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Eb--G3,
�	� $,7
6"G
�,I�
",I* ASRS  .*
�%�93O�3��-G.O(
#6`O",ก&3#
FG�ก*-E�2�K� .*
�%�.,
�
���8E��/��16�	�.*
�%�.,
�4	7���� internet 6�	��0
�1ก�2-���286�O-,ก�ก�IO��a .��6�,3.*
�%�.O�
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�IR"+
�'�(�-2#$%����
������
�6"�2ก,3ก��-,'.*
�%���
"�+
�'#6`O �$O
  pallet racking , 
narrow-aisle , carrousels 6�	��233�,39�2-O��.*
�%��,I�
",I*E�2�K�IO��a .��6�,3.*
�%�
E�2�K�.,
�4	7����8E��/��19�2.,
���� internet 
,7
 ก��-,'.*
�%�93393O�3��-G�E_
.*
���
-���E_
 
ก��-,'ก�GO"#3-,'.*
�%� ก����ก933�.%
���ก���'*
8E-,'.*
�%� 9�2�233ก����������.*
�%� 
�%(
�E_
.*
���
I%�����
��J�� ก��&,e
�ก��-,'.*
�%�.�"��J#$%����
�����+%�"�$O(�8'%8"O(O�-2ก��
#$%��	

(*��G ����
����8�%.�� �233ก��-,'.*
�%�I�"8H (Put/Pick to Light) �233ก��-,'.*
�%�
'%(��.��� (Voice Directed Picking) 

ก����ก933�233ก��-,'.*
�%���
'�
,7
 ก��-,'�����.*
�%���
"�E�2.*�F*K�&กR�E_
 
.*
���
-���E_
 ก�����
(/&	7
��
.��6�,3�กR3.*
�%�#6%.�'��%��ก,3.*
�%���
I%��ก���กR3 9�2I%�����
��
(O����-2I%���กR3.*
�%���O��8�'%(� ก����ก9339)
),�+��ก��-,'�กR3.*
�%�
,7
-2I%��.�'��%��
ก,3�.%
���+��ก���,3�+%�9�2-O����ก+��.*
�%�'%(� (*F���
#$%#
ก��-,'.*
�%�I%��.�'��%��ก,3
�GEก�/1��
#$%$O(�#
ก��6�*3 �("J��I,(��++�� order �,ก�/2ก��6�*3+��9IO�2 order 9�2 $
*'
+��ก��6�*3'%(� "�(*F�ก��6�*36��6����0E9338"O(O�-2�E_
 ก��6�*3933#3.,
�4	7��'�
�( (single 
pick) ก��6�*3933ก�GO" (batch picking) 6�	�ก��6�*393393O��4
 (zone picking) Eb--G3,
�,�
"�ก���&*
"�0E933ก��6�*3#6"Oa +�7
"�"�ก8"O(O�-2�E_
  6�*393393O��E_
$G'a  (cluster 
picking) 6�*3933�0ก��	

 (wave picking) 9�2 6�*3933 zone-batch-wave picking  
I,(��O��ก��6�*3933 batch picking �	�ก���("ก�GO"#3.,
�4	7�.*
�%���
"��,ก�/2��%��ก,
 9�2#6% 
picker 8E-,'.*
�%�#
��,7��'��( 4�
�ก���(3ก�GO"#3.,
�4	7�-2"������	�ก.��933�	�  

• -,'.*
�%����,�3��-G�("ก,
9�%(8E�,'9�ก.*
�%���
-G'�,'9�ก�&	
�3��-G.O�IO�8E 

• 9�ก.*
�%�+/26�*3�'�3��-G�,���
9IกIO��ก,
#
9IO�2 order  �&	
�-28'%8"OI%��
"��,'9�กK��6�,� 
.��6�,3ก��6�*3933 batch picking 
,7
.�"��J���8'%�,7�K��#
�4
�'��(6�	� 

