 7@ W+R m	*�A. O� O"�M� `Hf�a"7 ��7�K.�� O� &3!��d H0�7 

 &3-� PH+\. �13. ��{k �+S�� ���>� ,J�fS2005 ��  0!*z� ���V �+nH� 	(7�2013� PQ0\� `@ �� 
 4���5 O� �\�H�� �d�V H%%8 	(��_�5 �e�0R ��0: �� <�h W!� ���	� ��d�@ 	(7 ,&+��� / 

l"�	��  �� �3�!�" `H1+�. ,MV m�Y� ����	� � 
 ^V�L 9�"7�2007 �`@ 0�� �0�-�z� �0!%K+� &10n �0�1�+��� 2�A��. / PQ\� t1+��" �� &]��  

�	��A� e�H� ;�Q(g7 <�=� ¨��K� �� �"	b 2��%. ����	� /  ��  1(�� ,µ��. 	8@7 P�!0�g 
�K:H� / <�h ,?1�" / `@ 2�A��. ��1�+��� �����I 7@ ,!( �����I W� `@ 	{ PQ\� 2��31� ��a�@7 

m	"	d ¨��� �3��� m��K+� ,1��7  1(�� ��dH�H-a���� 	"	Im 5 C�� �� W� `@ t1+��" PQ\� ,r%� �03-a�7 
C��  B�©"@ �� Oa1" `@ ,XH1+��" =� t��� 	dH� �d�8 �K+� mV�*k &�16� 2��%. ����	� m�H6� ,��1(�  B5	� 
O� ¨hH1� ���(�� ^z>�. r!��. V	��� �A��. &+�.7 P��a� ���D ,a� q1+��. q]�a. V	*E� ,mC0!> 0>_ 

W� �¼-!�  ½,M	�r!��" m=1+���� ��-3. ,&+��+� <�=�7 Oa1" `@ ª!6" PQ\� �?>@  B�0R��� / �0�+1* &+��0� 
`@7 H�Ha" q+%�A� w� &+�. ^=� &*	" tdH"7 PQ\� ��u�A1>  1�+�� 5 ��+1�+� �"	1> ��1�+��� � 

/ &�+�� ,2��:�"�� �3]" 	�>E�� )* £f8 ��3]��7 �6�¤ 2c�dk7 / w�� G7	� ,������ _> `@ 
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	"	�� O� `	+!� ������  j���O� �+au� W��� ,PQ\� À�]�>7 GH6f� ����	� �+(7 ��H� �V�6� &+��� 
 ����	. `H�u� / PQ\� W��d O� mV7	K. �>��u.7 ,�H+��7 2��:�"�� / �?"	�� ,�H*��2012  �� 	(7

� ,> ��S@ ��A* ,W"	� O�2010 ��\u0�E� 2��0:�"�� l"�	� / w!�. q%+�� PH+�@ G	!�� m�7¥ �� 
2FM7 ��+1* Z�_" �3�� &+��. 2��3� ���	� Caf��7 ��a��57 ,v�0"�� G	!�0�7 ,M	0. ^	0�+%�� 

^=� 	1��" )* m¥�K. 7@ �u(�-. ,M	1� �"	8 w©" ����. ��:�"�� V,M e��� &3� m��8 ,W��\� ��H"7 
t� 2��Y��$� &+�� ,Caf��  B5	� O� T� P��a� 	8H� � 

 ,\�g ���V �n7@ 	(7�2003 �O0� �0�	; ,0!( 2��:�"�� &+�. ��-3. ��1-���� �_�
5 m�7�� 
GQM �"H\� l"�	� 2��%� 2��:�"�� �
C�7 �	����� 2�0�-%�� �0?"	�  0�� O0a{ W0��\� &0+�. O0� 

�3f�oH� / ,,!%�A. <�=0>7 m�7¥ W"�	0� W0��\� &0+�. )0* &+��0� �=0� ,01��7 ,au0� ^V�0� x7 
2�*H1N mC�n x7 2�*H1N mC!> �b V�S�� &+�. t3�dH�7� 

	(7 2��0S@ �0��V ,0> O0� ,`H0�Cf��
 ,O"��u0-f�7 z��0��7 `_0>7�7 (Halverson, Wolfenstein, 

Williams & Rockman, 2009) �� `@ &�16� 2	87 &+�� ��1(� / G�0N 2��0:�"�� 	*�0� PQ0\� ��0!>7 
OA� )* &3� qAb7 &3'V@ / G�N 2��:�"�� O� ��8 �>=0� ,&�
�0f. ,2_�01���7 2��03.7 ��0:�"�� 

;�f+��. <�=� �n7@ ���	� m�7�� W"�	�  1+�� 2��:�"�� )* &�16� X=
 2	8H� �	(7 ��0S@ ,0> 
O� ,���H�� H+!�Hd�� (Buteau, Mgombelo, 2012) �� `@ �"H0\� &�0+�� &0+��7 2��0:�"�� ¨�0�� �� &�160� 

2	87 ��1�+�� 2h 2�fnH� ����* O� mVHI �	i 	� mH0Yf� �0����. ��0:�"��7 9	0� PQ0R �0+8�. 
�"H��?� ,!( &3(�K�� ,����I�� 2	8H� &+��� ��1(�� / G�N 2��:�"�� �L �7V C0!> / l"�	0��  0dQ�� 

m�*��7 e7�f� �"V�f� q� q1+��.� 
VH�A� H�@ ,�!+R O� ,> ��S@ 	(7 �2007 �	0-* q01+��.7 q01+�. t0dH� m	0"	* 2�0!%* 	dH� t�@ 

&�16� 2	8H� ,��1(�� 	(7 ��d�@ <�h �� �3�D	8 �	*7 #H:7 m�af� 9	� q+���� / 2�A��� ,&�+��� 
<�=> ��H�n �31�16� �3d����7 J�7 C"��� mVHd ����* �	(7 �1�
 ���V `H0�H> (Cotton, 2008) �0�f�a��� 

 �� �	��A" �i H1+�� 2��:�"�� 2	8H� ��1(�� �	i &�16�� �"H\��7 &"H%��7 	0(7 2c�0d �03Y'��� 
ª:H� `@ q1+�. `Ha+�1" 2��3� :�f�� / &�16� 2	8H� ��1(�� ��g ^=� �D@ �	��� ��oH�7 X=
 

2	8H� / ��+1�� ��1�+��� ��1+���� 
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	(7 �6+M ���V ,^�> �a��-> (Kay, Knaack, 2008) �� `@ �	��0� 2	08H� �0�1(�� / GH60� 
2��:�"�� �+8�.�� �0"H��?� `�0> ,BV7	0� &����0�7 O0� �0"V7	� 	��0�5� `�0� cV@ PQ0\� 	0( Vs 	0�� 

&3�	��� 2	8H+� ��1(�� ��1�+��� / G�N ,2��:�"�� 	(7 �n7@ ���	� m�7�� c�\*� �(H� /�0a� 
&�16�� 2	8H� ��1(�� ��1�+��� W"�	�7  1+�� 2��:�"�� )* &�16�� 	�I �L� 

^�"7 ��H����I (Laohajaratsang, 2007) m�7¥ >$�z� )* &�16� 2	87 &+��� �0�1(�� / G�0N 
2��:�"�� O� ,d@ c�-� �-�. l��7 c�f�>5 �3:��� ,r%� 	(7 `Ha� / m�Hn P���@ 7@ m�>�� 7@ ��u0�> 7@ 

2��!�M ���7$a�� 7@ �Hn H"	�� 7@ �H6� �>�K�� ,> X=
 2	8H� wYu� PQ\� )* `@ H�Ha" q\u� 
/ ��+1* &+���� 

%��	 ��dH�H-a�� �?"	� �3-�7 ,"��H. C?a� O� W�a� ,��1(�� VH.7 ,���1A� H"	0�f�7 ,27Vg7 
,2�u(�-.7 2��!�M57 �
C�7 O� 2	8H� ��1(��  �� Oa1" �3�	��� O0� ,0!( &0+�. / G�0N &�0+�� 
2��:�"�� ,�31+��7 &�����7 O� <�h `�� X=
 2	8H� 5 	�f�A" �03-� W0��\� m�H60� mC0!> 7@ m¾�0!� / 

�(H. , 1�+��� W��\��� �d�K� ���� �� t!"�	� )* 2��3� &�16� X=
 2	8H� _� �u1�" w� �a� �"�]-� 
��'�-!� ��*_�d5 / &+��� ^@ &+��� / e���  *_�d l��7 Gz�1� O* ,w1�Y. �	L7 O� <0�h t�	*�A0� 

)* 4���5 / &+�� 2��:�"�� m�H6� �%�1* � 
�� J!� 2V	b �+au� ���	� ����� / ��	� 2��3� 4���5 / &+��� 9	�  1+�� 2��:�"�� ,0!( 

,��	; <�=>7 ��: &���3� / &�16� 2	87 &+�� ��1(� / G�N 2��:�"��� 
.F�*��� G�H: 

��	
 ���	� ����� �� ��1-� 2��3� 4�0��5 / ,&+��0� &�160�7 2	087 &0+�� �0�1(� / G�0N 
2��:�"�� <�h7 O� GQM ������  !"�	� #$%� &'�( )* &+��� ,,%-�. <�=>7 ���� ^@ 2�(��A� ��1�+��� 

�?>@  BCDE� )* &+�� 2��:�"�� F* GHI � 
.F�*��� .�IF�: 

��7�8 ���	� ����� ���dk O* G�A� l�'�� ��: 
�� ������ �	��� ������  !"�	� #$%� &'�( )* &+��� ,%-�. / �0�1-� 2��03� 4�0��5 / ,&+��0� 
2��3�7 &�16� 2	87 &+�� ��1(� / ?2��:�"��  
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	(7 ��f� O� =
 G�A� �+��g ��*�f� ����: 
1−,%-�. &+��� )* &'�( #$%�  !"�	� ������ �	��� ������ ��  / 4�0��5 2��3� ��1-� /  &0+��

?��	; ,!( 2��:�"��  1+�� 9	� 2��:�"�� 
2−,%-�. &+��� )* &'�( #$%�  !"�	� ������ �	��� ������ ��  /  2	087 &�160� 2��03� �0�1-�

��1(� &+�� / ?��	; ,!( 2��:�"��  1+�� 9	� 2��:�"�� 
3−�� q� ��R�!��5 �(Q�� ��  9	0� ,,0"��H. F* 2��:�"�� &+�� / 4���5 2��3�7 ,&+��� 2�(�

?��	; ,!( 2��:�"��  1+�� 
.F�*��� J��/: 

��7�8 ���	� ����� J%K�� O� �Kn ¬7�f� ������: 
1-  9H�A� 	-* ��'�68� ��5V 7h e�� 	dH"�∝ = 0�05� 2��:�"��  1+�� 2�d�V W��  \�H�� q� 

