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:�2ก�!      
    6.2  ���!�"!��!2�����!=-ก .�$ �!"�#กก��>".*�
	.��ก�#1 

     

7.  ก���'�1      
    7.1  !��/�=�!���1��,!��+;�"�2���# =,:��$��      
    7.2  ก�� ����1ก�����	�%�$*-.���	�      
    7.3  ก��:���!��*�ก�����	�      
8.  ก��>".%.�!-���A�ก�A	�%.�$�(�A!� �!      
    8.1  �#ก���2"�3$%.�!-��(�A!� �!!�:��
	���      
    8.2  �,::���'C���A�#'���2��ก��#'�#'      

 
���!��'�"C��+A�G 
............................................................................................................................................... 
............................................................................................................................................... 
............................................................................................................................................... 
     
   �$�+A�...............................................*-.:���!�� 
            (.........................................) 
           ............/.............../............... 
              %�%�1�,�>����!�3�!!+� 
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��	��#�"��%#����กก�	�'��	�%)+#��&	%��'�����ก�	��� 
"�����(�)�� �	�
�#���	������� (webquest) 

 
*-.��$�,��,4� �3��U��A	 

"#�%.� 
1 2 3 ��! Χ  S.D. ���!"!�	 

1. ��+;�"�2��%#;� ��ก���/����        
 1.1  ��+;�"�!����!�'��.�$ก#1 

�# =,:��$�� 
4 5 5 14 4.67 0.47 '�!�ก 

   1.2  ���!���1��,!%�$��+;�"� 4 4 4 12 4.00 0.00 '� 
   1.3  ก��213$��+;�"�%�$1����	� 4 5 4 13 4.33 0.47 '� 
   1.4  ���!=-ก .�$%�$��+;�"� 4 5 5 14 4.67 0.47 '�!�ก 
   1.5  ���!	�ก - $3�	%�$��+;�"� 4 4 5 13 4.33 0.47 '� 
   1.6  ���!�3��>�%�$��+;�"� 4 4 5 13 4.33 0.47 '� 

 1.7  ���!�#'���>�ก���)�1�	
��+;�"� 

5 5 4 14 4.67 0.47 '�!�ก 

   1.8  ���!�#'���>�ก���,:��+;�"� 5 4 4 13 4.33 0.47 '� 
2. ��(2��������A>�.        
    2.1  ���!=-ก .�$%�$��(��A>�. 5 4 4 13 4.33 0.47 '� 
    2.2  ���!�#'���%�$��(��A
�/���� 

5 4 4 13 4.33 0.47 '� 

     2.3  ���!=-ก .�$������A>�. 5 5 5 15 5.00 0.00 '�!�ก 
2.4 ���!�'��.�$��"�3�$��(

ก#1�/�1��	�	 
5 5 4 14 4.67 0.47 '�!�ก 
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*-.��$�,��,4� �3��U��A	 
"#�%.� 

1 2 3 ��! Χ  S.D. ���!"!�	 
3. 211�'�1ก3�����	�2�� 
211�'�1"�#$���	� 

       

    3.1  ���!�#'���%�$�/�=�! 4 4 4 12 4.00 0.00 '� 
3.2  ���!�'��.�$��"�3�$   

�/�=�!ก#1�,':��$�� 
4 4 4 12 4.00 0.00 '� 

 3.3  ���!�'��.�$��"�3�$ 
�/�=�!ก#1��+;�"� 

4 4 4 12 4.00 0.00 '� 

3.4  ���!���1��,!%�$%.��1
ก#1��+;�"� 

4 4 4 12 4.00 0.00 '� 
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��	���%#����กก�	�'��	�%)+#��&	%��'�����ก�	��� 
"��ก�	��ก#��� �	�
�#���	������� (webquest) 

 
*-.��$�,��,4� �3��U��A	 

"#�%.� 
1 2 3 ��! Χ  S.D. ���!"!�	 

1. 3$���!ก�����	��-.211�3�!!+� 5 5 5 15 5.00 0.00 '�!�ก 
2. �!��=�.�$�$�����!�-.'.�	  
 ���$ 

4 5 4 13 4.33 0.47 '� 

3. +1���"����!�-.��ก2"�3$���	��-.  
�+A�G 

4 5 5 14 4.67 0.47 '�!�ก 

4. ก���.�$2�$�-$>�>".ก#1*-.���	�        
    4.1  ก����ก2111����	�!� 
�#ก����3��>� 

4 5 5 14 4.67 0.47 '�!�ก 

    4.2  ก��>�.��(���+A���"� 4 5 5 14 4.67 0.47 '�!�ก 
    4.3  ก���.�$2�$�-$>�>�1����	� 4 5 5 14 4.67 0.47 '�!�ก 
5. ก����+A�!
	$        
    5.1  ก����$���:	#$"�.���C1 3�$G  5 5 4 14 4.67 0.47 '�!�ก 
    5.2  2ก.:I0"�ก����$�� 5 5 4 14 4.67 0.47 '�!�ก 

5.3  �:P'
�ก�>".*-.���	�ก�#1�:
��ก����+;�"���A*3��!�2�.� 

5 5 4 14 4.67 0.47 '�!�ก 

6. ก��>".%.�!-�	.��ก�#1        
    6.1  ก��>".%.�!-�	.��ก�#1%�$  

:�2ก�! 

