
1 

 

�����  1 

����	 


�	�����	�������	 
        ���ก��	
ก��������� ������������ (�.	.2552-2559) � !"
 �#�ก����$�%&�'	��(ก�)
�&'�*"�"
 +��,�"ก#��&"-���./�(��%&�01�2,2 �#�& * �-!)�ก�&��32�4 &"��2*'����#      
2*01�2�&��-!'+�+��5#ก '�.6&2��7�!'ก� ก����8��+*6"�6�".��#301�2&"- *2*,�%%&�0��+"            
'ก� ก���-�4�ก�����&�09�12+*6"
  :0�; '�<�	-�"9ก#��%&�ก����8��&"��2* : �#"=��;       
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1�+"�	�,��9 (scientific literacy for all) '�.6&+*6)32*01�2�-!01�2'%!�7)�#3'+05�5#"*+*62���"9
,�!��,��09%
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��'2.6&	
ก��)�ก��"����#ก����3'2��0�4=��ก��	
ก����ก'�*"�+�61��3'+	7�
�3 ����/�2�A"2	
ก���&��!� ��3)>��Zก��	
ก�� 2549 %&�ก�3+�1�	
ก��A�ก����1� �#ก��1� 
�3 ��01�2,�2��? !��1�+"�	�,��9&"-7��3 �� *�!&"#3 6.32 �3 ��+*6�&7�!�!&"#3 74.77 �#3
�3 ��01����������!&"#3 18.91 (,>���ก+ ,&�+��ก��	
ก��, 2549) D
6�5 "�12�#!1�#&"-7�
�3 ��+*6�&7�!�#3)�ก��"����#ก��+ ,&��3 ������%�/��./�(�� (O-Net) %&���ก'�*"��1���/�+*6 3 
(2.3)5��'�*"��!���&�+" ,>���ก���'%��./�+*6ก��	
ก��'����-�49'%� 3  5 "� !2*ก��+ ,&�7�   
10 2���(��ก��'�*"��-! 0.&2���(�� 11.1  12.1  12.2  13.1  13.2  14.1  14.2  15.1  16.1 �#3       
1 7.1 ��1� �Zก��	
ก�� 2551 03���'�#*6"%&�1���1�+"�	�,��9 '+�ก�� 36.31                        
�#3 �Zก��	
ก�� 2552 03���'�#*6"%&�1���1�+"�	�,��9 '+�ก�� 25.45  D
6�+�/�,&��Zก��	
ก�� 
03���'�#*6"7�2���(�� 15.1 '%!�7)01�2,�2���A9�3�1���#�����ก��ก�� >����*1�� ก��'�#*6"��-�
�#����� �@�,�2���A9�3�1��,���#3�#�����  �#%&�ก��7�!�#������&�*1���#3,�6��1 #!&2         
2*ก�3�1� ก��,.�',�3��01�2�-!  ,.6&,��,�6�+*6'�*"��-!�#3�>�01�2�-!��7�!��35"��9 2*03���'�#*6"+*6
�6>�ก1��3 ����3'+	2�กก1�2���(��&.6�B   '2.6&1�'0��3�9�#ก��+ ,&�7�+�/�,&��Zก��	
ก��
�#!1)3'�V�1���15�!2%&�03���2*0�# #�  �2'�<�����2)� 2���2�"%&�,?��	
ก��+*6)37�!�#
ก��+ ,&��3 ������%�/��./�(�� (O-Net)'��62%
/� 5%  �#3'2.6&��)��4�?
�,�'���+*6+>�7�!ก��'�*"�
ก��,&�1���1�+"�	�,��9 �2���#���2)� 2���2�"�#!1 ,�2��?,���� !  5 ��3' V� 1. 0�-�-!,&��22*
'+0��01�A*,&�+*6 * 0�-%� ก��'&�7)7, !��ก��,&�&"��'�V2+*6 0�-�2'%!�7)ก��,&�1�+"�	�,��9  
0�-�2'�.6&25"�01�2�-! !��1�+"�	�,��9+*6	
ก��2�ก��1�+"�	�,��97��C))���� ,1�2�ก)3,&���2
'�./&����2����,.&�#!17�!��ก'�*"�+>����cdก��  �&ก)�ก�*/ก��)� ก�)ก��2ก��'�*"�ก��,&��22*
01�2�#�ก�#�" �#3,1�2�ก)37�!1�A*' �2 0.& 7�!1�A*ก��,&�������"�"'�./&�� 0�-�-!,&�"��'�<�
	-�"9ก#��7�ก��'�*"�ก��,&� ��ก'�*"�'�<��-!���eC��#3) )>�01�2�-!+*60�-���"�" ?!���ก7�!1�A*   
ก�����ก#�2'�.6&7�!	
ก��'�./&���#!1,��� กV)3'�<�ก��#&ก'�./&��7�7�01�2�-!+*60�-�)ก ��.&
���'�*"� D
6�+>�7�!01�2,�2��?7�ก��) )>�'�./&��7�1���+*6'�*"�� !�2 *�#3�22*01�20�+�       
2. �-!'�*"�2*01�2�-!�./�(��' �2�2'+�ก���#3'�.6&�)�ก� !���ก��,&�������"�"'�<�,1�2�ก    
5 "0�-�-!,&�'�<��-!�f&�01�2�-!7�!+��' *"1  ��ก'�*"��2� !'�*"��-!)�กก��,.�0!�%!&2-#��.&,�!��   
&�0901�2�-! !1"��'&�   ��ก'�*"�)
�%� ก��0� '�<�'���'�<��# 0� ,�!��,��09 0� 1�'0��3�9 
,��'0��3�9  �2,�2��?�>�01�2�-!' �2����3"�ก�97�!7�'�./&����1"�&��� !  3. '�./&��1���
1�+"�	�,��9'�.6&� �#�����  2*'�./&��+*62�ก '�<�'�.6&�+*6��'�.6&���",>������-!'�*"� +>�7�!' Vก%� 
01�2,�7) �#3ก��'&�7)7,7�'�./&��  4. ,.6&ก��'�*"�ก��,&�1���1�+"�	�,��9"��%� ,.6&+*62* 
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01�2�#�ก�#�"  ,1�2�ก"��0�7�!'�*"��0�>���  %� ก���>��1��ก��2�#3'+05�5#"*+��  
ก��	
ก��'%!�2�7�! +>�7�!,.6&��/�%� 01�2��,�7)  �#3�2,�2��?�&�,�&��&ก��'�*"��-!
��"��00#� !  5. ,=���1 #!&2 ���"�ก�	+�/�=�"�&ก�#3=�"7����'145��'�*"� 2*#�ก�430�+*6
�+�)3�22*ก��'�#*6"���#�7  B '#"  ,1�=�"7��!&�'�*"�ก��)� 5�g3��6�+*60�+*6 #!1�'�<�,�6��2'&./&
�&ก��'�*"��-!7�1���1�+"�	�,��9%&���ก'�*"�+�/�,�/� 