+%�"�4
กR8'% Cluster picking 6�	���
����ก��ก��O��(O� multi-order picking &,e
�"�-�ก 
ก��6�*39339�กก,
 9IO cluster picking -2-,3#3.,
�4	7�6���a #3"��("ก,
9�%(9�กI�"ก�GO"
.*
�%� 9�%(#6% picker 9�กก,
8E-,'.*
�%� #
�(�"�,3)*�$�3+��I
��� E�2��$
1+��(*F�
�7กR�	� 
�'-��
(
E�2�K�+��.*
�%���
6�*3 9�2�'�2�2�(��#
ก���'*
+�� picker ��ก'%(�  
Zone-batch-wave picking  �E_
ก���("ก,
�26(O��  Zone-batch picking ก,3 wave picking 
�'�ก����'9
(�����
(O� ���-293O�ก���กR3.*
�%���ก�E_
�4
9�2#
9IO�2�4
-2�กR3.*
�%�8"O47��



 

 

12 

$
*'ก,

�ก-�ก
,7
#
9IO�2��,7�ก��6�*3-2"�ก���23Gก��6�*3��
"�กก(O� 1 #3.,
�4	7�.*
�%��'����
ก��6�*38E&�%�"a ก,
  

#
ก����ก933ก��-,'.*
�%�
,7
 .*
���
.���,`IO�"��	�ก����	�ก�GEก�/1 
$O(��6�	�#
ก��-,'.*
�%� 4�
�.*
���
I%�����
��J��#
ก����	�ก �	� 
7��6
,ก+��.*
�%� E�*"�I��("+��
.*
�%�#
ก��.,
�9IO�2��,7� �(�"�E��23��+��.*
�%�  .G+K�&9�2�(�"E��'K,�+��)0%#$%�'�I%��
I��I�"6�,ก+��ก;6"�� �("�,7�I%��'0 productivity �'��("+��ก��-,'.*
�%�'%(�  �$O
  ก��
��	�ก�GEก�/1#
ก��6�*39�2���	
�
�%��.*
�%���
E�*"�/
%��9�2"�+
�'��Rก �(�#$% �$O
 �J�+R
 
������	
�
  "�กก(O�.*
�%���
E�*"�/"�ก9�2"�+
�'#6`O �E_
I%
  

Eb--G3,
"�ก��#$%����
�����+%�"�$O(�#
ก���&*
" productivity 8"O(O�-2�E_
  
speed #
ก��6�*3 �(�"J0กI%��+��.*
�%� 9�2 �(��#
ก���I*".*
�%� 4�
�����
������
�E_
��

*�"
"�ก#
Eb--G3,
�	� RFID scanner , pick-to-ligth system �(3�0O8Eก,3ก��{|ก�3�"E�,3
ก�23(
ก���&	
�#6%.�"��J#$%�(�".�"��J+������
����8'%��O��.0�.G'  

',�
,7
9�%(ก����ก933ก�23(
ก����,�.*
�%� ก����ก933ก�23(
ก��6�*3.*
 
�%�
,3(O�-2.O�)�ก�2�3IO�E�2.*�F*K�&+����,�.*
�%��'��(" ก��&,e
�E�2.*�F*K�&+��ก��
-,'.*
�%� -2I%��&,e
��,7�#
.O(
+��ก�23(
ก��-,'.*
�%�9�2ก��E�2�GกI1#$%����
������
�+%�"�
$O(�#
ก��-,'.*
�%��&	
�#6%.�'��%��กO�#6%�ก*'E�2.*�F*K�&.0�.G'  

2.1.3 
��
��
�������ก����� ��
������� ��� (Voice Directed Picking 
Technology) 

 Voice Recognition System ����
����.,�����261�.���&0' �E_
����
������
 
.�"��J.�%���.������&0'#'a 8'%I�" �(�"I%��ก�� 4�
�#
ก��#$%��
.O(
#6`O-2I%��#$%��

�O("ก,3����
����'%�
ก��E�2"(�)�K��� (Language Processing Technology) ���#6%8'% 
����
����.,�����261�.���-�ก+%��(�" (Text-to-Speech Synthesis: TTS) ��
.�"��J
��8E
E�2�GกI1#$%ก,3+%��(�"�&	
�6�(*F��O�
+%��(�"9�%(9E��+%��(�"-�กI,(6
,�.	�#6%�E_
�.���&0' 
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K�&��
 2.3 ก�������
+���233 Voice Recognition System 
 