5 5 4 14 4.67 0.47 '�!�ก 

 6.2  ���!�"!��!2�����!
=-ก .�$ �!"�#กก��>".*�	.��ก�#1 

5 5 4 14 4.67 0.47 '�!�ก 
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*-.��$�,��,4� �3��U��A	 
"#�%.� 

1 2 3 ��! Χ  S.D. ���!"!�	 
7. ก���'�1        
    7.1  !��/�=�!���1��,!��+;�"�2�� 
�# =,:��$�� 

4 5 4 13 4.33 0.47 '� 

    7.2  ก�� ����1ก�����	�%�$    
*-.���	� 

4 5 4 13 4.33 0.47 '� 

    7.3  ก��:���!��*�ก�����	� 4 4 4 12 4.00 0.00 '� 
8. ก��>".%.�!-���A�ก�A	�%.�$�(�A!� �!        
    8.1  �#ก���2"�3$%.�!-��(�A!� �!!�
:��
	��� 

5 4 5 14 4.67 0.47 '�!�ก 

    8.2  �,::���'C���A�#'���2�� 
ก��#'�#' 

5 4 5 14 4.67 0.47 '�!�ก 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
132 

#��&	%��'���ก�	"����'���� 
 
�����(#�� 

1.211:���!��*�ก��'/�����$�� 213$��ก�:K� 5 %.�  �/���� 5 ��2�� 
2.��'#1�,���(%�$211:���!��*�ก��'/�����$�� 213$��ก�:K� 4 ��'#1 '#$��; 
 ��'#1  Beginning  "!�	=�$   %#;����A! .�  =   1  ��2��  
 ��'#1  Developing "!�	=�$   %#;�(#4��  =   2  ��2�� 
 ��'#1  Accomplished "!�	=�$   %#;�'�   =   3  ��2�� 
 ��'#1  Exemplary "!�	=�$   %#;�'�!�ก  =   4  ��2�� 

 
#��&	%��'���ก�	"����'���� 

 
ก�*!� ��......................����ก�*!�................................................................................ 

 
 

�%#�� 
)$��� 

Be
gin

nin
g(

1)
 

De
ve

lop
ing

(2
) 

Ac
co

m
pli

sh
ed

(3
) 

Ex
em

pla
ry

(4
) 

Group 
(5) 

1. ก�	���#��#�%"����'����  
    1.1 !�ก����$2*�'��:K�3��>"03 !�ก��
'/�����$�� �!%#;� ��3��>"03 

     

    1.2 !�ก����$2*�'��:K�3��>"03 !�ก��
'/�����$�� �!%#;� ��3��>"03 

     

    1.3 !�ก����$2*�'�>��,ก�,' !�ก��'/�����$��
 �!%#;� ���,ก�,' 

     

    1.4 !�ก����$2*���A!1-��� !�ก��'/�����$��
 �!%#;� ���	3�$!1-��� 

     

2. ก�	UVกW������      
    2.1 ��ก��%.�!-�>�1�$�,'      
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    2.2 ��ก��%.�!-�3��>"03      
    2.3 ��ก��%.�!-��,ก�,'      
     2.4 ��ก��%.�!-�!1-���2��!�:����)���(      

3. ��������	X+����'(����  
     3.1 1���, �!�# =,:��$���(�	$1�$�,'      
     3.2 1���, �!�# =,:��$���:K�3��>"03      
     3.3 1���, �!�# =,:��$��>��,ก�,'      
     3.4 1���, �!�# =,:��$���	3�$!1-���      
4. ก�	������������  
    4.1 �/�����'.�#'���>�1�$�,'      
    4.2 3��>"03�!��=�/�����'.�#'���      
    4.3 �/�����'.�#'���2���%.�>��'.�,ก�,'      
    4.4 �/�����'.�#'��� 2���%.�>��'.�,ก�,' 
2��!���ก�#ก��� 

     

5. ก�	&	%��'�����������	��  
    5.1 
'	��!�3�(�$(�>�>�1�$�,'      
    5.2 
'	��!�3�(�$(�>��:K�3��>"03      
    5.3 
'	��!�3�(�$(�>�>��,ก�,'      
    5.4 
'	��!�3�(�$(�>�!�ก��A,'2��
�'��.�$ก#��#;$"!' 

     

	���%#��  
 

���$��ก��1'����'� 
 

Group 1 YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY.. 
         YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY... 
 
Group 2 YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY... 
         YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY... 
 
Group 3 YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY... 
               .YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY. 
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#��&	%��'�ก	%���ก�	 ����� 
 

�����(#�� 
1.211:���!��*�ก��'/�����$�� 213$��ก�:K� 5 %.�  �/���� 5 ��2�� 
2.��'#1�,���(%�$211:���!��*�ก��'/�����$�� 213$��ก�:K� 4 ��'#1 '#$��; 
 ��'#1  Beginning  "!�	=�$   %#;����A! .�  =   1  ��2�� 
 ��'#1  Developing "!�	=�$   %#;�(#4��  =   2  ��2�� 
 ��'#1  Accomplished "!�	=�$   %#;�'�   =   3  ��2�� 
 ��'#1  Exemplary "!�	=�$   %#;�'�!�ก  =   4  ��2�� 

 
 #��&	%��'���ก�	"����'���� 

 
ก�*!� ��......................����ก�*!�................................................................................ 