  ����/�ก��)� ก��'�*"��-!1�+"�	�,��9  )>�'�<��!&�'�#*6"���#��h��ก��2ก��'�*"�      
ก��,&�+�/�%&�0�-�#3��ก'�*"�  ก#�10.&# �+��+%&�0�-�-!,&�)�กก��'�<��-!�&ก'#�  ���"�"  
,�A�� '�<�ก��1�����ก�)ก��27�!��ก'�*"�'ก� ก��'�*"��-!  ก�)ก��2���B )3�!&�'�!��+��+%&�
��ก'�*"���/���'��62�!�  0.&�121�����ก��'�*"�  ก��1� �# ��3'2���#  �#3�!&�0>��
�?
�1�
ก�)ก��2ก��'�*"���/�  '�!�ก����8��ก�3�1�ก��0�   ��1),&�  1�'0��3�9%!&2-#  ก���ก!�C$��  
ก��2*�@�,�2���A9D
6�ก���#3ก���12+�/�,�2��?,.6&,��  �#3+>�����12ก���-!&.6�� !&"��2*
��3,�+A�=��  ก�)ก��2ก��'�*"��-! ��ก#�1'�<�ก����8����ก'�*"�7�!')��$+�/���"ก�"  &��249  
,��02  �#3,���C$$� (,?����,�',��2ก��,&�1�+"�	�,��9�#3'+05�5#"*.2546 ก : 215-216)  
ก��)� ก��'�*"�ก��,&�)3�!&��&�,�&��&��ก'�*"�7�,&�#�ก�43 0.& ก��,&�'�<�ก#�27�$ 
�#3ก��'�*"�'�<���"��00# &*ก+�/�2*ก���>��1��ก��2�#3'+05�5#"*ก��	
ก��'%!�2��,2�,��ก�� 
5 "&"-7��-����%&�,.6&ก��'�*"�ก��,&��#3'+0��01�A*ก��ก��'�*"�ก��,&�+*6"
 ��ก'�*"�'�<�
,>�0�$  