 Voice Directed Picking Technology �E_
����
������
#$%�.���#
ก��-,'ก��K��#

+���0
�1ก�2-��.*
�%� ��
.�"��J
��"�#$%8'%ก,3�0
�1ก�2-��.*
�%���
�E_
��,��G/6K0"*EกI* 6�	�(O�
�0
�1ก�2-��.*
�%��(3�G"�G/6K0"*9$O9+R� �&	
��&*
"E�2.*�F*K�&9�2�(�"J0กI%��9"O
���#
ก��
Ev*3,I*��
8'%�E_
��O��'�  �$O
 #
ก��-,'.*
�%� (Picking), ก��-,'����� (Sorting) , ก���I*"�IR"
.*
�%�(Replenishment) , ก��I�(-
,3.*
�%� (Cycle Count)  4�
��233�'*"-2J0ก customize I�"
�,ก�/2ก��E;*3,I*��
�t&�2+��9IO�2 Site 9�2�,���#$%��
�233��
"���0O8'% 
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:
�� ����;�<�=���	����� Voice Directed Picking 
 

 
 

K�&��
 2.4  ����.�%��"�I�o�
+���233 Voice Directed Picking 
��
"� : Chris Turbill. (2007). Pick to Voice at CE UK. p. 13. 

 
6�,กก�������
+���233 Voice Directed Picking 

  Voice Directed Picking �E_
����
������
-2�&*
"E�2.*�F*K�&#
�0
�1ก�2-��.*
�%�
6�	���,�.*
�%��'�ก��9E��+%�"0�ก��.,
�(Order Transaction) "��E_
���.,
��.��� �'�&
,���
-,'
.*
�%�-2.("60Hb�9�28"����H
(Headset) 9�2-2"���"&*(�I��1(Small Control Unit)��RกaI*'8(%
��
��(�&	
����6
%���
I*'IO�.	
�.��.������26(O��&
,ก��
-,'.*
�%�ก,3�233(Voice Server) 4�
�
.�"��JI*'IO�.	
�.��)O�
�233��	

(*��G(Short for Radio Frequency Transmission) 6�	�)O�

�233���	�+O��8�%.��(Wireless) K��#
��,�8'% 
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K�&��
 2.5 �GEก�/1 Headset  9�2 Small Control Unit 
��
"� : Sam Flanders. (2002). Voice Directed Picking a Technology that is Ready for 

Prime Time. p. 1. 
 

 
 

K�&��
 2.6 ก�23(
ก�������
+���233 Voice Directed Picking 
��
"� : Dematic (Thailand) Ltd. (2008). Understand Voice-Directed Distribution. p. 16. 

 
+,7
I�
ก�������
+���233 Voice Directed Picking 

• WMS Server .O�+%�"0��$O
.*
�%����6�	� , &
,ก��
-,'.*
�%� , I��96
O�+�� 
.*
�%�  +%�"0�ก��.,
�.*
�%� #6%ก,3 Voice Server 
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• 6
O(���
ก��-O����
 ก��6
'���.,
�ก��-,'.*
�%�(Assignment)#6%ก,3&
,ก��
-,'
.*
�%�9IO�2�
 

• +%�"0����.,
�ก��-,'.*
�%�(Assignment)J0ก9E���E_
���.,
��.��� 

• +%�"0�ก��-,'J0ก.O�ก�,36�,�-�ก&
,ก��
-,'.*
�%��	
�,
.J�
2ก��-,' 

• Voice Server ���ก����ก�����
.J�
2ก��-,'.*
�%�9IO�2 Assignment 

• WMS Server ���ก�� update +%�"0��$O
ก��-,'.*
�%��$O
+%�"0�.*
�%����6�	� 
 

 
 

K�&��
 2.7  +,7
I�
ก�������
+���233 Voice Directed Picking 
��
"� : Dematic (Thailand) Ltd. (2008). Understand Voice-Directed Distribution. p. 11. 
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����
���� Voice Directed Picking E�2ก�3'%(��GEก�/1E�2�K�IO��a',�
�7 
 

• Talkman Wearable Computers              
 
 

 
 

K�&��
 2.8  I,(��O���GEก�/1 Talkman Wearable Computers 
��
"� : Dematic (Thailand) Ltd. (2008). Understand Voice-Directed Distribution. p. 13. 