 

�%#�� 
)$��� 

Be
gin

nin
g(

1)
 

De
ve

lop
ing

(2
) 

Ac
co

m
pli

sh
ed

(3
) 

Ex
em

pla
ry

(4
) 

Group 
(5) 

1. ก�	�����#�%	��	�������  
1.1 �!��=�.���.�%.�!-���A .�$ก���'.�(�	$1�$��      
1.2 �!��=�.���.�%.�!-���A .�$ก���'.�:K�3��>"03      
1.3 �!��=�.���.�%.�!-���A .�$ก���'.��1=.��      
1.4 �!��=�.���.�%.�!-���A .�$ก���'.�	3�$��1=.�� 2��
!�%.�!-���A"��ก"��	 

     

2. ก�	#�!�&Y������ ��,"��กก�	�����  
2.1 �/�%.�!-���A�'.��กก���.���.����>�ก�,3!1�$3��      
2.2 �/�%.�!-���A�'.��กก���.���.����>".ก�,3!�:K�3��
>"03 

     

2.3 �/�%.�!-���A�'.��กก���.���.����>".ก�,3!�	3�$
��1=.�� 
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2.4 �/����%.�!-���A�'.��ก���.���.����>".ก�,3!�	3�$
��1=.�� 

     

3. ก�	"����'�ก�	���� ��  ��,"	$����)��
  
3.1 '/�����ก�� �!��A�'.�#1!�1"!�	�'.�(�	$1�$3��      
3.2 '/�����ก�� �!��A�'.�#1!�1"!�	�'.�:K�3��>"03      
3.3 '/�����ก�� �!��A�'.�#1!�1"!�	�'.�	3�$��1=.��      
3.4 '/�����ก���'.��1=.��2��!�:����)���(      
4. ก�	�$"�'���  
4.1  #'��>�
'		�'*�:��
	���%�$ ���$�:K�"�#ก      
4.2  #'��>�
'		�'*�:��
	���%�$ก�,3!3��>"03      
4.3  #'��>�
'		�'*�:��
	���%�$ก�,3!�!�      
4.4  #'��>�
'		�'*�:��
	���%�$ก�,3!
'	 ��'      
5. ก�	�	��!�����  
5.1 �3�!:Q�1# �$��ก#1ก�,3! �$����1�$��#;$      
5.2 �3�!:Q�1# �$��ก#1ก�,3! �$�����:K�3��>"03      
5.3 �3�!:Q�1# �$��ก#1ก�,3! �$�����,ก��#;$      
5.4 �3�!:Q�1# �$��ก#1ก�,3! �$�����,ก��#;$ 2��!�
:����)���( 

     

	���%#��  
 
���$��ก��1'����'� 
 

Group 1 YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY.. 
         YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY... 
 
Group 2 YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY... 
         YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY... 
 
Group 3 YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY... 

               .YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY. 
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��	��#�"��%#����กก�	�'��	�%)+#��&	%��'���ก�	"����'���� 

 
*-.��$�,��,4� �3��U��A	 

"#�%.� 
1 2 3 ��! Χ  S.D. ���!"!�	 

1. ก�	���#��#�%"����'����        
    1.1 !�ก����$2*�'��:K�3��>"03 !�
ก��'/�����$�� �!%#;� ��3��>"03 

5 5 4 14 4.67 0.47 '�!�ก 

    1.2 !�ก����$2*�'��:K�3��>"03 !�
ก��'/�����$�� �!%#;� ��3��>"03 

5 4 4 13 4.33 0.47 '� 

    1.3 !�ก����$2*�'�>��,ก�,' !�ก��
'/�����$�� �!%#;� ���,ก�,' 

4 4 5 13 4.33 0.47 '� 

    1.4 !�ก����$2*���A!1-��� !�ก��
'/�����$�� �!%#;� ���	3�$!1-��� 

4 5 5 14 4.67 0.47 '�!�ก 

2. ก�	UVกW������        
    2.1 ��ก��%.�!-�>�1�$�,' 5 4 4 13 4.33 0.47 '� 
    2.2 ��ก��%.�!-�3��>"03 5 4 5 14 4.67 0.47 '�!�ก 
    2.3 ��ก��%.�!-��,ก�,' 5 4 4 13 4.33 0.47 '� 
    2.4 ��ก��%.�!-�!1-���2��!�
:����)���( 

4 4 5 13 4.33 0.47 '� 

3. ��������	X+����'(����        
     3.1 1���, �!�# =,:��$���(�	$
1�$�,' 

4 5 5 14 4.67 0.47 '�!�ก 

     3.2 1���, �!�# =,:��$���:K�
3��>"03 

5 5 5 15 5.00 0.00 '�!�ก 

     3.3 1���, �!�# =,:��$��>��,ก
�,' 

5 5 4 14 4.67 0.47 '�!�ก 

     3.4 1���, �!�# =,:��$���	3�$
!1-��� 

4 5 5 14 4.67 0.47 '�!�ก 
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*-.��$�,��,4� �3��U��A	 
"#�%.� 

1 2 3 ��! Χ  S.D. ���!"!�	 
4. ก�	������������        
    4.1 �/�����'.�#'���>�1�$�,' 4 5 5 14 4.67 0.47 '�!�ก 
    4.2 3��>"03�!��=�/�����'.
�#'��� 

4 4 4 12 4.00 0.00 '� 

    4.3 �/�����'.�#'���2���%.�>��'.
�,ก�,' 

4 4 5 13 4.33 0.47 '� 

    4.4 �/�����'.�#'��� 2���%.�>��'.
�,ก�,' 2��!���ก�#ก��� 

5 4 5 14 4.67 0.47 '�!�ก 

5. ก�	&	%��'�����������	��        
    5.1 
'	��!�3�(�$(�>�>�1�$�,' 4 4 5 13 4.33 0.47 '� 
    5.2 
'	��!�3�(�$(�>��:K�3��
>"03 

5 4 5 14 4.67 0.47 '�!�ก 

    5.3 
'	��!�3�(�$(�>�>��,ก�,' 5 4 4 13 4.33 0.47 '� 
    5.4 
'	��!�3�(�$(�>�!�ก��A,'
2���'��.�$ก#��#;$"!' 