 
,.6&0&2��1'�&�9'�<�,.6&��� ��
6�+*6� !���01�2��"2&"������#�"7�ก���>�2�7�!7�   

ก��'�*"�ก��,&�'���3'�<�,.6&7�#�ก�432�#��2*' *"+*6'�<�ก���>�,.6&�#�"��3'=+2�7�!�12ก��+�/� 
1�, � &��ก�49 �#31�A*ก�� '�.6&7�!'ก� ��3,�+A�=��,-�,� 7�ก��'�*"�  ก���>�,.6&0&2��1'�&�9'%!�2�
7�!7�ก��'�*"�ก��,&���/�2* !1"ก���#�"�-���� '�� �+'�*"�0&2��1'�&�9�1",&� �+'�*"�
2�#��2*' *" ก��'�*"�ก��,&����'1V� ����,.&&�'#Vก+�&��ก,9  '�<��!� D
6�+>�7�!ก��'�*"� >�'�����
5 "�2)>�ก� '1#��#3,?��+*6  '��6201�2,3 1ก,��"7�ก��'�*"�7�!2*2�ก%
/� 

 
����,.&&�'#Vก+�&��ก,9 (E-book) '�<�,.6&+*6�12'&�)� ' �%&�,.6&������B 2��12&"-7�

,.6&��1' *"1 0.& ,�2��?�, �=�� �,� ',*"� =��'0#.6&���1 �#3ก��2*�@�,�2���A9ก���-!7�!  
,�2��?'�j &��'�2.&�����,.&+�61��5 "7�!0&2��1'�&�9'�<�,.6&ก#��7�ก��'�*"��-! !1"��1'&� ��.&
ก��	
ก��7��!&�'�*"�กV� !     ����,.&&�'#Vก+�&��ก,92*01�2� !'��*"��&,.6&��3'=+&.6�B+*6,>�0�$
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(1���3 �)2)>���,, 2549 &!��7� �#&�+��	�*, 2538) 0.& 2*#�ก�430#!�"����,.&'�*"� ,�2��?,.6&
01�2�2�"� !�1 '�V1 '%!�7)��" �#3 ',�&=��+*6'0#.6&���1� ! +>�7�! -'�2.&�%&�)���7�!�-!'�*"�2*
01�2'%!�7)� ! *"�6�%
/� 

 
����,.&ก��9�-�&�'#Vก+�&��ก,9 � !�>�ก��9�-�2���3ก&�'�.6&���1=�"7��+'�*"� '���3

ก���>�ก��9�-�2�7�!7�ก��'�*"�ก��,&� 2*%!& * 0.& 1. 7�!'�<�,�6�'�!���.&ก�3��!�7�!�-!'�*"�'ก�    
01�2,�7)  �+'�*"� ��.&&�)7�!'�<���1�>�'%!�,-�+'�*"�  2. 7�!&A���"7�!'ก� 01�2'%!�7)�+'�*"�  
7��#�"B1���  ,�2��?�>�ก��9�-�'%!�2��12  !1"ก��'%*"�ก��9�-���3ก&��+'�*"� )3+>�7�!
�-!'�*"�,�7)2�ก%
/�ก1�&A���"&"��' *"1  3. '�*"��-!� !'�V1) )>�'�.6&���1� !��" �#3"��� !���01�2
'�#� '�#�� �#3,��ก,��� !1" (�����$� , 2551)  '�V$�=� ,���9&�) (2548) � !ก#�1�1!1� ,.6&
�-�=��ก��9�-� )3'�<�,.6&+*6�1"7�!��ก'�*"�'ก� 01�2,�7)7�ก��&��2�ก"�6�%
/� '���3
=����3ก&�2*01�2,>�0�$7�ก��)-�7)7�!'ก� ก��'�*"��-! �#301�20� &"���1 '�V1 ��ก'�*"�7�
�3 ����3?2	
ก��&"-7�1�"+*62*01�2,�7)'ก*6"1ก��=�� '���3=��2*,*,��,1"��2 
� -        
01�2,�7)%&�' Vก� ! *' Vก'%!�7)� !��"   