 
 

• Headhelds 
 

 

                   
          
 

K�&��
 2.9  I,(��O���GEก�/1 Headset 
��
"� : Dematic (Thailand) Ltd. (2008). Understand Voice-Directed Distribution. p. 14. 
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2.1.4 ก��������D�����	� (Experimental Research) 
�E_
ก�23(
ก���%
6��(�"-�*� �:�;�6�,กก�� ����
���� 6�	����1�(�"�0%#6"Oa 

�'�#$%(*F�ก�����(*�����.I�1��
"GO��
%
ก����ก���(�"�E��
�
9E��+��I,(9E���
�ก�
�(+%��K��#I%
��	
�
8+��
"�ก���(3�G"�'�ก�23(
ก��(*-,� �&	
���ก��&:I*ก��"6�	�.J�
ก��/1',�ก�O�(
,7
(O�
�E_
.��6IG+��ก���E��
�
9E��6�	�8"O �'�(*F�ก���E���3����3�(�"9IกIO��+��I,(9E���

�E��
�
8E ��
�ก*'+�7
#
.K�&EกI* ก,3&:I*ก��"��
�ก*'+�7
#
.K�&��
J0ก�(3�G"�&	
�.�GE)��(�"-�*�
��
�%
&34�
� .�"��J
��8E#$%�F*3��&:I*ก��"IO��a#
�$*��6IG)�8'%��O��$,'�-
 ก��(*-,��$*�
�'���-���E_
ก����ก��(*-,�-�ก.��6IG8E6�)� �&	
���ก��(O�I,(9E���
�ก�
�(+%��
,7
�E_
.��6IG��

���#6%�ก*')��$O

,7
-�*�6�	�8"O ก�O�(�'�.�GE8'%(O�ก��(*-,��$*��'����E_
ก��(*-,��&	
�6�
�(�".,"&,
F1�$*��6IG)�+��E��กvก��/1IO��a 4�
�8'%�,3ก����"�,3(O��E_
ก��(*-,���
#6%)��(�"
�$	
�J	�'���
.G' �'��t&�2ก��(*-,����'%�
(*�����.I�19�2����
���� �
	
��-�กก��(*-,��$*��'���
J	�(O�"�3�3����O��"�ก#
ก��&,e
�9�2.�%��.���1���1�(�"�0%#6"Oa �&	
�
��8E.0Oก��&,e
��&	
�
��	7�E�2��$
1IO�ก��E�2ก�3K��ก*-9�2ก��'����$�(*I+��"
G��1#
.,��"Eb--G3,

(,Iก��"#6"Oa 
��
"
G��18'%�*'�%
9�2&,e
�+�7
 �&	
�#$%#
ก��E�2ก�3��$�&6�	�#$%#
ก��'����$�(*IE�2-��(,
#

.",�Eb--G3,
 �%(
�ก*'-�กก��(*-,����'%�
(*�����.I�1��
���,�ก�23(
ก���'�����
�E_
�233
9�2.�"��J&*.0-
18'%#
�$*��6IG)�  
 ��� H�
�I�	�ก��������D�����	� 
.��2.���,`+��ก��(*-,��$*��'��� "�',�
�7 
1. (,IJGE�2.��1+��ก��(*-,��$*��'��� 

(,IJGE�2.��1�,
(8E+��ก��(*-,��$*��'��� "�',�
�7 
1.1 �&	
��%
6�+%���R--�*�+��.��6IG ��
#6%�ก*')�6�	�&:I*ก��"IO��a 
1.2 �&	
���ก���(�".,"&,
F1�26(O��.��6IG9�2)�+��I,(9E�6�	��6IGก��/1IO��a 
1.3 �&	
�
��)�ก��(*-,�8EE�2�GกI1.�%��.���1�:�;� 6�,ก ก; ����
���� ���1�(�"�0% 

6�	����
*�#6"Oa 
1.4 �&	
�(*����2616�	��%
6�+%�3ก&�O��+���233 �&	
�
��+%�"0�8E&*-��/�E�,3E�G� 

9ก%8+�233#6%"�E�2.*�F*K�&�*
�+�7
 
1.5 �&	
�
��)�ก���'���8E#$%  

2. ���1E�2ก�3+��ก��(*-,��$*��'��� 
#
ก��(*-,��$*��'����'�.O(
#6`O-2E�2ก�3'%(�ก�GO"I,(��O�� 2 E�2�K� 8'%9กO 
2.1 ก�GO"�'��� (Experimental Group) #$%I,(�O�(O� E 6"��J�� ก�GO"I,(��O����
8'%�,3 
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ก���'��� (Treatment) #
ก��ก�2���I�"9339)
ก���'��� (Experimental Design) ��

ก��6
'8(%�O(�6
%� 

2.2 ก�GO"�(3�G" (Control Group) #$%I,(�O�(O� C 6"��J�� ก�GO"I,(��O����
"��,ก�/2 
�6"	�
ก�GO"�'����,7�-��
(
9�2�G/."3,I*�,
(a 8E 9IO8"O8'%�,3ก���'��� J0กE�O��#6%�E_
8E
I�".K�&9('�%�"EกI*��
�E_
��0O�'*" �&	
�E�2��$
1#
ก���E���3����3&:I*ก��"IO��a ก,3ก�GO"
�'����J�
  0กก�2��� 
3. I,(9E���
#$%#
ก��(*-,��$*��'��� 
      I,(9E���
#$%#
ก��(*-,��$*��'��� E�2ก�3'%(�I,(9E� 4 $
*'',�
�7 

3.1 I,(9E��*.�26�	�I,(9E�I%
 (Independent Variable) 6"��J�� I,(9E���
��'(O� 
�E_
I%
�6IG6�	�.��6IG��
.O�)�#6%I,(9E��	

a �ก*'ก���E��
�
9E�� 3����,7�-������ก(O� I,(9E�ก��
�'��� (Experimental Variable) #$%I,(�O�(O� X 

3.2 I,(9E�I�" (Dependent Variable) 6"��J�� I,(9E���
��'(O�-2�E_
)�"�-�ก 
I,(9E��*.�26�	�I,(9E�I%
6�	��E_
I(, 9E��"�
  �ก���E�O�� 
9E�� �,
�
	
��"�-�ก�*�F*&�6�	�ก��
ก�2���+��I,(9E��*.�26�	�I,(9E�I%
 #$%I,(�O�(O� Y 
            3.3 I,(9E��$	
�"��� (Intervening Variable) ����ก��ก��O��6
�
�(O� I,(9E�.�'9��ก 
6�	�I,(9E�K��#
 6"��J��I,(9E���
�ก*'+�7
-�ก&:I*ก��"#'a #
�26(O��'���
*
 ก���'�����
"�
)�IO�&:I*ก��"��
9.'���ก"�4�
�#
ก��(*-,�-2�(3�G"I,(9E�$
*'
�78'%��ก .O(
#6`O�ก*'+�7
-�ก
K��#
3G����,7����3(ก9�2����3 8'%9กO �(�"(*Iกก,�(� �(�"�2����2��
 ก��E�,3I,( ก��
-0�#- 9�2�(�"#.O#- �E_
I%
 

3.4 I,(9E�9��ก4%�
 6�	�I,(9E�K��
�ก (Extraneous Variable) 6"��J�� I,(9E� 
��
�ก*'+�7
�26(O��ก�23(
ก��'���
*
ก���'�����
��-"��*�F*&�IO�ก���'��� �'���
)0%(*-,�8"O
I%��ก��#6%�ก*'+�7
6�	�8"OI%��ก�����3 ��O��8�กRI�")0%(*-,�.�"��Jก��6
'(*F�ก���(3�G"I,(9E�
$
*'
�78'%�$O
ก,
 -������ก��ก��O��6
�
�(O� I,(9E��(3�G" (Control Variable) I,(9E�9��ก4%�
��-
�ก*'+�7
8'%-�ก.*
�IO��a ',�
�7 

3.4.1 �ก*'-�กก�GO"I,(��O��6�	�ก�GO"E�2$�ก���
#$%#
ก���'��� ���#6%�ก*'I,(9E� 
9��ก4%�
8'%"�ก"�� �$O
 �&� ���G �(�"�0%&	7
o�
 �2',3ก����ก�� ��$�& �$	7�$�I* 3G��*กK�& 
.I*Eb``� .K�&���3��,( 9�2�-I�I* �E_
I%
 

       3.4.2 �ก*'-�ก(*F�'���
*
ก���'����กR3+%�"0� (*F�'���
*
ก���'���9�2ก�� 
�'.�3I,(9E�IO��a ��-"�I,(9E�9��ก4%�
�ก*'+�7
8'% �$O
 �G/K�&+��   
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 ���	
��"	���
#$% �(����
�กR3+%�"0� .K�&9('�%�" ก���(3�G"�G/K�& �,ก�/2 9�2(*F�ก���กR3
+%�"0� �E_
I%
 