4 4 5 13 4.33 0.47 '� 
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��	��#�"��%#����กก�	�'��	�%)+#��&	%��'�ก	%���ก�	 ����� 
 

*-.��$�,��,4� �3��U��A	 
"#�%.� 

1 2 3 ��! Χ  S.D. ���!"!�	 
1. ก�	�����#�%	��	�������        
    1.1 �!��=�.���.�%.�!-���A
 .�$ก���'.�(�	$1�$�� 

5 4 5 14 4.67 0.47 '�!�ก 

    1.2 �!��=�.���.�%.�!-���A
 .�$ก���'.�:K�3��>"03 

4 4 4 12 4.00 0.00 '� 

    1.3 �!��=�.���.�%.�!-���A
 .�$ก���'.��1=.�� 

4 4 5 13 4.33 0.47 '� 

    1.4 �!��=�.���.�%.�!-���A
 .�$ก���'.�	3�$��1=.�� 2��!�%.�!-�
��A"��ก"��	 

5 4 5 14 4.67 0.47 '�!�ก 

2. ก�	#�!�&Y������ ��,"��กก�	
����� 

       

    2.1 �/�%.�!-���A�'.��กก���.���.�
���>�ก�,3!1�$3�� 

4 5 4 13 4.33 0.47 '� 

    2.2 �/�%.�!-���A�'.��กก���.���.�
���>".ก�,3!�:K�3��>"03 

5 5 4 14 4.67 0.47 '�!�ก 

    2.3 �/�%.�!-���A�'.��กก���.���.�
���>".ก�,3!�	3�$��1=.�� 

4 4 5 13 4.67 0.47 '�!�ก 

    2.4 �/����%.�!-���A�'.��ก��
�.���.����>".ก�,3!�	3�$��1=.�� 

4 5 4 13 4.33 0.47 '� 

3. ก�	"����'�ก�	���� ��  ��
,"	$����)��
 

       

    3.1 '/�����ก�� �!��A�'.�#1
!�1"!�	�'.�(�	$1�$3�� 

4 4 5 13 4.33 0.47 '� 

    3.2 '/�����ก�� �!��A�'.�#1
!�1"!�	�'.�:K�3��>"03 

5 5 5 15 5.00 0.00 '�!�ก 
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*-.��$�,��,4� �3��U��A	 
"#�%.� 

1 2 3 ��! Χ  S.D. ���!"!�	 
   3.3 '/�����ก�� �!��A�'.�#1
!�1"!�	�'.�	3�$��1=.�� 

5 4 5 14 4.67 0.47 '�!�ก 

   3.4 '/�����ก���'.��1=.��2��!�
:����)���( 

4 5 5 14 4.67 0.47 '�!�ก 

4. ก�	������������        
    4.1 �/�����'.�#'���>�1�$�,' 5 5 4 14 4.67 0.47 '�!�ก 
    4.2 3��>"03�!��=�/�����'.
�#'��� 

4 4 4 12 4.00 0.00 '� 

    4.3 �/�����'.�#'���2���%.�>��'.
�,ก�,' 

4 5 4 13 4.67 0.47 '�!�ก 

    4.4 �/�����'.�#'��� 2���%.�>��'.
�,ก�,' 2��!���ก�#ก��� 

5 4 5 14 4.67 0.47 '�!�ก 

5. ก�	&	%��'�����������	��        
    5.1 
'	��!�3�(�$(�>�>�1�$�,' 4 5 4 13 4.33 0.47 '� 
    5.2 
'	��!�3�(�$(�>��:K�3��
>"03 

5 4 5 14 4.67 0.47 '�!�ก 

    5.3 
'	��!�3�(�$(�>�>��,ก�,' 5 4 4 13 4.33 0.47 '� 
    5.4 
'	��!�3�(�$(�>�!�ก��A,'
2���'��.�$ก#��#;$"!' 

4 5 4 13 4.67 0.47 '�!�ก 
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������ก  � 

	�
�%���
"ก�	�'��	�%)+����� ���Z'�' 
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��ก�	&	%��'������	���'����(�)����#�� "��� 
� �	�
�#���	�� ����  �	����0�	�������1'����	+ 

 
�%#���� 	��*X�*[' 

�� �� 
1 2 3 ∑Χ  IOC 

1 +1 +1 +1 3 1.00 
2 +1 +1 +1 3 1.00 

3 +1 +1 +1 3 1.00 

4 +1 +1 +1 3 1.00 

5 +1 +1 +1 3 1.00 

6 +1 +1 +1 3 1.00 

7 +1 +1 +1 3 1.00 

8 +1 +1 +1 3 1.00 

9 +1 +1 +1 3 1.00 

10 +1 +1 +1 3 1.00 

11 +1 +1 +1 3 1.00 

12 +1 +1 +1 3 1.00 

13 +1 +1 +1 3 1.00 

14 +1 +1 +1 3 1.00 

15 +1 +1 +1 3 1.00 

16 +1 +1 +1 3 1.00 

17 +1 +1 +1 3 1.00 

18 +1 +1 +1 3 1.00 

19 +1 +1 +1 3 1.00 

20 +1 +1 +1 3 1.00 
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��ก�	&	%��'������	���'����(�)����#�� "��� 
� �	�
�#���	�� ����  �	����0�	�������1'����	+ 