 
ก��)� ก��'�*"�ก��,&�+*6)3+>�7�!�-!'�*"�,�2��?0!���01�2�-!�!&�7�!'+0��01�A*ก��,&�

+*6�#�ก�#�"+*6)3+>�7�!�-!'�*"�'ก� ก��'�*"�&"��2*01�2,�% ,�2��?,�!��&�0901�2�-!� ! 5 "
'+0��0ก��,&�+*6��,�7)0.&  1�A*ก��'�*"�����122.&(Cooperative Learning)  (1���4*            
,��,�1��4, 2551) D
6�'�<�1�A*ก��)� ก��'�*"�ก��,&�+*6'�!�7�!�-!'�*"�+>�����12ก��'�<�ก#�2'#VกB 
,2���กก#�22*01�2,�2��?7�ก��'�*"����ก��  ,2���กก#�2)32*01�2����� �&�7�,�6�+*6� !���  
ก��,&� �#3�1"'�.6&�,2���ก7�!'ก� ก��'�*"��-! !1"  2*ก���1"'�#.&D
6�ก���#3ก��  �#���%&�
ก#�2%
/�&"-ก���#���%&�,2���ก7�ก#�2  ,2���ก���� !���01�2,>�'�V)�12ก�� (��"1�8�9  ,�+A�����9, 
2549 )  D
6�ก��'�*"�����122.& (Cooperative Learning) 2*'+0��0"&" 5 '+0��0 ���*/ 5 "         
1. '+0��0ก�����ก#�2,�2h+A�o (Student Teams-achievement Divisions ��.& STAD)              
2. '+0��0ก���%�%��'�<�ก#�2 !1"'ก2 (Teams-Games-Tournaments ��.& TGT) 3. '+0��0   
ก��,&�'�<�ก#�2+*6�1"'�#.&'�<���"��00# (Team Assisted Individualization ��.& TAI) 
4. '+0��0ก��&���#3ก��'%*"�'�<�ก#�2 (Cooperative Integrated Reading and Composition 
: CIRC) 5) '+0��0ก���&�+'�*"� (Jigsaw) )�ก��	
ก��'+0��0��� B %&�ก��'�*"�����122.&
)�ก+*6� !ก#�1%!���!� '+0��0+*6'�2�3,2�>�2�7�!7���"1���1�+"�	�,��9 &"- 2 '+0��0 (Slavin, 
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1987) � !�ก'+0��0ก�����ก#�2,�2h+A�o (STAD) �#3 '+0��0ก���%�%��'�<�ก#�2 !1"'ก2 (TGT) 
)�กก��	
ก��'&ก,����� B ��1� '+0��0ก���%�%��'�<�ก#�2 !1"'ก2�1",�',��27�!�-!'�*"�
	
ก��0!�01!���01�2�-! !1"��'&��-!'�*"�,��ก,���ก��'ก2ก���%�%�� D
6�2*01�2"���A��27�    
ก���%�%�� �#3��ก'�*"�2*�#ก��'�*"�+*6 *%
/� �12+�/�,�2��?7�!,.6&+*6�#�ก�#�" 
 