/ ��	; ,!( ,0%-�. &+��0� )0* &'�0%� #$0%. ����F� �	��� ,!( 2��:�"�� &+�� / 4���5 2��3� 
^	�!� J�!\�� ª��6� X	��7� 

2-  9H�A� 	-* ��'�68� ��5V 7h e�� 	dH"�∝ = 0�05� 2��:�"��  1+�� 2�d�V W��  \�H�� q� 
:�"�� / ��1(� &+�� 2	87 &�16� 2��3� / ��	; ,!( )0* &'�0%� #$0%. ���0�F� �	��0� ,0!( 2��

^	�!� J�!\�� ª��6� X	��7 ,%-�. &+���� 
3-  �(Q* 	dH� ��R�!�� &+��0� �0f+��. 2�(��A0� / �0�	; ,0!( 2��0:�"��  01+�� 2�0d�V q�

&+��� / 4���5 2��3�7 ,GHI F* 2��:�"��� 
.F�*��� .�K�: 

�+?{ ���@ ���	� ����� / ��: 
1-  ,%-�. &+��� )* &'�( #$%�  !"�	� ������ &"	%� c�0-D@ x7 ,0!( 2��:�"��  1+�� 	�f" `@ Oa1"

 )0* &�	*�A0� <�=0>7 2��0:�"�� G�N / ��1(� ��1�+�� 2	87 ¨����7 &�16� 2��3� &i�A>� / ��	;
O"5 `7@ &+��� / 4���5� 

2- H� )* ����F� &"	%� �31+��7 2��:�"�� &�+�� / T6��. 	�f" `@ Oa1" H"	�� 2�f+1� V7z� w(
2��:�"�� �7�� O� 9�M@ �7�� / ��1(� &+�� 2	87 &�16� )* � 
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3-  &�+�� G�N / �?"	� 2��-%�� ��oH�� �_�
5 m�7¥ �� ��	; ,!( 2��:�"��  1+�� �]� t�dH�
n�M ,%-�.7 ���* 2��:�"�� &+��7�� 

4-  &�0� 9�0M@ ���0� / 2��0:�"��  01+�� 2��03� Z�0�( / 	�f� `@ Oa1" �]8Q� �(�\� &"	%�
2��:�"�� G�N / ��1(� ��1�+�� 2	87 &�16��� 

5-  �	��0��� �031+��7 2��0:�"�� &�+�� W����@ �"H\� HK� 2��:�"�� �
�-� ^�H\� �_�
 t�dH�
,%-�. &+��� � 

6- 5 2��3. Z��%� &"	%� &�0+�� G�0Y1� q1�3. 	�f" `@ Oa1" O"5 `7@ 2��:�"�� &+�� / 4���
�f+��. 2��:�"�� �7�� ��S / O"5 `7@ &+��� ���@ ª�:H�� ^�M@ l�"�%� V	*� / �31+��7 2��:�"�� � 

7-  �0�oH�� �_�0
5 m�7�0� �0��$� 2�0�+a� 2��0:�"�� &0+�� V	0*� ����F� q1'�%� �]� t�dH�
.�n�M �f6� 2��:�"�� G�N7 ���* �f6� &�+��� G�N / ��dH�H-a�� 2�D	K�A� 

.F�*��� 5�
�L: 

2 �( ���	� ����� )* 2V	K. ����: 
1-  �!�S 2��:�"�� �!�S PQ\� ��M ,%-�. &+��� F* #$%�  !"�	� ������" '	0��5 &�0+���" 

� 	��M <+. ����d ���$� ��+a� G7g ·�	� ,6f2013Â2014�� 
2- / ,?1��7 O"5 `7@ &+��� / 4���5 V���@: 

− 2��3� ������� 
− 2��3� ��>H+�� 
− 2��3� �����f�� 

3- �� / ,?1��7 2��:�"�� G�N / ��1(�� 2	8H� &�16� 2��3�: 
− 2��3� �n�M �H6-���� 
− 2��3� �n�M �H6���� 
− 2��3� �n�M H6���2� 
− 2��3� �n�M H"	�f���� 
− 2��3� �n�M c�u��� GH6f� ��:$�5� 
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− 2��3� �n�M ,�YA�� PQ\� / ��%. v�"��� 
− 2��3� �n�M ¹-� 2	8H� ��1(�� F* ,"��H.� 
− 2��3� �n�M &�16�� �+��@ &"H%�� � 

4- g ·�	0� ,60f� GQ0M #$%.  1�+��� ����F� J�!\� &� G72013Â2014 �0��$� �0�+a� �
	��M <+. ����d � B�!"�%� w����@ ����@ m	.7 �  0��7 �0���g �0�1(�� 2	08H� &�160� 2��03� )* �1A%�

T�U : �0�*�� 2��03� O0� 	0�� ,> t-1©�" ��7 &"H%���� �n�; 2��3.7 ,�\u�g7 ,9H�K.7 ,�	
g��
F*  1(�� Z�	� �"�3-� / `Ha�,"��H. � 

.F�*��� 5�D�M;' �)�N: 

&� 	"	b 2�K+\6� ���	� m�H6� ��'�d� )* HK-� ��: 
1- ������  !"��� M-learning: 

H
 ,aS O� G�aS@ &+��� O* 	�� V	��7 &+��+� ,j7$a�k &�" t0�� �	��0� mz03dg ,��a+0�Q� 
��8 w�\�A" &+�. &"	%� 9H�K. v�"�� ������7 t�QR / ^@ `�a� ^@7 `��s O� GQ0M &�160� 2	087 
&+�� ��1(� ����* mVHI / G�N ,2��:�"�� _> w\�A0" PQ0\� 4�0��5 / &0+�� 9H0�K. v�0"��  B�0%�7 

&3�7�]� &��d���87� 
2- 2��3-4� 1 ������ Learning Engagement: 

H
 �	%� 	3I G7=!. O� ,!( &+�� 2��:�"�� ,!( ,��	; / �>��u0. / ��03. �\u0�g7 ��0:�"�� 
�f+��. F* ,,"��H. O"Ha�7 GH�� 2�
��7 �*�u�7 ������ HK� �	��� W0��\� &0+�. GH0Y+� / &�0+�� 

2��:�"�� �31+��7 �Z�%"7 �d�	���  �� ,6� �3�+* &+�� 2��:�"�� ,!( ��	; )* Z��%. 	�. <�=�� 
3- 5��:� ������ Learning Objects: 

H
 ��n@ czd  1(� O� 9H�K. v�"�� &16.7 F* GH0I ¬�0�� ³0"�	� 	087 / m$0� �0�-�s 
,mC�n H
7 ,��( mV�*k �	���5 / �(H� ��1�+�� �f+�¿ 	(7 `Ha" / m�Hn :�	
@ ��1�+�� 7@ �\u0�@ 7@ 

T� 7@ 2Hn 7@ 2�>�8 7@ H"	�� 7@ �Hn ����D �K��7�> 7@ ��!�M 	(7 ��	-�  B��� `H0a�� Z�	0�  01�+��� �
Z�%"7 �d�	���  �� ,6� �3�+* W��\� &+�. )* �(�\� �]8Q. m	�. <�=� � 
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�O�P��QR� .F�*��� ,6"': 

.F�*��� ,6"': 

��	��� ���	� �3-.  !"�Y�� &'�%� )* &�16� �*H1Y. m	08H� w0� J0�!\�� p!0%� 0�!�7^	 
27Vg Z��%��  

.F�*��� 5�P��QR: 

����� 9	� ������ ������  !"�	� #$%� &'�( )* &+��� F* ,"��H. / P�A>�  1+�� 2��:�"�� ,0!( 
��	; 2��3� 4���5 / &+��� &�16�7 2�-'�> &+�� ��1(� &� c�d� �� �E": 

 S4�� :.F�*��� .�T0U *���V�: 

&� ����M �*H1N ����	 O� <�h7 ��1+* C"��� J�7 PQR ��+> ���$� �!�S &�+���  '	��5 T6U 
"2��:�"�" ����d <+. 	��M m�H6� ,mVH6%� �+?{7 / �*H1N m	87 ����� P�!�»� <�h7: 

-  O1©�. 9H�K. `@ / $� ��+> PQR 9	� ,!( O� t�+* W"�	�� J!A" °7 	"	d  !"�	�� ����F� ���
	��M <+. ����d � B�0]� B	0d B�!0��-� `H0a" m	08H� �0*H1Y. &�160� `�0� ,B	"	d 9H�K. `Ha" ��	-*7

t�h c�%+� O� t���( V�. �H+A� C�� �	* ���_�85� 
-   ^�M@ �*H1N ��H� ��H�n��\��: � T6U  '	��5 &�+��+� m	87 �!�S VHdH� B�]�"2��:�"�" 

��+a��� ��+(7�!�u� X=i q%K�+. PQ\� V	*@ � 
-  r%� m	87 �*H1N ����M B_'V ,©f" j	dH� W��I / �4�0��5 2��03� ,0?{ ��8 /  &+��0�

���	� X=
 / j	dH� W��I� 
&� W"�	� �*H1N )* ���	� ����F� #$%. &'�%� )* �	��� &+��� ,%-�.� 

 S��-�W :' 
���R.F�*��� 
�T: 

1−(0������ ,'�-Z�� 
���R : 

V	*k ����F� #$%. &� �QR5 )* �,?� �%��A� 2���	� �� : �µ� ���V�2007� ���V7 ,
 µ���2012� �0-3� ���V7 ,�2012��0��V7 , H�D�0� `�0��V7 (Matthew & Damian, 2013) 	0(7 �0� c�0-� 

����F� &'�%� )* &+��� %-�., J�7 2H\; ����: 
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�−,'�-Z�� G�H : 

�	
 ����F� #$%. &'�%�7 )* &+��� ,%-�. �� �0�1-� 2��03�  01+�� 2��0:�"�� ,0!( �0�	; / 
4���5 / &+�� 2��:�"�� F* ,GH0I &�160�7 2	087 &0+�� �0�1(� / G�0N ,2��0:�"�� ��0��7 ^@ 
2�(��A� �?>@  BCDE� ��+*��7 / &+��� F* GHI � 
[−,'�-Z�� 9T�L : 

&� ����M 9H�� ����F� &'�%� )* &+��� ,%-�.  B�%�7 �	
»� mV	K. ,t� x7 cH: 2�d���8  1+�� 
2��:�"�� ,!( ��	;� 
-  w!A� 2	8H� PQ0\� Z�	0" ^=� �3-. / m��H�� �A��7 �8$%� 2	87 �
 �
����M &�  �� 

 ��+>���$� � mV�A� �3��� ��S@  �� 2Q"	��� c�d� 	�� �
��(� &�7 ,q1aK. O� �*H1N )* �3:�* &� 	(7
`H1aK.� 
-   2	8H� ,?{w!A�/ ,?1�� ·�V �3-� ^g ��Ha. �A�'�� µ�-�� m����.   : ,9H�K.7 ,�	
g