 
�%#���� 	��*X�*[' 

�� �� 
1 2 3 ∑Χ  IOC 

21 +1 +1 +1 3 1.00 

22 +1 +1 +1 3 1.00 

23 +1 +1 +1 3 1.00 

24 +1 +1 +1 3 1.00 

25 +1 +1 +1 3 1.00 
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��	��  #�"��!�����
�ก�!�
 (P)  #�%�!����������#�ก (D) 
 

%.�
��A 

 �1
=-ก

ก�,3!
�ก3$ 
RU 

 �1
=-ก

ก�,3!
�3�� 
RL 

��!
��

 �1
=-ก 
R 

N

R
=Ρ  ���!"!�	 

2

Ν
−

= Lu
RR

D

 
���!"!�	 ก��

�/��:>�. 

1 16 7 23 0.66 �3��%.�$$3�	 0.41 '�!�ก >�.�'. 
2 21 6 27 0.77 �3��%.�$$3�	 0.68 '�!�ก >�.�'. 
3 13 5 18 0.51 	�ก-$3�	       

:��ก��$ 
0.36 '� >�.�'. 

4 16 4 20 0.57 	�ก-$3�	       
:��ก��$ 

0.55 '�!�ก >�.�'. 

5 13 5 18 0.51 	�ก-$3�	       
:��ก��$ 

0.36 '� >�.�'. 

6 16 6 23 0.63 �3��%.�$$3�	 0.45 '�!�ก >�.�'. 
7 14 4 18 0.51 	�ก-$3�	       

:��ก��$ 
0.45 '�!�ก >�.�'. 

8 14 7 21 0.60 �3��%.�$$3�	 0.32 '� >�.�'. 
9 13 5 18 0.51 	�ก-$3�	       

:��ก��$ 
0.36 '� >�.�'. 

10 16 6 23 0.63 �3��%.�$$3�	 0.45 '�!�ก >�.�'. 
11 19 9 28 0.80 $3�	�ก���: 0.45 '�!�ก >�.�'. 
12 20 7 27 0.77 �3��%.�$$3�	 0.59 '�!�ก >�.�'. 
13 18 7 25 0.71 �3��%.�$$3�	 0.50 '�!�ก >�.�'. 
14 14 5 19 0.54 	�ก-$3�	       

:��ก��$ 
0.41 '�!�ก >�.�'. 

15 15 5 20 0.57 	�ก-$3�	       
:��ก��$ 

0.45 '�!�ก >�.�'. 
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%.�
��A 

 �1
=-ก

ก�,3!
�ก3$ 
RU 

 �1
=-ก

ก�,3!
�3�� 
RL 

��!
��

 �1
=-ก 
R 

N

R
=Ρ  ���!"!�	 

2

Ν
−

= Lu
RR

D

 
���!"!�	 ก��

�/��:>�. 

16 12 2 14 0.40 	�ก-$3�	       
:��ก��$ 

0.45 '�!�ก >�.�'. 

17 12 3 15 0.43 	�ก-$3�	       
:��ก��$ 

0.41 '�!�ก >�.�'. 

18 15 5 20 0.57 �3��%.�$$3�	 0.45 '�!�ก >�.�'. 
19 13 5 18 0.51 �3��%.�$	�ก 0.36 '� >�.�'. 
20 13 4 17 0.49 	�ก-$3�	       

:��ก��$ 
0.41 '�!�ก >�.�'. 

21 12 7 19 0.54 	�ก-$3�	       
:��ก��$ 

0.23 (�>�. >�.�'. 

22 13 5 18 0.51 	�ก-$3�	       
:��ก��$ 

0.36 '� >�.�'. 

23 15 7 22 0.63 �3��%.�$$3�	 0.36 '� >�.�'. 
24 14 6 20 0.57 	�ก-$3�	       

:��ก��$ 
0.36 '� >�.�'. 

25 16 4 20 0.57 	�ก-$3�	       
:��ก��$ 

0.55 '�!�ก >�.�'. 
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��	��  #�"�ก�	)��!�����������$�����#�� "��� 
 

�� �� p=�$"�!����������Z�ก q=�$"�!����������Z�ก p.q 
1 0.66 0.41 0.27 
2 0.77 0.68 0.52 
3 0.51 0.36 0.18 
4 0.57 0.55 0.31 
5 0.51 0.36 0.18 
6 0.63 0.45 0.28 
7 0.51 0.45 0.23 
8 0.60 0.32 0.19 
9 0.51 0.36 0.18 
10 0.63 0.45 0.28 
11 0.8 0.45 0.36 
12 0.77 0.59 0.45 
13 0.71 0.50 0.36 
14 0.54 0.41 0.22 
15 0.57 0.45 0.26 
16 0.40 0.45 0.18 
17 0.43 0.41 0.18 
18 0.57 0.45 0.26 
19 0.51 0.36 0.18 
20 0.49 0.41 0.20 
21 0.54 0.23 0.12 
22 0.51 0.36 0.18 
23 0.63 0.36 0.23 
24 0.57 0.36 0.21 
25 0.57 0.55 0.31 