)�ก01�2'�<�2� ��ก#�1%!���!�  ����,.&ก��9�-�&�'#Vก+�&��ก,9 '�.6&� �#�����01�2�!&� 
��)3'�<��1��ก��2��/���
6�+*6'�<���1+��7�ก���ก!�C$��%&�ก��)� ก��'�*"�ก��,&�
1�+"�	�,��9   '�.6&�)�ก'�<�ก���,2�,���3�1������,.&ก��9�-�+*6'�<�,.6&+*6'%!�?
�' Vก� !��" 7�!
01�2,��ก,���  '�#� '�#���2��'�.6&  +�/�2*'�./&��,��3+��1���ก��+*6?-ก�!&�,& �+�ก&"-7��+
,�+�� �#32*ก��7�!'+05�5#"*ก��	
ก��'��6201�2��,�7)7�'�./&�� �-!'�*"�,�2��?,.�0!�%!&2-#
�#3,�!��&�0901�2�-!� ! !1"��'&� ,�2��?'�*"�� !�2)>�ก� '1#�  '��6201�2,3 1ก,��"7�     
ก��'�*"�7�!2*2�ก%
/�  �#3�1��ก��2��/��*/"����1ก !1"1�A*ก��'�*"��-!����122.&  ,�',��2�h��ก��2
ก��+>�����12ก�� �#& )���8�� !��1���" 0�4A��2�#3)��"A��2����!&2ก��  �-!1�)�")
�,�7)+*6
)3��8������,.&ก��9�-�&�'#Vก+�&��ก,9 '�.6&��#����� 5 "1�A*ก��'�*"�����122.&�-����+*2
�%�%��    (TGT) ,>�������ก'�*"���/�2�A"2	
ก���Z+*6 1 +*62*��3,�+A�=�� '�.6&7�!�#,�2h+A�o+��   
ก��'�*"�%&���ก'�*"� ก#�2,��3ก��'�*"��-!1�+"�	�,��9,-�%
/� 

 

���������	����ก	���ก 	 

 1.  '�.6&,�!���#3����3,�+A�=������,.&ก��9�-�&�'#Vก+�&��ก,9 '�.6&� �#�����01�2�!&� 
5 "1�A*ก��'�*"�����122.& �-����+*2�%�%�� (TGT) ,>�������ก'�*"���/�2�A"2	
ก���Z+*6 1 7�!� !
��3,�+A�=����2'ก4|9 80/80      
 2.  '�.6&'��*"�'+*"��#,�2h+A�o+��ก��'�*"�)�กก��+ ,&�ก&�'�*"��#3�#��'�*"�%&�
�-!'�*"�+*6'�*"� !1"����,.&ก��9�-�&�'#Vก+�&��ก,9 '�.6&� �#�����01�2�!&� 5 "1�A*ก��'�*"����
�122.& �-����+*2�%�%�� (TGT) ,>�������ก'�*"���/�2�A"2	
ก���Z+*6 1 

  3.  '�.6&	
ก���h��ก��2ก��+>�����12ก��  7�ก��'�*"� !1"����,.&ก��9�-� 
&�'#Vก+�&��ก,9 '�.6&� �#�����01�2�!&� 5 "1�A*ก��'�*"�����122.& �-����+*2�%�%�� (TGT) 

,>�������ก'�*"���/�2�A"2	
ก���Z+*6 1 
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 4.  '�.6&	
ก��01�2�
��&7)%&��-!'�*"�+*62*�&����,.&ก��9�-�&�'#Vก+�&��ก,9 '�.6&� 
�#�����01�2�!&� 5 "1�A*ก��'�*"�����122.& �-����+*2�%�%��(TGT) ,>�������ก'�*"���/�
2�A"2	
ก���Z+*6 1 

 
��!"�#�$���
	���	�!%�&�'��	กก	��(�'� 
 1.  ,�',��27�!'ก� ก��'�*"����+*2D
6�)3+>��-!'�*"�2*01�2����� �&��&��'&��#3�-!&.6� 

2.  ,�',��27�!�#,�2h+A�o+��ก��'�*"���"1���1�+"�	�,��9,-�%
/� 
3.  '�<�,.6&,>�����7�!7�ก��)� ก��'�*"�ก��,&�7���"1���1�+"�	�,��9 

 

����)���ก	��(�'� 

�&	�*�+���&��,+ 
 ��3��ก�+*67�!7�ก��1�)�" 0.&  ��ก'�*"��3 ����/�2�A"2	
ก���Z+*6 1 5��'�*"��!���&�+"   
�Zก��	
ก�� 2553  ,>���ก���'%��./�+*6ก��	
ก����3?2	
ก��'����-�49'%� 3 )>��1� 74 0� 