&"H%��7 ,�\u�g7 �,1S 	%� =� ����F�  Z7�	���!A����� : 
\ ]*��� G��H^� .�_T�>�� 

1 
,��u� ��-%� ko-su  

GHI F* 

1 - ,�u� ��-%� ko-su� 
2 - c�u�� P�A8 / ��-%� ko-su� 
3 - GHM	� �� ��-%� ko-su� 
4 - ¨7�; O� ��-%� ko-su 

2 
Z�	+� `H-* c�u�� 

GHI F* 

1 - Ãu-" `H-* Z�	+� )* ,"��H.� 
2 - V	� �	
@ Z�	� )* ,"��H.� 
3 - c�u-" �B-'�> �Ä�6� )* ,"��H.� 
4 - c�u-" O'�> m�Hn )* ,"��H.� 

3 

 ��1(� &+�� 2	87 c�u�� 
�&�� ,H"	�� ,2Hn� 

2��:�"�� G�N / 

1 - c�u-� O'�> 2Hn )* ,"��H.� 
2 - c�u� O'�> H"	�� )* ,"��H.� 
3 - c�u-� O'�>  �H�� )* ,"��H.� 

4 �"�� / ��1�+�� ��1(� 2	87 c�u�� 2��:��+��g� 
1 - c�u�� G�� O� �H-� �+1a��� 
2 - c�u�� G�� O� �H-� ����M5 O� V	���� 
3 - w©" � BK�1+� G�A+�� 

5 v�"�� 9H�K. F* PQ\� ,�YA� 

1 - ,YA� PQ\� ���	� 2�-'�a� ��1�+���� 
2 - Ãu-� �*H1N ���	� 9H�� ·�V q��� 
3 - ,YA�  Bh���@ 9H�K1+� v�"��� 
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\ ]*��� G��H^� .�_T�>�� 

6 8H� ¹�GHI F* 2��:�"�� G�N / ��1�+��� 2	 

1 - ¹� 2�-'�a� ��1�+��� F* ,"��H.� 
2 - c�u�� ,6� v$�� 
3 - ¨�V� �\u�g O1: ,6f� v$�5� 
4 - 	"	b �"	� �"��7 �\u�@ 2�-'�a� ��:�"��� 
5 - ���:� PQ\� �� ,6f� v$�5� 

7 * ��1(�� 2��:�"�� 2	87 w� PQ\� ,����GHI F 

1 - ª�� ,'���� mV�H� O� &+�.� 
2 - ,8 �\u�g ��:�"�� �f+��. F* ,"��H.� 
3 - �	��� mVg Do ,����+� w� �\u�g ��:�"��� 

 

BQ−,'�-Z�� 1 `>�� 5�TMV : 

/ cH: �	
g ,��>H+A� 9H��7 ����F� &� �	��� ��Y��$� W"�	�� J�7 2H\; ����: 
• 	!"@ Z�	� �"���� &+�. �H:H. Z�	�� m��3. V�. W"�	�� �3�+*�� 

• ¬��" &+�. �	
g ��>H+A� Z�	+�� 
• �H%" &+�. �u(�-1� PQ\� ����� &�FM �%��A� �H:H1� Z�	� 	"	I� 
• �H%" &+�. ����� m��3. V�. W"�	�� �3�+*� 
• �H%" &+�. =�f-�� 2H\M m��3. �@�� PQ\�� 
• 	�� `@ 	>E�" &+�. O� &3� PQ\� ,m��31+� W+\" &+�. O� PQ\� =�f-�� m��3. ���@ &+�.� 
• �H%" &+�. ��+1�� V�S�k t�dH��7 PQ\+� c�-D@ =�f-� m��3.� 
• 	�� 	>E� &+�. O� `�%�� PQ\� ,m��31+� ,%�-" �� m��3. ����?� 2H\;�� �%��A� 3Af��� 
• / �"�3-� �\�" &+�.  B6�+�� Z�	+�� 
• �\�" &+�. PQ\+� �\u�@ PQ\+� J+��� �H:H1� Z�	� � 

	0(7 �	��0� &0+�. ¬7�0�� �0�1"	%�� Power point ¬7�0*7 H"	0�f� / #¾ Z7�	0� �0n�; 
����F��� #$%. O� ,d@ mV�"s ,*�f� PQ\� P=d7 &3����V &+��+� �<�=>7 �	��� �&+�� j7����� 2–3 

PQR ��	i m	*�A� PQ\� &�+��� &3©�� ��!�� 

−�)T!��� a���F� : 

�	��� / =
 ����F� �DQD W����@ �
7 &"H%�+�: 
�  &"H%��  '	!. :	(7 &� =
 &"H%�� / ,aS �+��@ 2�u(�-�7 �"HfS O� ,!( &0+�. O0� ,0d@ ��0�� 
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2FM PQ\� �%��A� �3\��7 F;��2 m	"	I� 
� �)T!��� (")T����: &�"7 =
 &"H%�� / c�-D@ #¾ Z�	� O� ,d@ ���� c�\M@ PQ0\� �03�I���7 / 

c�-D@ W"�	�� )* m��3. �<�=>7 ,8 �\u�g �n�; ,a� Z�V / �"�� #¹�� 
� �)T!��� ($�6"��: &�"7 =
 &"H%�� 	�� c�3��5 O� J0�!\� ���0�F� ,t0+1>E� 0�h7< O0� GQ0M J0�!\� 

Z��%� 2��3� 4���5 / ,&+��� �(�\�7 �]8Q. �n�; &�16�� 2	87 &+�� ��1(� / G�0N 2��0:�"�� 
t��!��7 ����� ^@ 2�(��A� �?>@ ������ / &+�� 2��:�"�� F* GHI � 

 S�b��W :]��!�� 5��
� 
���R: 

1−������ 1 2��3-4� 5�*�6' ]��!' : 

&� V	*� 2��3� Z��%� 4���5 / &+���  B�%�7 2H\�+� ����: 
�−]��!�� �' G�c� �)�N : 

�	
 Z��%. �� P�A>�  1+�� 2��:�"�� 2��3� 4���5 / &+��� XV���E� �DQ?� �+?1�.7 / :	�!� 
,/��. 	�!�7 , >H+A� 	�!�7 y��f�5 <�h7 / G�N 2��:�"�� �O� GQM ������  !"�	� #$%� &'�( )0* 

&+��� ,%-�. 9	� PQR ��+> ���$� �!�S &�+���  '	��5 T6U "2��:�"��" ����Y� <+. 	��M� 
[−]��!�� 5��!/ : 

`Ha� Z��%. O� �DQD V���@ ,?1�� / ��: 
� G7g 	�!� : O1©�"7 /��. W��I ,?1"13m��!*  � 
� j�?� 	�!� :,?1" O1©�"7  >H+A� W��I 11m��!*  � 
� ���?� 	�!� : O1©�"7 y��f�5 W��I ,?1"11m��!*  � 

 BQ−deV �' ]��!�� f�8 : 

− ¬�* m�H6� ���7g Z��%1+� )* �*H1N O� q1aK.: 
	�� c�3��5 O� ����n 2V�f� Z��%. &� t:�* )* �*H1N O� q66��. / G�0N �
�0-. J0'�R7 
,l"�	�� 2��-%�7 ,&�+��� x7 G�N &+* lf-� �2c�d7 &
��¦ ª:H� �!��-� Z��%. �	3+�  ^=�  w:7  O� 

Z��%. 2��!* ��� �=8 w� ,t+d@ � G7	d ª:H" _>�1�� 
 



����� ��� 	
�� �� 
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d��Q 1 <
T"��� (��� �+ �6/g: �' ]��!�� h/� P�*� i0�D��< 

\ ����� 5�*����� ./�gD�� 

1 G7g :�./� 1− 5 &3A" &+�� 2��:�"�� F* ,"��H. / mV�"s /���� ��:�"��� 
2 j�?� : >H+A� 2  − 5 	dH" 9H� ,"	�� / ����6� �"H�+� r%� �,?� :,"	�� m�%f� 10 ��  --a1" ,�1b �+� H"	��  1�+�� ��M 2��:�"���� F* ,"��H.� 
3 ���?� :y��f�5 3 − 5 	dH" 9H� �,"	� / ����6� �"H�+� ,r%� ,?� :,"	�� m�%f� 8 �� �	���@ &+��� F* ,"��H. _-�8 ��S@ ",+.��"� 

 

 Z��%. 2��!* V	* `Ha" <�=�734m��!* � 
� h��M��� (�eM�F4� ]��!0��: 

 ��*Q\�0� �0-�* )0* Z�0�%. J0�!\� &0� q01aK. mV�A0� c�¦ ��0�� 	�� �
V	0*�5 �B PQ0RO0�    
��+> PQR ���$� �!�S &�+���  '	��5 T6U "2��:�"��" ��0��� 9	0� �!0��-� 2��0!�� O0� �0�8�-� 

�"H�+� ��:�"��7 �2c�d7 &����Y�� ª:H� �!��-� 2��!* Z��%. `7V ^@ ¬H1� O� ��8�-� ��:�"�� 7@ 
�"H�+�� 
� [�>: fFT�' �'j ]��!��< 

&� P�A8 O�s Z��%. O* J"�R V��� r�H�� `��s@ PQ\� &3��� ,> WA8 t�*� 	(7 c�d  B�"7�A� 
�25 ��%�(V  B�!"�%�� 

� [�>: 5��W ]��!��: 

 )* B��*Q\�� t����7 q1aK. O� �*H1N )* Z��%. ¬��� ���%� 	���5 � �0�V��� �	��0��� B�!��R
�Å�!�7�> �f�@� 97�A" t�@ 	d77 ,�0�76 ��!D ,���� H
7 B�!"�%�W��-� 2� 


−]��!0�� .�$�6"�� k*T;�� : 

  '�3-� J�!\�+� B���n Z��%. ª!n@ B��'�68� B�\!: t\!:7 Z��%. ����6� ���%� 	���JK+�2�� 
2−.m:e�� .%�M� 
���R : 

&� V	*� X=
 �(�\!�  B�%�7 2H\�+� ����: 
�−.%�M��� �' G�c� : 

��	
 �(�\!� �� Z��( cVg  >H+A� . 1+� 2��0:�"�� ,0!( �0�	; / 2��03� &�160� 2	087 
��1�+�� ��1(� / G�N 2��:�"�� <�h7 9	� PQR ��+> ���$� �!�S &�+���  '	��5 T60U "2��0:�"��" 
����Y� <+. 	��M� 
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[−.%�M��� 
���� : 

	�� �QRk )* �HK!� 2���	�7  �� �1�
 =i W��I &� 	"	b ���gV �A�'�� �(�\!+�  �� ¤0+� 
�
V	* ����@ V���@ ,�A�'� ,> 	�� O1©�" 2��3� ��*�� X=
7 V���g  
: 