	�� 4.71 
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ก�	)��!�����������$�� 
 

 ���	  rtt
n

n

pq

St

=
−

−
∑











1
1

2
 

 
    

   






 −

−
=

50.19

71.4
1

125

25
tt
r  

 

   { }24.01
24

25
−=

tt
r  

    

  79.076.004.1 =×=
tt
r  

 
 �'.�3����!��+A�!#A��	-3>���'#1  0.79  L�A$�	-3>�%�1�% ��A	�!�#1�+�  0.75  %�;��: 
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��	��  #�"��%#�� ��,"��กก�	 ��#�� "���ก!���	�
�#�%#�� "���)�$��	�
�     
          ��ก�	 "����1���)�&	%�' .'��1���� �	�
�#���	�������  #���$(� "���   
          ��'�&b'�$�'ก�	 
 

�� �� 

#�� "���
ก!���	�
�  

)�!�
 �� 1-4 
(20 �%#��) 

1-�'ก		�
ก�	 �����

ก�*!� 
(5 �%#��) 

�'(���� 
(10 �%#��) 

#�� "���
)�$��	�
� 

(5 �%#��) 

�%#��	��
)�$��	�
� 

(20 �%#��) 

1 16 4 8 5 17 

2 15 4 7 4 15 

3 16 4 8 4 16 

4 16 4 9 4 17 

5 16 3 8 5 16 

6 15 4 8 4 16 

7 16 4 9 4 17 

8 16 4 8 4 16 

9 16 5 9 3 17 

10 16 5 9 3 17 

11 18 5 10 4 19 

12 17 4 9 5 18 

13 15 4 8 4 16 

14 18 5 10 4 19 

15 16 4 9 4 17 

16 16 4 9 4 17 

17 16 4 8 4 16 

18 18 5 10 4 19 

19 16 4 8 4 16 

20 15 3 8 4 15 

21 17 4 9 4 17 

22 16 4 8 4 16 
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�� �� 

#�� "���
ก!���	�
� 

)�!�
 �� 1-4 
(20 �%#��) 

1-�'ก		�
ก�	 �����

ก�*!� 
(5 �%#��) 

�'(���� 
(10 �%#��) 

#�� "���
)�$��	�
� 

(5 �%#��) 

�%#��	��
)�$��	�
� 

(20 �%#��) 

23 16 4 9 4 17 

24 14 4 8 3 15 

25 15 3 9 4 16 

26 17 5 9 3 17 

	�� 418    434 
�f���
	�� 16.08    16.69 
	�
�% 80.38    83.46 

 
ก��"�:����)���(%�$1����	�2�$�-.1���C1  (E1/E2)  %#;��'��$���$:Q�1# �ก�� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
149 

 ���	 
 

E1  =    100×
Α
Ν
Χ

∑
 

 

    E1 = 100
20

26

418

×  

 
     E1 = 80.38 
 
 
���	 

 

E2  =   100×
Β
Ν∑
F

 

 

    E2  = 100
20

26

434

×   

 
     E2  = 83.46 

 
 
��ก ���$2'$��2��"�:����)���(%�$1����	�  (1�3��3���A�/�����'.��ก

211�'�1ก3�����	�  (E1)  ��3�ก#1  80.38  2��"��3���A�/�����'.��ก211�'�1"�#$���	�  
(E2)  ��3�ก#1  83.46 
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������ก  f 
#��&	%��'�����1V�1��� 
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#��&	%��'�����1V�1�����ก�	�	�
�� �	�
�#���	�������   
�	����0�	�������1'����	+ 

 
�/���;2�$ : >".(������%.���	ก�� 3��:��;2����+�ก�/� �1��A �$ก#1���!(�$(�>�>�ก��
���	�1����	�2�$�-.1���C1  %�$�#ก���	�
'	�/����+A�$"!�	 � >�%.���A��+�ก��. 
 5 "!�	=�$ %.���	ก���#;� �$ก#1���!(�$(�>�>�ก�����	�   
                                            *3��1����	�2�$�-.1���C1!�ก��A,' 
 4 "!�	=�$ %.���	ก���#;� �$ก#1���!(�$(�>�>�ก�����	�   
                                            *3��1����	�2�$�-.1���C1!�ก 
 3 "!�	=�$ %.���	ก���#;� �$ก#1���!(�$(�>�>�ก�����	�   
                                            *3��1����	�2�$�-.1���C1:��ก��$ 
 2 "!�	=�$ %.���	ก���#;� �$ก#1���!(�$(�>�>�ก�����	�   
                                            *3��1����	�2�$�-.1���C1�.�	 
 1 "!�	=�$ %.���	ก���#;� �$ก#1���!(�$(�>�>�ก�����	�   
                                            *3��1����	�2�$�-.1���C1�.�	��A,' 

	%"$��%#�� 
	�
ก�	1'��	X� 

5 4 3 2 1 
1.  ���(�)� (Content) 
     1.1  
��$�.�$��+;�"��#'���!����!#!(#�)� 3���+A�$ 
     1.2  ��+;�"���A�/���� �$2�����1��,! �!�,':��$�� (Objective) 
     1.3  >�.����=-ก .�$�"!��! (��!%.����!2����	$1��	�	) 
     1.4  ��+;�"�!����!�"!��!ก#1��'#1*-.���	� 