ก#�2��1&"��+*67�!7�ก��1�)�" 0.& ��ก'�*"��3 ����/�2�A"2	
ก���Z+*6 1 5��'�*"��!���&�+" 
)>��1���ก'�*"�  32 0� +*6� !2�5 "ก��,�2&"����" (Simple random sampling) �#3)� �3 ��
01�2,�2��?5 "7�!�#,�2h+A�o+��ก��'�*"�%&�=�0'�*"�+*6 1 1���1�+"�	�,��9  �3 ����/�
2�A"2	
ก���Z+*6  1 �#!1)� '%!�ก#�2 ก>��� 7�!��#3ก#�2��3ก&� !1"��ก'�*"�+*62*01�2,�2��?
��ก���ก��7�&����,1�ก#�201�2,�2��?,-� ���ก#�� �#3�6>� '�<� 1 : 2 : 1 )>��1� 8 ก#�2 
 
�&	��-.��	 
 '�./&��+*67�!7�ก��1�)�"  � !�ก  '�./&��1���1�+"�	�,��9 �3 ��2�A"2	
ก���Z+*6 1 =�0'�*"�+*6 
1 ก#�2,��3ก��'�*"��-!1�+"�	�,��9 �#�ก,-��ก��	
ก��%
/��./�(�� ��+A	�ก��� 2551 ��3ก&� !1"
�+'�*"� 1 ��1" 0.& �#�����01�2�!&�  ��3ก&� !1" 4 ��1""&"  0.& 

1.  &�4�=-2��#3ก��1� &�4�=-2� 
2.  ก��?�"5&�01�2�!&� 
3.  ก�� - ก#.� ก��0�"01�2�!&�  
4.  ,2 �#01�2�!&� 
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�&	�)'�*�� 
 )'�*��)&�  � !�ก  ����,.&ก��9�-�&�'#Vก+�&��ก,9 '�.6&� �#�����01�2�!&� 5 "1�A*      
ก��'�*"�����122.&�-����+*2�%�%�� (TGT) ,>�������ก'�*"���/�2�A"2	
ก���Z+*6 1 
  
 
 )'�*��)	�  � !�ก 
 1.  ��3,�+A�=��%&�����,.&ก��9�-�&�'#Vก+�&��ก,9 '�.6&� �#�����01�2�!&� 5 "1�A*     
ก��'�*"�����122.&�-����+*2�%�%�� (TGT)  

2.  �#,�2h+A�o+��ก��'�*"�%&��-!'�*"�+*6'�*"� !1"����,.&ก��9�-�&�'#Vก+�&��ก,9+*6
�-!1�)�"��8��%
/� 
 3.  01�2�
��&7)%&���ก'�*"�+*62*�&����,.&ก��9�-�&�'#Vก+�&��ก,9 '�.6&� �#�����    
01�2�!&� 5 "1�A*ก��'�*"�����122.&�-����+*2�%�%�� (TGT)  
 4.  �h��ก��2ก��+>�����12ก��%&���ก'�*"� 7�ก��'�*"� !1"����,.&ก��9�-�
&�'#Vก+�&��ก,9 '�.6&� �#�����01�2�!&� 5 "1�A*ก��'�*"�����122.&�-����+*2�%�%�� (TGT)  
 
/���)(0	�ก	��(�'� 
 1. ��3,�+A�=��%&�����,.&ก��9�-�&�'#Vก+�&��ก,9 '�.6&� �#�����01�2�!&� 5 "1�A*ก��
'�*"�����122.&�-����+*2�%�%�� (TGT) ,>�������ก'�*"���/�2�A"2	
ก���Z+*6 1 � !��2'ก4|9
2���(�� 80/80 
 2. �#,�2h+A�o+��ก��'�*"�%&���ก'�*"�+*6'�*"� !1"����,.&ก��9�-�&�'#Vก+�&��ก,9        
'�.6&� �#�����01�2�!&� 5 "1�A*ก��'�*"�����122.&�-����+*2�%�%�� (TGT) ,>�������ก'�*"�  
��/�2�A"2	
ก���Z+*6 1 �#��'�*"�,-�ก1�ก&�'�*"� 
 3. �h��ก��2ก��+>�����12ก��%&���ก'�*"� 7�ก��'�*"� !1"����,.&ก��9�-�
&�'#Vก+�&��ก,9&"-7��3 ��2�ก 
 4.  01�2�
��&7)%&���ก'�*"�+*62*�&����,.&ก��9�-�&�'#Vก+�&��ก,9 '�.6&� �#�����01�2
�!&� 5 "1�A*ก��'�*"�����122.&�-����+*2�%�%�� (TGT) ,>�������ก'�*"���/�2�A"2	
ก���Z+*6 1 
&"-7��3 ��01�2�
��&7)2�ก+*6,�  
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�(� 	��'1�$21	! 
 1.  �#ก��)� ก�)ก��2ก��'�*"��-! �2�"?
� �#,�2h+A�o+��ก��'�*"�  �h��ก��2           
ก��+>�����12ก�� �#301�2�
��&7)%&��-!'�*"� �#��)�ก+*6� !'�*"�)�ก����,.&ก��9�-�
&�'#Vก+�&��ก,9 '�.6&� �#�����01�2�!&� ,>�������ก'�*"���/�2�A"2	
ก���Z+*6 1 5 "1�A*ก��'�*"� 
����122.&�-����+*2�%�%�� (TGT) 