\ ����� 
�� 5�*����� 

1 G7g : ��-%�� �n�M 2��3�ko-su 4 

2 j�?�: GHI F* ��1(�� 2	8H� &�16�� �n�M 2��3�� 7 

3 ���?� :GHI F* &"H%���� �n�M 2��3�� 4 

4 w��� :GHI F* m�Vk�� �n�M 2��3�� 7 

�H1Y. 4 22 

 

BQ−i0�D�� �' .�T0U #� .%�M��� .���^� k*T;�� J�� : 

	�� c�3��5 O� V	*� �(�\!� ��( �8�!� ¬��� �(�\!� )* �0*H1N O0� q606��. / G�0N �
�0-. 
e�R7 ,l"�	�� x7 G�N ��dH�H-a� &�+��� 7x G�N &+* lf-� �2c�d7 &
��¦ ª:H� �!��-� VH-� �0(�\!� 

PQ\� �-�* ,�K!� w� ,"	�� ��� 2��!* 	�!� w��� / ����6� �"H�+� m�%f� ����� ��V�A�7 r%�� 

− .%�M��� (�eM�F4� h��M���: 

Q\�� �-�* )* �]8Q. �(�\� J�!\� &� q1aK. mV�A� c�¦ ����� 	�� �
V	* ��*�5 ���+> PQR O� 
���$� �!�S &�+���  '	��5 T6U "2��:�"�" ����Y� <0+. 	0��M �0���. 9	0� �K0n ����60� �0"H�+� 

2��31+� / ,�(�\!� O�7 ��8�� &�16�� ,<�=>7 P�A� 2�!D �(�\!�� 
BH− .m:e�� .%�M� 5��W [�>: : 

� �*H1N )* �(�\!� ¬��� ���%� 	�� )* B��*Q\�� �3����7 q1aK. O�5 �2�0!D P�A8 &� PQR 
�(�\!� O� GQM mV�*� J�!\�� )* �-��� �3Af� ,n�f�  0-�s �0DQD w���0�@  B�0!"�%� �	��0��� �0�V���� ��H0> 
Cooper�; ��8 &� �]8Q� cV@ PQ\� 2��31+� �-1©�. / �(�\!� O� ,!( ,�8�!� 	(7 ��+�  �!A�  f�5e� 

 q%�!\�� /�0�83 ��(�\!� 2�!?� �!��-� �!A� �
7 B�!"�%�� 
�−.%�M��� .�$�6"�� k*T;�� : 

	�� ���%� ����6� �(�\!� �3:�*7 )* �*H1N O� mV�A� q1aK. �3\!:7  B�\!0:  B��'�608� �K!0n@ 
  '�3-� J�!\�+� ���n �(�\!�� JK+�3�� 



����� ��� 	
�� �� 

 ����� �������������� �� �������� ������� ������  22< <

3−��8�)��� ���+ 	��F o-���F� 
���R d�Tp� Z� 5: 

&� V	*�  ���!��2�(��� &+�� 2��:�"�� F* GHI  B�%�7 2H\�+� ����: 
�−o-���F4� �' G�c� �)�N : 

��	
  ���!��5���� ^@ 2�(��A� �L CDE� C!> 9	�  1+�� 2��:�"�� ,!( ��	; 4���Q� / &0+�� 
2��:�"�� F* ,"��H. �O� GQM ������  !"�	� #$%� &'�( )* &+��� F* GHI 9	0� PQ0R �0�+> �0��$� 

�!�S &�+���  '	��5 ����Y� <+. 	��M� 
[−���F4� 5��!/ .-: 

��Ha� ��!��5� O� �A± 2�(��� ,?1�� / ��: 
� G7g e��A� : O1©�"7 «�u� e��A� ,?1"7m��!*  � 
� j�?� e��A� :O1©�"7 �����f� e��A� ,?1" 9m��!*  � 
� ���?� e��A� : O1©�"7  *_�d5 e��A� ,?1"10m��!*  � 
� w��� e��A� : O1©�"7 ����z�7 j�a. e��A� ,?1"6m��!*  � 
� l��; e��A� : O1©�"7 r�K. e��� ,?1"7m��!*  � 

 BQ− ���F4� f�8 .-deV �': 

− ¬�* m�H6�  ���!��Q�)* �*H1N O� q1aK.: 
	�� c�3��5 O� ����n 2V�f� t��!��5 &� �3:�* )* �*H1N O� q66��. / G�N �
�-. J'�R7 
,l"�	�� x7 G�N &+* lf-� �2c�d7 &
��¦ ª:H� �!��-� t��!��5 �	3+� ^=� ��:7 O0� ,t0+d@ w0� 

 G7	d ª:H" _> ,Z��%. 2��!* ��� �=8�2�� 
 

d��Q 2 <
T"��� (��� �+ �6/g: '� o-���F4� h/� P�*� i0�D��< 

\ 	��>�� 5�*����� ./�gD�� 

1 «�u� 

1 - 	*�A� �K6� m	�I &+�. 2��:�"�� )* &+��� F* GHI� 
2 - `@ 9�@ `sH� W��-. &+�. 2��:�"�� 	*�A" )* &+��� F* GHI� 
3 - ^�3]�  d��; t� �7V C!> / &+�� 2��:�"�� F* GHI� 

2 ��f���� 
1 - �_�
5 W��Y� �-��E1\� 	*�A" PQ\� )* &+�� 2��:�"�� F* GHI� 
2 - 	"	b 4�%� ��©� mH%�7 9	� W��\� 	*�A" )* &+��� F* GHI� 
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\ 	��>�� 5�*����� ./�gD�� 

3  *_�d5 

1 - VVz� �����V &+��� 2��:�"�� F* GHI ��	-* `H>@  B5H�A� ���H�A� �+��> O*  1+��� 
2 - �>��u�  'Q�s F* HIG 	"z" O� &+�� 2��:�"��� 
3 -  --a1" &+�� 2��:�"�� F* GHI m�H6� �"V�� m�H6�7 ��*��� 

4 j�a. j��z�7 ,"	�� / ��+� / m�%f�� 6� ,m�%f�7� 4�� 

5 r�K. ,"	�� / ��+� / m�%f�� 6�� 

�H1Y. 31 

 

 t��!��5 2��!* V	* `Ha" <�=�731m��!* � 
� h��M��� 4�(�eM�F o-���Fq�: 

 J�!\� &� q1aK. mV�A� c�¦ ���� 	�� ���!��5 �
V	* ��*Q\�� �-�* )*�5 ����$� ��+> PQR O� 
&�+��  '	�� T6U "2��:�"��" ����� 9	� �!��-� 2��0!�� O0� �0�8�-� �0"H�+� ��0:�"��7 �2c�0d7 

&����Y�� ª:H� �!��-� 2��!*  ���!��5`7V ^@ ¬H1� O� ��8�-� ��:�"�� 7@ �"H�+�� 
� [�>: fFT�' �'j .-���F4�< 

&� P�A8 O�s O* ���!��5 J"�R V��� r�H�� `��s@ PQ\� &3��0� ,0> WA08 t0�*� 	0(7 c�0d 
 B�"7�A�� 30 ��%�(V  B�!"�%�� 
� [�>: 5��W o-���F4�: 

 �03����7 q01aK. O� �*H1N )* t��!��5 ¬��� ���%� 	�� )0* B��*Q\�0��5 � �	��0��� PQ0R
 ��V����Å�!�7�> �f�@� 97�A" t�@ 	d77 ,�0�67 �W��-� 2�!D ,���� H
7 B�!"�%�� 


− .�$�6"�� k*T;�� e�-���F.: 

  '�3-� J�!\�+� ���n �K!n@ B��'�68� B�\!: �3\!:7 t��!��5 ����6� ���%� 	��� JK+�2�� 
 S����* : 5��
^ r�!�� h��M���]��!��: 

/ �+?1�. Z��%� 27V@ J�!\� &� : t��!�0�7 ,�0]8Q. �0(�\�7 ,2��0:�"�� &+�� / 4���5 Z��%�
 J�H. c����g �H" / <�h7 ���	� �*H1N )* ��1�+��� 2�(��A� �����4Â12Â2013��� 

 S�>'�V :.F�*��� .��s g�?"+: 

	�� ª�:H� �	L O� ,���Y�� ��( �8�!� =�f-�� ���� ���	� ,MV ,1�� W��� y� ��+a� �0��$� 
 ���	� �*H1N V��@ V	* ¤+� 	(7 B�!"�%� w����@ w��@ GQM�11 B�!��R �� 



����� ��� 	
�� �� 
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 S�F
�F: ]��!�� 5��
^ t����� h��M���: 

	�� c�3��5 O� J�!\� ����F� #$%. &'�%� )* &+��� F* GHI )* PQR ��+> ��$�� &�+��  '	0�� 
T6U"2��:�"�" &� J�!\� 27V@ Z��%�� Z��%� 4���5 / ,&+��� �0(�\� �0]8Q� &�160� 2	08H� 
��1(�� / ,2��:�"�� t��!��7 2�(��� &+�� 2��:�"�� F* ,"��H. J�!\� 9	�� r%� �)* �0*H1N �0��	� 

 �
V��@ V	* ¤+�  ��711�
	n�7 �3K�K6�7 B�!��R � 
,$��- .F�*��� �H`>?+�: 

	�� 	n� 2�d�V PQ\� / J�!\�� p!%� 9	�!�7 / ,> O� :Z��%� 4�0��5 / &0+�� 2��0:�"�� 
F* ,,"��H. �(�\�7 �]8Q. �n�; &�16�� 2	87 &+�� ��1(� / G�N 2��:�"�� t��!��7 2�(��0� &+��0� 
�{ ���dk O* �+��@ ���	� )* HK-� ��: 

.��QR d��>�� d�^�: 

�� ������ �	��� ������  !"�	� #$%� &'�( )0* &+��0� ,0%-�. / �0�1-� 2��03� 4�0��5 / &0+�� 
2��:�"�� 9	�  1+�� 2��:�"�� ,!( ?��	; 

���d¡�7 O* =
 G�A� ¤�n ¬�f� ��: 
	dH" e�� 7h ��5V ��'�68� 	-* 9H�A� (∝= 0.05) q� H�� \� W�� 2�d�V  1+�� 2��:�"�� ,!( 

��	; / 2��3� 4���5 / &+�� 2��:�"�� ,!( �	��� ����F� #$%. F* GHI X	��7 ª��6� J�!\�� 
^	�!�� 

��!�M57 �Kn =
 ¬�f� �{ �I��. ��'�68k �	��0��� ��0!�M `HA0>Ha+"7 Wilcoxon <0�h7 
q�-��� q�\!��� ����%. 2�d�V J�!\� Z��%� 2��3� 4���5 / &+�� 2��:�"�� / J�!\�� p!%� 9	�!�7 �

ª:H"7 G7	d�3 ��'��� J�!\� ��!�M "Z" ��5	� e7�f� q�  \�H�� W�� 2�d�V q%�!\�� p!%� 9	�!�7 
/ 	�!� /��. Z��%. 4���5 / &+�� 2��:�"��� 

 
d��Q 3 <,$��- *���V� T��)�uT>_ Wilcoxon 	��?�� i� (MFT�' a+* 5�Q*
 h��M��� r�!�� 9������ ����� 1����< 

����� h��M��� u fFT�' a+���v  −,x+ zT0U a+��� .0�%v Zx 

p!%� 11 1 1 /��. 
^	�!� 11 6,50 65,0 

− 2,85* 
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ª:H"  G7	d�3 �`@ �1�( (Z) ��HAK.  ��+��−2�85 �	�!� / /��. .Z�0�% 2��03� 4�0��5 / 
&+��� �
7 ,(@ O� �1�( (Z)  ¤+!�  �� ���7	I�13� ��5V 9H�A� 	-* <�h7 ,�0�05 � 	8H� ��\� ��5V7
 �-�*7�11 ��� 	dH" t�@ ª:H" =
7e GV ��'�68� q�  \0�H�� W0�� 2�0d�V PQ0\� / J0�!\�� p!0%� 

&��d�V7 / J�!\�� ^	�!� ª��6� �!\��J ^	�!� �=
7   0-�"`@ PQ0\� �0��> &�V�f�0� O0� ���0�F� 
#$%. mC!> / W��I /��.� 

Oa1"7 `@ wd�� �0Y��-� �%��A0� �� `@ ���0�F� #$0%. &'�0%� )0* �0�-%� ko-su 	0( 	*�0�  01+�� 
2��:�"�� ,!( ��	; )* `�%�� 2��3� G�%��5 F* 2�Kf0n GH0I ªf60�� 0�K.9H v�0"�� ,��H3A0� 

<�=>7 mc�( 9H�K. v�"�� �?>@ O� ,m�� `�%��7 m��3� 	"	b �"	�7 �\u�g ,��:�"�� �u0(�-�7 cQ�z0� / 
2�K+\6. 2Qau.7 ��:�"�� �f+��. �K!�7 O* ,©�@ GH+� �!��-. �L =
7 t+> F* ����F� #$0%. 

&'�%�7 )* ��-%� ko-suF* IGH� 
 

d��Q 4< ,$��- *���V� uT>_T��)� Wilcoxon 	��?�� i� (MFT�' a+* 5�Q*
 h��M��� r�!�� 9������ ����� (_T�>��< 

����� h��M��� u fFT�' a+���v  −,x+ zT0U a+��� .0�%v Zx 

p!%� 11 1,5 3 /��. 
^	�!� 11 7,00 63,0 

− 2,68* 

 

ª:H"  G7	d�4� `@ �1�( (Z) AK.��H  ��+��−2�68� / 	�!�  >H+A� Z��%. 2��3� 4���5 / 
&+�� 2��:�"�� �
7 ,(@ O� �1�( (Z) ���7	I  ��  ¤+!��13� �0�5V 9H�A0� 	0-* <0�h7 ,�0�05 � �0�5V7

 �-�*7 	8H� ��\��11 �e�� 	dH" t�@ ª:H" =
7 GV ��'�68� q0�  \0�H�� W0�� 2�0d�V PQ0\� / 
J�!\�� %�p! &��d�V7 / J�!\�� ^	�!� ª��6� J�!\�� ^	�!� �=
7 �-�" `@ PQ\� ���> &�V�f�� O0� 

����F� #$%. mC!> / W��I  >H+A�� 
Oa1"7 `@ wd�� �Y��-� �%��A� �� `@ ����F� #$%. &'�%� )* ��-%� ko-su 	( 	*��  1+�� 2��0:�"�� 

,!( ��	; )* `�%�� �2��3 G���� 	"�� j7$a�� F* ,"��H. <�h7 cQ�z+� ,&+�1+�7 <�=>7 	*�0� ���0�F� 
#$%. )* Oa{  1+�� 2��:�"�� ,!( ��	; O� m��03� G�0��� 2�0!dH� ,&0+�1+� <�=0>7 	0"	b µ�0-�� 

��A�'�� ��EA1+� ��:�"�� �3����7 �� ,aS v�"� ,la��7 <�=>7 	*�� ����F� .#$%  1+�� 2��0:�"�� 
)* `�%�� 2��3� ,*�f�� w� O"�M� O� GQM c�d� �H8 �u(�-�7 F* GHI / 9H�K. v�"��� 
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d��Q 5 <,$��- *���V� uT>_T��)� Wilcoxon 	��?�� i� (MFT�' a+* 5�Q*
 h��M��� r�!�� 9������ ����� ���?-4�< 

����� h��M��� u fFT�' a+���v  −,+x zT0U a+��� .0�%v Zx 

p!%� 11 1,5 3 /��. 
^	�!� 11 6,5 52,0 

− 2,51* 

 
 G7	d ª:H"�5 �`@ �1�( (Z) ��HAK.  ��+��−2�51 �	�!� / y��f�5 Z��%. 2��3� 4���5 / 

&+�� 2��:�"�� �
7 ,(@ O� �1�( (Z) ���7	I  ��  ¤+!��13� �0�5V 9H�A0� 	0-* <0�h7 ,�0�05 � �0�5V7
 �-�*7 	8H� ��\��11 �e�� 	dH" t�@ ª:H" =
7 GV ��'�68� q0�  \0�H�� W0�� 2�0d�V PQ0\� / 

J�!\�� p!%� &��d�V7 / J�!\�� ^	�!� ª��6� J�!\�� ^	�!� �=
7 �-�" `@ PQ\� ���> &�V�f�� O0� 
����F� #$%. mC!> / W��I y��f�5� 

Oa1"7 `@ wd�� �Y��-� �%��A� �� `@ ���0�F� #$0%. &'�0%� )0* &+��0� ,0%-�. 	0( 	*�0�  01+�� 
2��:�"�� ,!( ��	; )* mV�"s &3����V ���	� ,2��:�"�� _> `@ ��H3� ,����� w� 27V@ ����F� #$%. 

	( 	*��  1+�� 2��:�"�� )* 4���5 / &+�� 2��:�"�� F* ��H.,," _> `@ ����F� #$0%. 	*�0� )0* 
�	8� C�� C!> / �%"�R &+�� PQ\� O� ���u�  !+� �� ���u� ¶��� / �(H. , 01�+��� =0
 t0+> 	0( 

	*�� )* O"Ha� 2�
�� ������ 9	� PQ\� HK� �	��� &+��� ,%-�. / &�+�� &+��7 2��:�"��� 
 

d��Q 6< ,$��- *���V� �)�uT>_T� Wilcoxon 	��?�� i� (MFT�' a+* 5�Q*
 h��M��� r�!�� 9������ ]��!0��  �_< 

����� h��M��� u fFT�' a+���v  −,x+ zT0U a+��� .0�%v Zx 

p!%� 11 0,0 0,0 /��. 
^	�!� 11 6,0 66,0 

− 2,94* 

 

ª00:H"  G7	00d�6 �`@ �001�( (Z) ��HA00K.  �00�+��−2�94 �Z�00�%� / ��003�2 4�00��5 / &00+�� 
2��:�"�� ,a> �
7 ,(@ O� �1�( (Z)  ¤+!�  �� ���7	I�13� �0�5V 9H�A0� 	0-* <0�h7 ,�0�05 � �0�5V7

 �-�*7 	8H� ��\��11 �dH" t�@ ª:H" =
7	 e�� GV ��'�68� q0�  \0�H�� W0�� 2�0d�V PQ0\� / 
J�!\�� p!%� &��d�V7 / J�!\�� ^	�!� ª��6� !\��J� ^	�!� �=
7 �-�" `@ PQ\� ���> &�V�f�� O0� 

����F� #$%. mC!> / 2��3� 4���5 / &+�� 2��:�"�� F* GHI �)*7 =
 Z��g &� GH!( ¬�f� 
G7g O� ¬7�� ���	�� 
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9�"7 �8�!� `@ �Y��-� �%��A� Oa1" `@ wd�� �� �� �E": 
� ���!R ����F� #$0%. 0�7��H3 ,0����� w0� 27V@ 2�0�-%�7 ���0�F�  !"�	0�� �0n�M7 27Vg 
�-1©�. / ��-%� ko-su� 
� ��-%� ko-su 2	*��  1+�� 2��:�"�� ,!( �0�	; / `�0%�� 2��03� mC0?> ,0?� :�0���> �H60-� 
��:�"�� �H6� ,�f+�¿ �3Kf6�7 / ^@ �(7 x7 ^@ ,`��s <�=>7 ��d�� Z7�V 2��:�"�� ����1( �?>@  O� 

m�� `7V 	�%�� `�a.�� 7@ `��z� ��� 	*��  1+�� 2��:�"�� ,!( ��	; )* 4���5 / &+�� 2��:�"�� F* 
GHI m�H6� mC!>� 

� O1©�� ��-%� ko-su )* 27V@ 2	*��  1+�� 2��:�"�� ,!( ��	; )* ,1* T0�+� ,0a� Z�V 
O� Z7�V 2��:�"�� ��1(�� � 

� 	*�� F����� #$%. ��-%�7 ko-su  1+�� 2��:�"�� ,!( ,��	; )* C�H0� 27V@ �+30� �	��0�5 
2	*��  1+�� 2��:�"�� ,!( ��	; )* 4���5 / &+��� F* ,GH0I X=0
 27Vg 2	*�0� )0* c�0d� 
2�H8 2�u(�-�7 F* ,"��H. ��H3A� ´"7 <�=>7 2	*�� )* G���� 2�!dH� .�*H-� ,&+�1+� )*7 ,�1b 

2�f+� ,H"	�f� )*7 &"	%� �?>@ O� ,8 ��EA1+� ,��:�"�� )*7 G���� ,'��� ���7$a�� &+�1+� cQ�z+�7� 
� �%"�R ¬�* ,����7 PQ\� w� 27V@ &+��� F* ,GHI 	( Vs O� ����V  1+�� 2��0:�"�� ,0!( 

��	; &+��+� O�7 &D `H> &§	�  B5H�� �72�
� ������ HK� &+��� O� X=
 ��-%�� �?"	� m��H�. / &§	0"@ / 
,> `�a� x7 ,> ,`��s <�=>7 r�� ����F� #$%. &+�� PQ\� J�7 �"�]-� ��*_�d5 ��(��A� O0� GQ0M 

&+�� PQ\� / �(H� ��*_�d ��%�%8 =
7 �� t-1©�" ����F� #$%. &'�%� )* &+��� ,%-�.� 
� �	8@ ����F� #$%.  BC��  BC!> / �%"�R &+�� PQ\� O� ���8 ,!%�A.  !+A� �� ���u. ¶��k 