  3.4.3 �ก*'-�ก96�O�K��
�ก .K�&9('�%�"K��
�กกR"�.O(
���#6%�ก*'I,(9E� 
9��ก4%�
#
ก��(*-,��$*��'���8'%�$O
ก,
 �$O
 �(�"�%�
 9.� �.��� .J�
��
 3����ก�� 9�2
.K�&9('�%�" �E_
I%
 I,(9E�9��ก4%�
-�ก96�O�K��
�ก
�7.�"��J�(3�G"8'%�O��ก(O�I,(9E�
9��ก4%�
��
�ก*'-�ก.K�&�	

a 
4. .J�
��
#
ก���'��� 

 .J�
��
#
ก���'��� 8'%9กO 6%���'��� (Laboratory) 6�	�.J�
��
-�*� �'��,
(8E 
ก��'���
*
ก���'��� ",กก�2���#
6%���'�����
"�ก���I���"ก��9�2�(3�G".K�&9('�%�"8(%
��O���6"�2." �&	
��(3�G"8"O#6%�ก*'I,(9E�9��ก4%�
+�7
 I��'-
"��(�".2'(ก#
ก���กR3
+%�"0� .�"��J3,
��ก&:I*ก��"IO��a +��ก�GO"I,(��O��+/2'���
*
ก���'��� ��O��8�กRI�" #

Eb--G3,

�7ก��(*-,��$*��'���#
.J�
��
-�*�ก���,�"�3�3��9�28'%�,3�(�"
*�" 
"�ก+�7
 ����ก(O� ก��(*-,��$*��'���K��.
�" (Field Experiment Research) �'���
)0%(*-,�8'% 
�+%�8E.%��กIก���E��
�
9E����
�ก*'+�7
ก,3ก�GO"�'���#
.J�
��
-�*� 9�
��
-2
��ก�GO"�'���8E 
�กR3+%�"0�#
6%���'��� ���#6%8'%3����ก��+��ก���'�����
9�%-�*� 
5. E�2��$
1+��ก��(*-,��$*��'��� 

E�2��$
1+��ก��(*-,��$*��'��� "�',�
�7 
5.1 ���#6%���3J�����1E�2ก�3 ��
�E_
.��6IG��
9�%-�*�+��E��กvก��/16�	�&:I*ก��" 

IO��a 8'%��O��$,'�-
 
5.2 �E_
ก��(*-,���
�6"�2.��6�,3.�+�(*$���
�E_
��.I�13�*.G�F*� (Pure Science) �$O
 

(*�����.I�1 ����
���� 9�2(*�(ก��"��.I�1 �E_
I%
 
5.3 )�-�กก��(*-,��$*��'��� .�"��J
��"�$O(�&,e
�ก����ก��#6%'��*
�+�7
 ���#6% 

)0%(*-,�"��(�"�0%ก(%��+(��9�29Iกt�
+�7
#
.�+���
���ก��(*-,� 
�ก-�ก
�7�,�  ���#6%���3-G'�O�

+��ก����ก��#
.�+�(*$���
�ก�
�(+%�� 

5.4 �E_
&	7
o�
+��ก����ก��9�2(*-,�#
�2',3��ก �&	
�"GO�&,e
�9�2.�%��.���1�:�;� 
���1�(�"�0% 9�2����
����
#6"Oa ��
�,
IO�ก���E��
�
9E��+��ก�29.��ก�'��t&�2���'%�

����
����#
.�+���
�,
.",� �$O
 
��
����
���� (Nano Technology) ����
������"&*(�I��1
9�2����
�������	�+O����"&*(�I��1 �E_
I%
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ก���H�����ก��������D�����	� 
 ก��(*-,��$*��'��� "��Ec�6"���&	
�ก����ก���*�F*&�+��I,(9E��*.�26�	�I,(9E�I%


��
"�IO�I,(9E�I�" ก��'���
*
ก��(*-,�-��I%��&*.0-
1E�2�'R
IO��a ��
.���,` 3 E�2ก�� 8'%9กO 
 1. �&	
�&*.0-
1(O�I,(9E��*.�26�	�I,(9E�I%
�ก*'+�7
กO�
I,(9E�I�" J%�8"O.�"��J