 2.  ����,.&ก��9�-�&�'#Vก+�&��ก,9 '�.6&� �#�����01�2�!&� �2�"?
�  ,.6&&�'#Vก+�&��ก,9+*6
�-!1�)�",�!��%
/���2�#�ก,-��ก��	
ก��%�/��./�(��  ��+A	�ก��� 2551  '�.6&� �#�����01�2�!&�  
ก#�2,��31�+"�	�,��9  ,>�������ก'�*"���/�2�A"2	
ก���Z+*6 1 D
6���3ก&� !1"ก��9�-�'�.6&�  
(Comic Strips) 2*=����6�  %!&01�2  ',*"����"�"  �#32* ���*��3ก&� ���+ ,&�ก&��#3 
���+ ,&��#��'�*"�  D
6��-!'�*"�,�2��?01�0�2ก��'�*"��-! !1"��'&� 
 3.  �#,�2h+A�o+��ก��'�*"�  �2�"?
�  03���+*6��ก'�*"�ก#�2��1&"��+>�� !)�ก
���+ ,&�1� �#,�2h+A�o+��ก��'�*"�  �#��'�*"�'�./&��1���)�ก����,.&ก��9�-�&�'#Vก+�&��ก,9 
'�.6&��#�����01�2�!&���/�2�A"2	
ก���Z+*6 1 
 4.  ก��'�*"��-!����122.& (Cooperative Learning) �2�"?
� 1�A*ก��'�*"�+*6'�!�ก��)�  
,=���1 #!&2+��ก��'�*"� 7�!�-!'�*"�'�*"��-!�12ก��'�<�ก#�2  D
6���3ก&� !1"��ก'�*"�'ก�       
���ก#��  &&�  ก#�2#3 3 0� 7�!'0�.6&�0&2��1'�&�9 1 '0�.6&�  �& 4 0� 5 "+*6,2���ก��#30�   
2*,1��127�ก��'�*"��-!�#37�01�2,>�'�V)%&�ก#�2 +�/�5 "ก���#ก'�#*6"�01�20� '�V�            
ก������C�+���"�ก�ก��'�*"��-! �12?
�ก��7�!ก>�#��7)�กก���#3ก�� ,2���ก��#30��!&�
����� �&�7�ก��'�*"��-!�#3=��3���%&���'&� ��!&2��ก��ก��2*�@�,�2���A9ก��,2���ก7�ก#�2   
 5.  +*2 (Teams) �2�"?
� ก#�2��ก'�*"�+*62*,2���ก 3 0� D
6���3ก&� !1"��ก'�*"�+*62* 
�3 ��01�2,�2��?,-� ���ก#�� �#3&&� ��2&����,1� 1 : 2 : 1 
 6.  'ก2 (Games) �2�"?
� ก�)ก��2ก��'#�+*6ก>��� )>��1��-!'#� 4 0� �& 1 5�g3'ก2 
5 "�-!'#�'�<��-!+*62*01�2,�2��?'+�'+*"2ก��2��%�%���&��C$��+��1���ก�� '�.6&'กV�03���
)�ก5�g3'ก2�%�%��+��1���ก��ก#��,-+*2%&���'&� 
 7.  ก���%�%�� (Tournament) �2�"?
� ก���>�'ก2+*6�-!1�)�",�!��%
/�'�.6&��3ก&�ก��,&� 
5 "ก>��� ก��ก� 1�A*ก��'#��#31��?���3,�09%&�ก��'#�&"���� ')� 
 8.  +*2�%�%�� (Teams-Games-Tournament) �2�"?
� 1�A*ก��'�*"�����122.& 
(Cooperative Learning) �����กD
6�� !���ก����8��%
/�+*62��1�+"�#�" Johns Hopkins 
University 5 " Slavin (1987) 2*'�.6&��%%&�ก��'�*"�����122.&'�<�+*2 2*ก��7�!'ก2 ก��7�!   
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ก���%�%��)3�!&�2*'�f��2�"%&�+*2�#3�1"'�#.&ก��'�.6&01�2,>�'�V)%&�+*2 �#3�1"'�#.&ก��
'�.6&01�2,>�'�V)%&�+*2 5 ",2���ก7�+*2)3�!&�2*01�2,�2��?���ก�� 5 "7�!ก��',��2��� '�<�
���1�#�#30>��2'�" '�.6&ก�3��!�7�!��ก'�*"��122.&ก��+>���� 
 9.  ����,.&ก��9�-�&�'#Vก+�&��ก,9 '�.6&� �#����� 5 "1�A*ก��'�*"�����122.&�-����+*2
�%�%�� (TGT) �2�"?
� &�09��3ก&�ก�3�1�ก���#3ก�)ก��2+*6��8��%
/�5 "7�!�#�กก�� 
�#3+h��*7� !��ก����8���3��ก��'�*"�ก��,&� ก��'�*"�ก��,&� !1"����,.&ก��9�-�
&�'#Vก+�&��ก,9�#3ก��'�*"��122.&+*6,���,���'+0��0+*2�%�%�� (TGT) 2��-�4�ก��7�ก����8�� 