/ �(H. ��1�+��� ,�f+��. 	(7 	*�� <�h / C��� 2�
�� PQ\� H0K� �	��0� �0�-%�� / &�0+��� O0� 
X��5  !+A� �� ¶��k � 

.��QR d��>�� ��b��: 

�� ������ �	��� ������  !"�	� #$%� &'�( )* &+��� ,%-�. / ��1-� 2��3� &�160� 2	087 &0+�� 
��1(� / 2��:�"�� 9	�  1+�� 2��:�"�� ,!( ?��	; 

���d¡�7 O* =
 G�A� ¤�n ¬�f� ��: 
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	dH" e�� 7h ��5V ��'�68� 	-* 9H�A� (∝ = 0.05) q�  \�H�� W�� 2�d�V  1+�� 2��:�"�� ,!( 
��	; / 2��3� &�16� 2	87 &+�� ��1(� / 2��:�"�� ,!( �	��� ����F� #$%. F* ,0"��H. X	0��7 
ª��6� J�!\�� ^	�!�� 

��!�M57 �Kn =
 ¬�f� �{ �I��. ��'�68k �	��0��� ��0!�M `HA0>Ha+"7 Wilcoxon <0�h7 
�%. q�\!��� q�-���9	0�!�7 p!%� J�!\�� / �]8Q. �(�\� J�!\� 2�d�V ��� �G7	0d ª0:H"7 �7 ��'�0�� 

J�!\� ��!�M "Z" ��5	� e7�f� q�  \�H�� W�� 2�d�V q%�!\�� p!%� 9	0�!�7 / 	0�!� /�0�. �0(�\!� 
�]8Q� ¨���� 2	8H� ��1(�� / 2��:�"��� 
 

d��Q 7< ,$��- *���V� uT>_T��)� Wilcoxon 	��?�� i� (MFT�' a+* 5�Q*
 h��M��� r�!�� 9������ ����  '����� �' .�"!+ Ko-su< 

����� h��M��� u fFT�' a+���v  −,x+ zT0U a+��� .0�%v Zx 

p!%� 11 0,0 0 ,����� w� ��-%� Ko-su 
^	�!� 11 6,0 66,0 

− 2,99* 

 
ª:H"  G7	d�7 �`@ �1�( (Z) ��HAK.  ��+��−2�99 ���; 	�!� / ,������� w� ��-%� ko-su �0
7 

,(@ O� �1�( (Z) ���7	I  ��  ¤+!��13� ��5V 9H�A� 	-* <�h7 ,�0�05 � �-�*7 	8H� ��\� ��5V7�11� 
=
7 ª:H" t�@ 	dH" e�� GV ��'�68� q�  \�H�� W�� 2�0d�V PQ0\� / J0�!\�� p!0%� &��0d�V7 / 

J�!\�� 	�!�^ ª��6� J�!\�� ^	�!� �=
7 �-�" `@ PQ\� ���> &�V�f�� O0� ���0�F� #$0%. mC0!> / 
,����� w� ��-%� ko-su �8��. F* GHI� 

Oa1"7 `@ wd�� �Y��-� �%��A� �� `@ 27V@ ��-%�7 ko-su �+3� ,�	��0�5 57 W0+\�� O0� W0��\� 
&+�.  B	3d ,BC!> cH� ,�YA�� �3�� O� GQM ����> &� ,�	��A. m�Hn7 ,t� 	"F�7 j7$a�k ��; ,t� 

<�=>7 	"	b ,OA� 2��_�
57 �n�; ��7	�7  ��  1�-" ,�3��� 	�� <�h ,0��" �	��A01+� ���0�� 	0�>E� 
�$SQ� <�=�7 ª!n@ H©* / X=
 ��-%�� m��H�. F* ,"��H.� 

 
d��Q 8 <,$��- *���V� )�uT>_T�� Wilcoxon 	��?�� i� (MFT�' a+* 5�Q*
 h��M��� r�!�� 9������ ���� ��0;+ 5�"$���� .�0%��� Z�  )��T��< 

����� h��M��� u fFT�' a+���v  −,x+ zT0U a+��� .0�%v Zx 

p!%� 11 0,0 0 &�16� 2�-'�a� ��1(�� 
^	�!� 11 6,0 66,0 

− 2,96* 



 !"��� ������ #� �$�% &�!' (�)*�+ ,'�-�� .����/��� 

4th – International Conference For e-learning & Distance Education 29< <

ª:H"  G7	d�8 �`@ 1�(� (Z) ��HAK.  ��+��−2�96 �/ 	�!� ��; &�16�� 2	8H� �0�1(�� / 
2��:�"�� F* GHI �
7 ,(@ O� �1�( (Z) ���7	I  ��  ¤+!��13� ��5V 9H�A� 	-* <�h7 , �0�05  � ��5V7

 �-�*7 	8H� ��\��11 �8� GV e�� 	dH" t�@ ª:H" =
7��'�6 q0�  \0�H�� W0�� 2�0d�V PQ0\� / 
J�!\�� p!%� &��d�V7 / J�!\�� ^	�!� ª��6� J�!\�� ^	�!� �=
7 �-�" `@ PQ\� ���> &�V�f�� O0� 

����F� #$%. mC!> / &�16� 2	8H� ��1(�� / G�N 2��:�"��� 
Oa1"7 `@ wd�� �Y��-� �%��A� �� `@ ����F� #$%. &'�%� )* &+��0� ,0%-�. 30�7��H G�0%��5 O0� 

m��3� H+� 9�Mg O� GQM ��-%� ko-su �+3� ,�	���5 O1� GQM l"�	�� / ¬�0* m��03. 	0>E��7 O0� 
`�%�� PQ\� �L O� GQM ¬7�* �-"H��H!� ¬7�*7 H"	�f� Oa{ PQ\� O� c�u�� 2	87 ��1(� m	"	* 

/ G�N 2��:�"�� ,?� :O'�> ,«� O'�>7 ,m�Hn O'�>7 ,2Hn O'�>7 ,H"	0�� O'�0>7 &0�� ,O'�0>7 ��0!�M 
j7$a�k / G�N 2��:�"�� F* GHI� 

 
d��Q 9< ,$��- *���V� uT>_T��)� Wilcoxon 	��?�� i� (MFT�' a+* 5�Q*
 h��M��� r�!�� 9������ ���� �)T!��� Z� d�Tp�< 

����� h��M��� u fFT�' a+���v  −,x+ zT0U a+��� .0�%v Zx 

p!%� 11 0,0 0 &"H%�� F* ,"��H. 
^	�!� 11 5,50 55,0 

− 2,88* 

 
ª:H"  G7	d�9 �`@ �1�( (Z) ��HAK.  ��+��−2�88 �	�!� / ��; G�Y1� &"H%�� F* GH0I / 

G�N 2��:�"�� �
7 ,(@ O� �1�( (Z) ���7	I  ��  ¤+!��13� �0�5V 9H�A0� 	0-* <0�h7 ,�0�05 � �0�5V7
 �-�*7 	8H� ��\��11 �V e�� 	dH" t�@ ª:H" =
7G ��'�68� q0�  \0�H�� W0�� 2�0d�V PQ0\� / 

J�!\�� p!%� &��d�V7 / J�!\�� ^	�!� ª��6� J�!\�� ^	�!� �=
7 �-�" `@ PQ\� ���> &�V�f�� O0� 
����F� #$%. mC!> / &�16� W����@ &"H%�� F* GHI / �NG 2��:�"��� 

Oa1"7 `@ wd�� �Y��-� �%��A� �� `@ ����F� #$%. &'�%� )* &+��0� ,0%-�. O1©0�" 27V@ mC0?> 
&�16�� 2	87 ��1(� / G�N 2��:�"�� / m�Hn :�+��@ ,�+1a� �+��@ ����M O� ,V	��� �+��@  ��1(�  <�=>7 

��H� mV@ �n�M 2�K�1+���� Hint �"=���7 d����� 
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d��Q 10< ,$��- *���V� uT>_T��)� Wilcoxon 	��?�� i� (MFT�' a+* 5�Q*
 h��M��� r�!�� 9������ ���� k*�
�� Z� d�Tp�< 

����� h��M��� u fFT�' a+���v  −,x+ zT0U a+��� .0�%v Zx 

p!%� 11 0,0 0 m�Vk F* ,"��H. 
^	�!� 11 5,50 55,0 

− 2,83* 

 
ª0:H" 7	0dG �10� `@ �01�( (Z) ��HA0K.  �0�+��−2�83 �	0�!� / ��0; G�0Y1� m�V� �0(H. 

 1�+��� F* ,"��H. / G�N 2��:�"�� �
7 ,(@ O� �1�( (Z) ���7	I  �� ¤+!� �13� 9H�A0� 	0-* <0�h7 ,
 ��5V�0�05 � �-�*7 	8H� ��\� ��5V7�11 ���'�68� GV e�� 	dH" t�@ ª:H" =
7 q�  \0�H�� W0�� 

2�d�V PQ\� / J�!\�� p!%� &��d�V7 / J�!\�� ^	�!� ª��6� J�!\�� ^	�!� �=
7 �0-�" `@ PQ0\� 
���> &�V�f�� O� ����F� #$%. mC!> / m�V� �(H.  1�+��� F* GHI / G�N 2��:�"��� 

Oa1"7 `@ wd�� �Y��-� �%��A� �� ��H� 27V@ 	*m	0" m�Vk �0�+1* &�0+��� &+��0�7 O0� ,0!( &0+�. 
¬�*7 X=
 27Vg m�H6� �+3� O� GQM 2�\%� 2�f+�7 ,H"	�f� ¬7�*7 ,�-"H��H� ,*�f� PQ\� w� 
&3©�� ��!� 	(7 &� ¬�* X=
 27Vg mH\M mH\M / ����F� <�h7 m�H6�  ��������1]-� �0+?{7 X=0
 

27Vg / :mV@ �n�M 	K��	" h���@ ,��%. mV@ �n�M ,�YA�� PQ\� mV@ �n�M c�u��� �0*H1N ,PQ0\+� 
<�=>7 cV@ �n�M 	"	K�� �"	� �"��7 �\u�g ��1�+��� ��1(�� <�=>7 mV@ �n�M w!��� W��\� GH687 ,> 

W��R )* �"�%� ������ �\u�»�  �� ��( �i� 
 

d��Q 11< ,$��- *���V� uT>_T��)� Wilcoxon 	��?�� i� (MFT�' a+* 5�Q*
 h��M��� r�!�� 9������ .%�M�� .m:e��  �_< 

����� h��M��� u fFT�' a+���v  −,x+ zT0U a+��� .0�%v Zx 

p!%� 11 0,0 0 �(�\!� ,a> 
^	�!� 11 6,00 66,0 

− 2,97* 

 
ª:H"  G7	d�11� `@ �1�( (Z) ��HAK.  ��+��−2�97 �/ �(�\� 8Q.�] ,a>  
7 ,0(@ O0� �01�( 