     

2.  ก�	��ก#��	%��ก�	�	�
�ก�	��� (Instructional Design) 
     2.1  ก/�"�'�,':��$�� (Objective)  �$ก#1��'#1*-.���	��#'���  
     2.2  ก����ก211�:K���11�/����=-ก .�$ �!�/�'#1%#;�%�$:�����+A��#;�G  
     2.3  ก�	,�)ก���/����'�$'-'���!�>� 
     2.4  !����!��'�.�$����>�ก����ก211
:�2ก�! 
     2.5  !�:Q�#!(#�)���"�3�$*-.���	�ก#11����	�  *-.���	�ก#1*-.��  
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	%"$��%#�� 
	�
ก�	1'��	X� 

5 4 3 2 1 
     2.6  ��+A�!
	$�:	#$2"�3$���!�-.�+A�G 
     2.7  ก����ก211��$���!2 ก 3�$��"�3�$1,���  3$���!���!  
            �3�!!+���"�3�$*-.���	� (Collaborative  Learning) 
     2.8  >".
�ก�*-.���	���1�,!�/�'#1ก�����	��-.�	3�$�"!��! 
     2.9  !�211DEก:Q�1# �2��ก��:���!��*���A���1��,!      
             �,':��$�� 
     2.10  !�ก��:H��ก�#1 (feedback) �(+A����!2�$�	3�$�"!��! 
     2.11  3$���!>".*-.���	��-.�#ก��'  �������"� 
     2.12  ��ก���-3!+�ก��>�.
:�2ก�!�"!��!  �#'��� 

     

3.  ก�	��ก#��)���� (Screen  Design) 
     3.1  ก���#'��$�$��:��ก�1�'.#'3��  �	$�!  $3�	 3�ก��>�.$�� 
     3.2  �-:211 #��#ก��!�%��'  �  �#'���  �3��$3�	  �"!��!ก#1  
            *-.���	�  
     3.3  ก����+�ก>�.�!����!�"!��!  ก�!ก�+� 
     3.4  ก��+A����!"!�	�'��.�$ก#12��%�$��+;�"� (Theme) 
     3.5  :,t! (Button) #0�-: (Icon) %.����!  2=1%.����!  �-:��(   
            �#'���  �"!��!=-ก .�$  +A���ก#1*-.>�.�'.�	3�$�"!��! 

     

4.  � ��'� 
     4.1  2'$*��	3�$=-ก .�$*3��1����L��� Internet Explorer 4.0 "�+�   
            Netscape  4.0  %�;��: 
     4.2  ���!=-ก .�$%�$ Web Programming  ��3�  ��11%.�!-�*-.���	�    
            ��11:���!��*�ก�����	� 
     4.3  ก��2'$*�������	=-ก .�$ 
     4.4  ก����+A�!
	$ (link) �:	#$�,' 3�$G  �M�� 3�$G  =-ก .�$ 
     4.5  ��(  ��	$��A>�.:��ก�12'$*��'.=-ก .�$  ��'��C� 
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��	��  #�"�ก�	)��!��f���
#�%�!�����
�������	i�����#��&	%��'� 
          ����1V�1��� 

 
�3��U��A	 

"#�%.� 
Χ  S.D. ���!"!�	 

1.  ���(�)� (Content)    
     1.1  
��$�.�$��+;�"��#'���!����!#!(#�)� 3���+A�$ 4.33 0.88 '� 
     1.2  ��+;�"���A�/� ��� �$2�����1��,! �!
�,':��$�� (Objective) 

4.07 0.78 '� 

     1.3  >�.����=-ก .�$�"!��! (��!%.����!2��
��	$1��	�	) 

4.33 0.88 '� 

     1.4  ��+;�"�!����!�"!��!ก#1��'#1*-.���	� 4.33 0.88 '� 
2.  ก�	��ก#��	%��ก�	�	�
�ก�	��� 
(Instructional Design) 

   

     2.1  ก/�"�'�,':��$�� (Objective)  �$ก#1��'#1
*-.���	��#'���  

4.07 1.00 '� 

     2.2  ก����ก211�:K���11�/����=-ก .�$
 �!�/�'#1%#;�%�$:�����+A��#;�G  

4.19 0.83 '� 

     2.3  ก�	,�)ก���/����'�$'-'���!�>� 4.15 0.86 '� 
     2.4  !����!��'�.�$����>�ก����ก211
:�2ก�! 4.07 1.00 '� 
     2.5  !�:Q�#!(#�)���"�3�$*-.���	�ก#11����	�  *-.���	�
ก#1*-.��  

4.04 0.76 '� 

     2.6  ��+A�!
	$�:	#$2"�3$���!�-.�+A�G 4.15 0.86 '� 
     2.7  ก����ก211��$���!2 ก 3�$��"�3�$1,���  
3$���!���!�3�!!+���"�3�$*-.���	� (Collaborative  
Learning) 

4.11 0.97 '� 

     2.8  >".
�ก�*-.���	���1�,!�/�'#1ก�����	��-.�	3�$
�"!��! 
             

4.19 1.04 '� 
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�3��U��A	 
"#�%.� 

Χ  S.D. ���!"!�	 
     2.9  !�211DEก:Q�1# �2��ก��:���!��*���A
���1��,!�,':��$�� 

4.04 1.22 '� 

     2.10  !�ก��:H��ก�#1 (feedback) �(+A����!2�$
�	3�$�"!��! 