10.  ��3,�+A�=����2'ก4|9 80/80  �2�"?
�  'ก4|9ก����3'2���h��ก��2�&'�.6&�
%&���ก'�*"� (�3�1��'�*"�)  �#3�h��ก��2%�/�,� +!�" (�#��'�*"�)  5 "'ก4|9+�/�,&�  �-!1�)�"'�<��-!
ก>���   7�ก��1�)�"0��/��*/ก>��� 'ก4|9��3,�+A�=���1!+*6 80/80  5 "7�!ก������3,�+A�=��
�3�1��'�*"� (E1) �#3��3,�+A�=���#��'�*"� (E2) 
 80  ��1��ก  �2�"?
�  ��3,�+A�=��ก�3�1�ก��  D
6�'�<�03���'�#*6"0� '�<��!&"#3+*6+>�
���+ ,&��3�1��'�*"� 
 80  ��1�#��  �2�"?
�  ��3,�+A�=���#��'�*"�  D
6�'�<�03���'�#*6"0� '�<��!&"#3+*6� !
)�กก����3'2���#,�2h+A�o�#��'�*"� 

11.  ก�)ก��2ก���%�%�� �2�"?
� ���+ ,&�����" 4 ��1'#.&ก +*67�!�-!'�*"���#3ก#�2 
+*62*01�2,�2��?'+�'+*"2ก�� �%�%��ก���&�0>�?�2 '�.6&�>�03���ก���%�%��ก#��,-ก#�2       
ก��'�*"�%&���7�!2�ก+*6,�  

12.  01�2�
��&7) �2�"?
� �3 ��01�2�-!,
ก%&�ก#�2��1&"��+*62*�&����,.&ก��9�-�
&�'#Vก+�&��ก,9 +*6�-!1�)�"��8��%
/�5 "1� 0�'�<�03���)�กก��+>������3'2��01�2�
��&7)+*6
�-!1�)�"� !��8��%
/� 

13.  �h��ก��2ก��+>�����12ก��  �2�"?
�  �h��ก��201�2,�2��?7�ก��+>����
�12ก��%&���ก'�*"�D
6��-!,&�)� ��ก'�*"�'�<�ก#�2���0#301�2,�2��?  ��3ก&� !1"��ก'�*"�'ก�  
���ก#��  &&� ก#�2#3 4 0�   
 

 