(Z)  ¤+!�  �� ���7	I�13� ��5V 9H�A� 	-* <�h7 ,�0�05 � �-�*7 	8H� ��\� ��5V7�11 �ª:H" =
7 
t�@ 	dH" e�� GV ��'�68� q�  \�H�� W�� 2�d�V PQ\� / J�!\�� p!%� &��d�V7 / J0�!\�� ^	0�!� 

ª��6� J�!\�� ^	�!� �=
7 �-�" `@ �PQ\ ���> &�V�f�� O� ����F� #$%. mC!> / &�16� 2	08H� 
��1(�� / G�N 2��:�"�� �)*7 =
 Z��g &� GH!( ¬�f� j�?� O� ¬7�� ���	�� 
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9�"7 �8�!� `@ �Y��-� �%��A� Oa1" `@ wd�� �� �� �E": 
� ���!R ����F� #$%. ��-!.7 )* ��-%� ko-su F* .,,"��H ��7 z�1�� t� X=
 �0�-%�� O0� 27V@ �+30� 

�	���5 O� ,!(  1+�� 2��:�"�� ,!( ��	;� 
� ,1�S ����F� #$%. )* ¬7�* H"	�� ¬7�*7 �-"H��H� �+3� PQ\+� &+�� &�16� 2	8H� 
��1(�� / G�N 2��:�"��� 
� O1©�� ���� ,"��H. 27V@ 	*�� W��\� &+�. )* c�-� 2	87 &+��� / G�N 2��:�"�� ,?� mV@ 

Title `H-* ���:k `H-* Z�	+� <�=>7 ���:� t�	
@ / ,�\�A� T6¿ <�=�� 
� 2	*�� mV@ Activity Archive �-1©�. O1: ����F� #$%.  1+�� 2��0:�"�� ,0!( �0�	; )0* 
&�16� �\u�@ �*H-�� / G�N 2��:�"�� ,?� &�16� ,6� $0�v ,2��0:�"�+� ¨�V�7 �\u0�@ �0f+�¿ =0L 

,,©f� <�=>7 GH68 &+��. )* �"�%� �+��> w�1I 2���Y��5  �� �H%" �i F* ,GH0I ,0> =0
 	*�0� 
W��\� &+�. )* &�16� 2	87 ��1(� ��H3A� / G�N 2��:�"��� 
�  PQ\� q� �>��u�� ,1���2−3 �)* q��	�. 	*�� 	( W��R&�16� )* ��!� &3©�� w�Yu�  
2	87 &+�� ��1(� / G�N 2��:�"��� 
� ,1�S ����F� #$%. )* 27V@ &"H%�+� j7$a�k F* ,,"��H. 	(7 &� #¾ X=
 27Vg ��H3A� 

´"7 O� GQM ¬7�* ,H"	�f� ¬7�*7 �-"H��H!� O� ,!( &+�.� 
.��QR d��>�� C��b��: 

�� �(Q�� 5��R�!�� q� 2�(��� ,&+��� 2��3�7 4���5 / &+�� 2��:�"�� F* ,"��H.  9	�   1+�� 
2��:�"�� ,!( ?��	; 

���d¡�7 O* =
 G�A� ¤�n ¬�f� ��: 
	dH� �(Q*  ��R�!��q� 2�d�V  1+�� 2��:�"�� ,!( ��	; / 2�(��A� �f+��. &+��0� 2��0:�"�� 

F* ,,"��H. 72��3� 4���5 / &+�� 2��:�"��� 
��!�M57 �Kn =
 ¬�f� �{ �I��. ��'�68k �{ �I��. ��'�68k O0* J0"�R P�A08 ,0���� 

4�!��5 �	����� ��V��� "`��C!� Spearman" �'zY�+� ,��f6-� <�h7 q� 2�d�V J�!\�� ^	�!� ,a� O� :
2�(��A� l1; &+��+� F* ,"��H. ��7 :e��A� ,«�u� e��0� ,�0�+*�f� e��A0�7 , 0*_�d5 e��A0�7 
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j�a. j��z�7, e���7 ,r�K. 2��3�7 4���5 / &+�� 2��:�"�� F* GHI 9	�  1+�� 2��:�"��  ,!( 
��	; �G7	d / _> �'��-� ���>7 �12�� 

 
d��Q 12 < '��' 2��+*4� i� 5�Q*
 h��M��� t����� o-���F4 5�%��F ,������ 5�*�6'� 2��3-4� 1 ���+ 5��8�)��� Z� d�Tp�< 

\  '��' 2��+*4� 2��3-4� 1 ������ .�4��� .�$�;:�� a�+��� 

1 e��A� «�u� 0,61 GV j�?� 

2 e��� �����f� 0,71 GV G7g 

3 e��A�  *_�d5 0,48 C� GV ���?� 

4 e��A� j�a. j��z�7 0,35 C� GV w��� 

5 e��� r�K. 0,26 C� GV l��; 

,> 2�(��A�  0,79 GV 

 
ª:H"  G7	d�12 �	dH� t�@ �(Q*  ��R�!��q� 2�(��A� ,�f+��. q0�7 2��03� 4�0��5 / &0+�� 

 4�!��5 ,���� ,n7 ��8 ;2��:�"��0�79 �0(Q* 	0dH� t�@ ª:H" =
7  �0�R�!��q0� 01+�� 2�0d�V  
2��:�"�� ,!( ��	; / 2�(��A� �f+��. &+��� 2��:�"�� F* ,GHI 2��3�7 4���5 / &+��� �)0*7 

���	� ¬7�� O� ���?� ¬�f� GH!( &� Z��g =
 � G7	d ª:H" <�=>�16 �/ �E0" �����f� e��� `@ 
�!��. ,�7g &D e��A� «�u� / �!��. �,����? &D e��A�  0*_�d5 / �0!��. ,�0?��?� &0D e��A0� j�0a. 

j��z�7 / �!��. ,����� CM@7 e��A� «�u� / �!��. mCMg� 
9�"7 �8�!� `@ �Y��-� �%��A� Oa1" `@ wd�� �� �� p": 

� `@ e��� �����f� &�" t�� 	"	b J!A� �	
g Z�V ;2��:�"�� ��8 Oa1" `@ `Ha" 	"	K�� J!A0. 
�	
»� 	( 	*�� )* `@ `Ha" =
 e��A� / �!��. �7g O� ,!( W��\� &+�.� 
� w©" &+�. W��\�  B�H�  B�����@ / e��� �����f�� 
� / e��� �����f� �H%" &+�. 	"	K�� �7	� PH+\. t'V@ O� ,!( ,> ,W��R O�7 &D 	( `Ha" <�h O� 

	8@ �!�@P ,�d =
 e��A� / �!��. �7g� 
� &�§ &+�. / =
 e��A� 	"	K�� 2_�+��� m�H6� ;�K:7 �� ,3A" ��+1* &+�� W��\� F* ,0"��H. 
��H3A� ´"7� 
� &"	%� �"=��� ��d�� O� ,!( &+�. W��\+� / �(H.  1�+��� 	*�� W��\� &+�. )0* ,0�d =0
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e��A� / �!��� �7g� 
� 9�" W��\� `@ =
 e��A� 	�"  B�"H\� l"�	�� 2��:�"�� / &�+��� y���  BQ?1�� / ��+> ���$� O�7 

&D 	�" =
 e��A�  B�"H\� t���3. ��-%�� ���:k�� �� t������ 	"	Y+� / G�N 2��:�"��� 
.�4��� .�0���� .��0���� ,$��"� .F�*���: 

 G7	d GQM O��13 �V��� J"�R O* <�h7 ���	� �'��-� ��%�!\�� 7@ ��+1�� ���g �8�!� ª:H" &Y8 
CDE�� 2C��1+� �+%�A. )* 2C��. ������� http://yatani.jp/HCIstats/WilcoxonSigned#EffectSize� � 

 
d��Q v13x <.�K^� .�0���� .�!��M���� ,$��"� .F�*���< 

`{���  !�>�� �`{�� ������ nzr /= 
��: `W|��� 

4���5 / &+�� 2��:�"�� − 0,62 C!> 
����F� #$%. 

&�16� 2�-'�a� ��1(�� − 0,63 C!> 

 
G7	d O� ª©�" �13 � 2��3� )* GHI F* &+��� )* &'�%� #$%. ����F� CDE� &Y8 `@ ,J��A�

+��� / 4���5 T6U  '	��5 &�+��� �!�S ���$� ��+> PQR 9	� &"2��:�"��" 97�A0" �0��$� ��+a� 
62 % `�0(g7 ,PQ0\� �0���7 ,��0��	� �0�f+; �3-� �*H-�� ^�M¦ ,�H�� wd�"  (�!�7 ,mC!> �!A� �
7

9�M@ ,�H*7� &+�� 2	87 &�16� 2��3� ��1-� / ����F� CDE� &Y8 �!A� ��@ ���a� ��1(��63 %�0
7 
�!A� mC!> 	(7 `Ha� 	8@ P�!�g �A�'�� <�=� ��H3� ,����� w� ��-%� ko-su m��H�. m�H6�7  ����N  )*  w�� 

mz3d@ GHI ��7 t-1©�� X=
 ��-%�� O� �\u�@ ���7$a�� mV	��� 2	*�� PQ\� )* ��1-� &���3� / ¨�0��� 
2	87 ��1(� / G�N :�"��2��� 

5���T+ .F�*���: 

 Bc�-� )* �'��� ���	� ����� Oa1" ��nH�� ����: 
� m�7¥ �_�
5 W"�	��  1+�� 2��:�"�� ,!( ��	; )* �	��� 2��-%�� �0?"	� / G�0N &�0+�� 

&+��7 2��:�"��� 
� �_�
5 m�7�� W"�	�  1+�� 2��:�"�� ,!( x7 c�-D@ ��	; )* 2��3� 54��� / &+��0� F0* 

2��-%� 27V@7 GHI �?"	�� 
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� m�7¥ �>��u�  1+�� ,!( ��	; / &�16� 9H�K. v�"�� ,?1�. / 2	87 &+�� ��1(�� /  G�N 
2��:�"�� O� ,d@ c�-� �-�. &§	� l��7 t��!%�� O� ,!( &+�.� 
� m�7¥ W"�	�  1+�� 2��:�"�� ,!( x7 c�-D� ��	; )* 2�"�]-� �0?"	� �0\!��. �0�-%���� ,0?� :