4.07 1.38 '� 

     2.11  3$���!>".*-.���	��-.�#ก��'  �������"� 4.56 1.48 '�!�ก 
     2.12  ��ก���-3!+�ก��>�.
:�2ก�!�"!��!  �#'��� 4.22 1.78 '� 
3.  ก�	��ก#��)���� (Screen  Design)    
     3.1  ก���#'��$�$��:��ก�1�'.#'3��  �	$�!  
$3�	 3�ก��>�.$�� 

4.11 0.97 '� 

     3.2  �-:211 #��#ก��!�%��'  �  �#'���  �3��$3�	  
�"!��!ก#1*-.���	� 

4.19 0.79 '� 

     3.3  ก����+�ก>�.�!����!�"!��!  ก�!ก�+� 4.04 0.71 '� 
     3.4  ก��+A����!"!�	�'��.�$ก#12��%�$��+;�"� 
(Theme) 

4.22 0.64 '� 

     3.5  :,t! (Button) #0�-: (Icon) %.����!  2=1
%.����!  �-:��(�#'���  �"!��!=-ก .�$  +A���ก#1
*-.>�.�'.�	3�$�"!��! 

4.41 0.69 '� 

4.  � ��'�    
     4.1  2'$*��	3�$=-ก .�$*3��1����L��� Internet 
Explorer 4.0 "�+�  Netscape  4.0  %�;��: 

4.30 0.95 '� 

     4.2  ���!=-ก .�$%�$ Web Programming  ��3�  
��11%.�!-�*-.���	���11:���!��*�ก�����	� 

4.26 0.81 '� 

     4.3  ก��2'$*�������	=-ก .�$ 4.19 0.68 '� 
     4.4  ก����+A�!
	$ (link) �:	#$�,' 3�$G  �M�� 3�$G  
=-ก .�$ 

4.59 0.57 '�!�ก 

     4.5  ��(  ��	$��A>�.:��ก�12'$*��'.=-ก .�$  
��'��C� 

4.26 0.81 '� 
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������ก  � 
�$��
!��� �	�
�#���	������� �	����0�	�������1'����	+ 

 
 
 
 
 
 
 
 
 
 
 

 



 
156 

��	��  #�"�ก�	�	�
�0�	�������1'����	+  0"
��&Y�)��&j�i�� 
 

���(�)� ก�	�	�
�0"
��&Y�)��&j�i�� 

1.����	����(����
�ก��
�ก$�0�	���� 

���1'����	+ 
 
 
 
 

  

2.���+&	%ก�����
0�	���� 

   ���1'����	+ 
 
 
 
 

  

3.&	%�� 0�	���� 
   ���1'����	+ 

 
 
 
 

 

4.�$(����ก�	 ��
0�	���� 

   ���1'����	+ 
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��	��  #�"�ก�	�	�
�0�	�������1'����	+  0"
ก�	�	�
�#��	!����� 
 

���(�)� ก�	�	�
�#��	!����� 

1.����	����(����
�ก��
�ก$�0�	����

���1'����	+ 
 
 
 
 

  

2.���+&	%ก�����
0�	���� 

   ���1'����	+ 
 
 
 
 

 

3.&	%�� 0�	���� 
   ���1'����	+ 

 
 
 
 
 

 

4.�$(����ก�	 ��
0�	���� 

   ���1'����	+ 
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��	��  #�"�ก�	�	�
�0�	�������1'����	+  0"
ก�	�	�
�#��������% 
 

���(�)� ก�	�	�
�#��������% 

1.����	����(����
�ก��
�ก$�0�	����

���1'����	+ 
 
 
 
 

 

2.���+&	%ก�����
0�	���� 

   ���1'����	+ 
 
 
 
 

 

3.&	%�� 0�	���� 
   ���1'����	+ 

 
 
 
 

 

4.�$(����ก�	 ��
0�	���� 

   ���1'����	+ 
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��(:��ก�1 1  "�.�
N!�(� (Home Page) 1����	�2�$�-.1���C1 
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��(:��ก�1 2  "�.��/��)�1�	��	���� 
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��(:��ก�1 3  "�.������	�*-.�� 
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��(:��ก�1 4  "�.��$���1�	��%.�-3��11 
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��(:��ก�1 5  "�.�ก��'������ 
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��(:��ก�1 6  "�.��/���;2�$2��"�.��!�-"�#ก%�$��+;�"� 
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��(:��ก�1 7  "�.�%#;� ��ก��'/�����ก��ก��!>�1����	�2�$�-.1���C1 
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��(:��ก�1 8  "�.�211�'�1ก3�����	� 
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��(:��ก�1 9  "�.�*�ก���/�211�'�1ก3�����	� 
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��(:��ก�1 10  "�.�1��/� (Introduction) 
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��(:��ก�1 11  "�.�����$�� (Tasks) 
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��(:��ก�1 12  "�.�ก��1��ก�� (Process) 
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��(:��ก�1 13  "�.�2"�3$���	��-. (Resource) 
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��(:��ก�1 14  "�.���+;�"����!�-.�ก�A	�ก#1
��$$�� 
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��(:��ก�1 15  "�.�ก��:���!��*� (Evaluation) 
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��(:��ก�1 16  "�.��,:*� 
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��(:��ก�1 17  "�.�211�'�1"�#$���	� 
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��(:��ก�1 18  "�.�*�ก���/�211�'�1"�#$���	� 
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