�"�]-� ��(��A� ��*_�d5 �"�]-�7 ����6�5 O� GQM ��%� �
�-. e�R7 l"�	� 2��:�"�� � 
� c�d� 	"z. O� 2���	� GH8 �	��� &+��� ,%�-. / G�N l"�	� 2��:�"�� / ,08�� &�0+��� 
�f+��. � 
� 	%* 2�7V ��!"�	� ®�77 ,1* c�©*g ���
 l"�	�� PQ\�7 ����� ��f�> ��oH�  mz3dg  ���%-� 

/ G�N &�+��� ���* &�+��7 2��:�"�� �n�M� 
}TD� .:�!': 

/ cH: �'��� ,���	� Oa1" #$( ��� 2���	� ����: 
� ������ #$%� &'�( )* �"�]-� ����6�5 X�D@7 )* t�1-� 2��3� 4���5 / &+�� 2��0:�"�� 9	0� 

 1+�� 2��:�"�� ,!( ��	;� 
� ^@ O� 2��%� 2��:�"�� Oa1" `@ �H%" ,"��H. �31�+��� �����f� PQ\� ,8�. ��1�+��� �f+��.� 
� �D@ �	��� �"�]-� ��(��A� / l"�	� 2��:�"�� F* ,"��H. )* ��1-� 2��3� ,nH�� j7$a�k 

9	� PQR ��+> ���$� T6U "2��:�"��" � 
� ������ �	��� 2	8H� ��1�+��� ��1(�� F* GHI / l"�	� ��	-L )* ,�60K�� /�0�. 9	0� 

PQR �+8�. �"H��?�� 
* * * 
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�Q����� *
�;�� .0$�% 

 S4�� :.������ �Q���� : 

 	��8 &�
��� ,,\�g�2003 ��Q� ��-3. 2�"�fa� �"H\� cH0: / �0�dH�H-a��7 �H0+�+� `_Y* ����Y� 2��:�"�� &+�. ��s
 2��:�"��  1+�.  �H%� l+Y. C"���NCTM �2��:�"�� 2�"H��� �+N �	+Y.6V	�� ,2 ,46−76� 

 &�3� 	È@ ,�	��2012 ��� 2�K+\60� ��!0�  *H0� ��1-� / mC6%� ,'���� ��	M �	����� ,%-�. &+��� ��+*�� �0�dH�H-a
,%-�. &+��� HK� X��57 &�+��� ��dH�H-a�  '�6M@ 9	� &�+��� ��03-!� �0��$� �0�+> �+N �	0+Y.2V	0�� ,90 ,152−

202� 
 �V�%� 	!* 	1� �V�%� 	!* ,�V�%� 	!* ,VHI 	!* VHI 	!* ,2Hi�2005 �� �0�� )0* ��0:�"�� 2Q�0?1�� �	��0� CDE�

H�� 2��3� '	��5 ZV�A� �6� =��Q� 9	� v�"�� ,n �2��0:�"�� &�0+��7 �0"H�$�7 ��.��� 2C��� � �{�0.
 ,2��:�"�� 2�"H�$� �" . ���1I ,m�
�%� ,l��;  1+��477−487� 

 ,'7 ,<u> ,����� ,���d�2007 �� 2��0:�"�� ���%D−�0-�� 2h 2��0:�"� H0K�  �q\A0+� :0\%� z0>�� �"H0\��7 �0K!+� `�
^H�$�� 

 	1� , �_��2006 ��j7$a�5 &�+��� O� m	"	d �+8�� G�%-� &�+��� ������H+�. �+N � V	��6 ,8−20� 
 	È@ ,�*_�� ,e�* 7@ ,É 	!* ,�@ ,t�7�6M�2009 �� ·	-L &��� ��N�� �	��� �D@GSP �0��?� �60� ��+R ,�6b / 

^V	*k�+?. ��	-
 /  �����A�k �H+�� �+N � V	�� ,@ 	+Y.31 ,33−59� 
 mVH* c�-
 ,^�M�2008 ��j7$a�k &�+��+� �"H�$� l�g �m�
�%� :W�a� °�*� 

 	1� �
�� ,2V�d ,)* 	È@ ,�+M�2009 ��  *_�d5 ,*�f�� �� m	-�A� ��1+�� ��1�+�� ��Y��$� �	��� �D@ GQ0M O0�
2��0:�"�� mV�� / ·��g ZV�A� �6� t!+R 9	�  ]f+� G�6�5 2��3� ��1-� / j7���� &+��� � 2�0��V �0+N

�"H���7 ��Af� �V	��2 ,1−45� 
 VH1� ,��A* ,	d�� ,W"	��2010 ��mz� �]��K1� 2��:�"��  1+�� 9	�  Y��$�5 &�+��� 2��3� �"H\�� #$%� �H6�� 

N��K�»� #�Y-� ����d �+ �	+Y.24	�� ,3 ,653−691� 
 V�S� OA8 ,�µ��2007 �� ^H��0?� G7g �60� �0!+R 9	0� ��:�"�� ��EA. ,8 / ��'�u� c�\Mg ¨Q�� #$%� ������

mz�� ¶Vg �mz�� ���Q�k ����I ,���$� ��+> ,C�Ad�� ������ 
 w�� t��� , !*z��2013��_� �0"z�+Y�k �0�+�  01+�1� �0!+\� �0(Q* O0� ,0a� t0�(Q*7 �0"z�+Y�k ��+� &+�� / �!+\� �

�31+�� HK� &��
��7 ��"H�$� �H+�� / ���V�g �+Y. �	+Y.9V	�� ,2 ,221−241� 
 qA8 OA8 ,`H�"s�2005 �� j7$a�k &+���−&�+��� / m	"	d �"7�  �¬�"�� :6� �	����$+� ����H� 

 	�A� ,'7 ,�Q��2004�� �0+8�. =0��Q� c�\M@ ��� ¨Q* / v�"�� ,nH�� )* �1'�( ��Y��$� �	��� ������ ���V 
��'	��5 / mV�.�� &3*��1��7 v�"�� &
Caf� &� )* <�h �D@7 2��:�"�� ��\-R ����d ,���$� ��+> ,C�Ad�� ������ 
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 ,�*HA� &�
��� O1"@ ,`�uM ,�"�� `_?*�2005 ��2��:�"�� / ��-%�� ��V �¶V :&+%� �V� 
 �1� ,�*��� ,t�d7 ,�
�:�2010 ��^H0+; ���0L m	*�A01� 2��:�"�� �"V	*k ���	. =��Q� &+�� 2�fn7 2�(��� � �0+N

����d � V	��14 ,221−250� 
@ 	1� ,VH�A� H�@ ,	��A� 	È@ ,t!+R 	È�2007 ���0�1�+��� 2	8H+� �sH. ^ . �VH�A. �  Y��$0�5 r�0\��� �{�0�

 j7$a�k7 #H�f. &�+��� &]-�–z�1�� ��R� �czI ,#H�f. &�+��� z>�� ,l1S q* ����d2 ,726−749� 
 ^�aS  d�� ,�o�]��2013 ���%-� ���L �\�H� &+��� 2��	M O� mV�f��5 ��� -�\A0+f� y�0�� &�0+��� / G � 	0n��

y7	� ��-A� ,y��� &�+��� m�s7 ,�"VH�A�3V	�� ,30 ,56−61� 
 	È@ ^	È ,z"z�� 	!*�2013 �� �0�!�a. G_0*g �0�� �0�1-� / �
�D@7 ���H��� m�>�K. )* �1'�( ���7$a�� &+�� ���� &�16�

QR 9	� &+��� J1* 2��3� qAb7�"��Y�� �"H��?� Z�	. P ��"H�$� �H+�� / ���V�g �+Y. �	0+Y.9 V	0�� ,3 ,
275−292� 

 	��� 	1� ,¶����2004���0�'	��5 �0+8�. =0��Q�� 2��0:�"�� J0+( �fM7 ,nH��7 ,�6K�� / ,"	!� &"H%�� ������� 
����. w1�N / ���� &�+��� 2��:�"� � �{�. ,2��:�"�� 2�"H�$� �" . ���1I ,�3-� ,w���  1+��175−244 � 

  00+* ,0�� ,y��� , ���  � ,jQ�> ,��H" &��� ,,�+M ,	1� �+�©� ,��H" ,	1� �K��� ,`��+*�2011 �� 4�0�� �0d�V
�0�1�+��� �0�1+��� ��+1�� / ru-� q1+��. �/ �0�+�� 2�0��	+�  .�0�� �{�0. ����A0�k7 �0���!\� �H0+�� 25�0N 

���	-L7 ���-RH� #�Y-� ����d �14−5 ,H"�� 1−19� 
  0+* ,0�� ,y��� , ���  � ,jQ�> ,��H" &��� ,,�+M� ,	1� �+�©� ,��H" ,	1� �K��� ,`��+*�2011 �� 4�0�� �0d�V

�0�1�+��� �0�1+��� ��+1�� / ru-� q1+��. �.�0�� �{�0. ����A0�k7 �0���!\� �H0+�� 25�0N / �0�+�� 2�0��	+�  
���	-L7 ���-RH� #�Y-� ����d �14−5 ,H"�� 1−19� 

 ,�>H� 	!* &�
��� ,��f��2012 �� O"¹��7 ^V�� `�%� 2�"H���– W"7 ��dH�H-a� 2Ê0 ��\-R :2�!��� ��dH�H-a�� ���	�� 
 	1� ,�H*���2012 �� &��%� �(�\�¶��� °��� / &�+��+� :�0-RH. 2��03�7 ��0��	. ���!� �27C0� : e¹0+�  �����0> z0>��

r�7g� 
 	1� ^	003� ,��06%��2008 �� B�0dhH1�@ jH��0%� �_�d5 &+* ��%� B���7$a� �����I 2��%. ¨���k  %�!\� ¨hH1� HK� �

5 w(H�7 mVHI 2�!+\�� q� �_�d5 &+* *_�d � ,J"s�(z� ����d ,PV� ��+> ,����� �"H-A� m7	-�1−25� 
 )* j�� ,`_+� ,ªA"� ��� ,�H6-��2011 ��2����I / 2��:�"�� ��A(@ GHMV O* �!+\� �7z* P�!�@ � �H0K!� �+N

��Af-�7 �"H�$� � V	�� ,e���29 ,1−28� 
 c��7 ,�-3��2011 �� cV@ q� ����%� �	��0� )0* 	01��. &"H0%��7 ,^H0+; ���0L �	��0� )0* 	01��. &"H0%�� / �!+\�

&+%�7 �(�H� �	��� )* 	1��. &"H%��7 ,��H�!1a� ����Q�k ����I �+N � 	+Y.19 V	�� ,1 ,789−806 � 
 	1� 	��M ,µ���2012 �� ������ �	��� ��+*��Blackboard Mobile�  9	0� ·�	� ,�6K��7 ,*�f�� ��1-� / ,%-�. &�+��+
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VH�� <+. ����d q1+�. ��+> / 2��:�"�� l"�	� e�R ��%� PQR � 	1� ���k ����d ,���$� ��+> ,X�H�>V �����
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