&*.0-
18'%(O�I,(9E��*.�26�	�I,(9E�I%
�ก*'กO�
I,(9E�I�" กR-28"O.�"��J�%��6�	�.�GE8'%(O�I,(
9E��*.�26�	�I,(9E�I%
 �E_
.��6IG��
"��*�F*&�IO�ก���E��
�
9E��+��I,(9E�I�" (�
	
��-�กI,(
9E�I�" -28"O"��*�F*&�#'a IO�I,(9E��*.�26�	�I,(9E�I%
) 

 2. �&	
�&*.0-
1(O� I,(9E��*.�26�	�I,(9E�I%
ก,3I,(9E�I�" "��(�".,"&,
F1ก,
#
�$*� 
6�,กก�� #
ก�/���
I,(9E��,7�.��8"O"��(�".,"&,
F1ก,
 กR-28"O.�"��J&*.0-
18'%(O�I,(9E�#'�E_

�6IG9�2I,(9E�#'�E_
)� 

 3. �&	
�&*.0-
1(O�ก���E��
�
9E��+��I,(9E�I�" I%���E_
)�"�-�กก���E��
�
9E�� 
+��I,(9E��*.�26�	�I,(9E�I%
 8"O#$O�ก*'-�กก���E��
�
9E��+��I,(9E��	

 ',�
,7
 -��I%��
�(3�G"8"O#6%I,(9E�9��ก4%�
6�	�I,(9E��	

a �+%�"�"��*�F*&�IO�I,(9E�I�" 

 +%�3ก&�O����
�ก*'+�7
-�กก��'���
*
ก��(*-,��$*��'��� "�',�
�7 
 1. ก�GO"I,(��O��.O�)�#6%ก��(*-,����'���	
�
 �$O
 ก�GO"I,(��O��9IO�2ก�GO""� 

�G/�,ก�/2��
9IกIO��ก,
"�ก �$O
 �(�"�0%&	7
o�
 .I*Eb``� E�2�&/� 9�2(,e
F��" �E_
I%
 
 2. +�'ก���(3�G"I,(9E�9��ก4%�
��
�,'กG"9�28'%)� )�ก���'�����
�ก*'+�7
-�� 

8"O8'%�E_
)�"�-�กก���'�����
9�%-�*� 
 3. 9339)
ก���'��� (Experimental Design) ��
��	�ก#$%#
ก��'���
*
ก���'���  

+�'�(�"���
��I���,7�K��#
9�2K��
�ก (Internal and External Validity) �$O
 8"O.�"��J
I�(-.�3.""I*o�
8'%��3�Gก+%� ก�GO"I,(��O��8"O�E_
I,(9�
+��E�2$�ก���
9�%-�*� 9�2
���	
��"	�+�'�(�"�$	
�",

9�2�(�"���
��I�� �E_
I%
 -��.O�)�#6%+%�"0���
8'%+�'�(�"�$	
�",

9�2
�(�"���
��I�� ���#6%)�ก���'����ก*'�(�"���'���	
�
 

 4. ��	�ก#$%.J*I*8"O.�'��%��ก,3+%�"0� 
 5. ก��.�GE)�ก���'���+�'�(�"�$	
�",

 �
	
��-�กก���(3�G"9�2ก��(��9)
8"O

�,'กG" 

��
J�ก�����	� (Experimental Design) 

 9339)
ก���'��� (Experimental Design) 6"��J�� �0E933 +,7
I�
 6�	�
ก�23(
ก��#
ก���'��� �&	
���ก��)��*�F*&�+��I,(9E��*.�26�	�I,(9E�I%
��
"�IO�I,(9E�I�"
#
ก��(*-,� ก��(*-,��$*��'���.O(
#6`O-��-2I%��"�ก��ก��6
'9339)
ก���'���8(%กO�
 �&	
�#$%
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�E_
9
(���#
ก����ก933���	
��"	� ก��93O�ก�GO"I,(��O�� ก���กR3+%�"0� 9�2ก��(*����261
+%�"0�4�
�-2.O�)�8E�,�ก���%
6����I�3�&	
��'.�3.""I*o�
 I�"E�2�'R
Eb`6�+��ก��(*-,���

ก��6
'8(% 9339)
ก���'���-��"�E�2��$
1IO�)0%(*-,��'�I�� �&	
�#$%#
ก��(��9)
ก��(*-,�#6%
'���
*
8EI�"ก�23(
ก��(*-,���O���E_
�233 8"O��ก
�กก��39
(��� 9�28'%)�I��I�"
(,IJGE�2.��1+��ก��(*-,� 

 9339)
ก���'���"�'%(�ก,
6���933 ก����	�ก#$%9339)
ก���'���-2+�7
��0O
ก,3�,ก�/2+��ก���กR3+%�"0� 9�2ก�GO"I,(��O�� �("�,7��(�"I%��ก��+��)0%(*-,���� 9339)
ก�� 
�'�����

*�"#$%#
ก��(*-,��$*��'����,
(a 8E -��9
ก��ก�E_
 4 ก�GO" ',�IO�8E
�7 
1. 9339)
ก���'���+,7
I%
 (Pre-Experimental Design) 8'%9กO 

1.1 One-Shot Case Study 
1.2 One Group Pretest Posttest Design 
1.3 Static Group Comparison 

2. 9339)
ก���'���-�*� (True-Experimental Design) 8'%9กO 
2.1 Posttest-Only Control Group Design 
2.2 Pretest Posttest Control Group Design 
2.3 Solomon Four Group Design 

3. 9339)
ก���'���ก��
 ก���'��� (Quasi-Experimental Design) 8'%9กO 
3.1 Quasi-Equivalent Control Group Design 
3.2 Time Series Design 
3.3 Multiple Time Series Design 

4. 9339)
ก���'����	

a 8'%9กO 
4.1 One-Shot Repeated Measures Design 
4.2 Randomized Groups Repeated Measures Design 
4.3 Latin Square Design 

.��6�,3.,`�,ก�/1��
#$% "�',�IO�8E
�7 
E 6"��J��ก�GO"�'��� (Experimental Group) 
C 6"��J�� ก�GO"�(3�G" (Control Group) 
X 6"��J�� ก���'���6�	�ก��ก�2��� (Treatment) 
O1 6"��J�� ก��.,��กI (6�	�ก��(,')�) กO�
ก���'��� (Pre-Observation) 
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O2 6"��J�� ก��.,��กI (6�	�ก��(,')�) 6�,�ก���'��� (Post-Observation) 
R 6"��J�� ก��.GO" (Random) 

��
J�ก�����	���K�<�� (Pre-Experimental Design) 

 9339)
ก���'���+,7
I%
 (Pre-Experimental Design) �E_
9339)
+,7
&	7
o�

+��ก��(*-,��$*��'��� �&	
�#$%#
ก��(��9)
ก���'����'�"GO��
%
ก����ก��ก���E��
�
9E��
+�� 
I,(9E�I�" �,
�
	
��"�-�ก�*�F*&�+��I,(9E��*.�26�	�I,(9E�I%
 93O���ก�E_
 3 933 8'%9กO 
1. One-Shot Case Study 
(*F�ก���'��� : 
     E   -   X   O2 

 9339)
ก���'���933 One-Shot Case Study "GO��
%
ก��(*-,��$*��'���ก,3ก�GO" 
�'����&���ก�GO"�'��(��O�
,7
 �'�'���
*
ก���'���9�%(��ก��)���
�ก*'+
�7 ก,3I,(9E�I�"(O��ก*' 
ก���E��
�
9E��6�	�8"O ��O��8� Eb`6�+��9339)
ก���'���933
�7กR�	� 8"O"�ก�GO"�(3�G"9�2 
8"O"�ก���'.�3กO�
ก���'��� )���
�ก*'+�7
ก,3I,(9E�I�"-����'�'�8'%��ก(O��E_
)��ก*'-�ก 
�*�F*&�#' I,(��O���$O
 )�.,":�F*����ก������
+��)0%����
)O�
�(R3$O(�.�
(*$�ก���E�9ก�" J%� 
#$%9339)
ก���'���933 One-Shot Case Study -28"O"�ก���'.�3กO�
3�����
 9IO"�ก�� 
�'.�36�,�3�����
 ',�
,7
)�.,":�F*����ก������
+��)0%����
��
�ก*'-�กก������
)O�
�(R3$O(� 
.�
 (X) -��.�GE8"O8'%9
O
�
(O��ก*'-�กE�2.*�F*K�&+���(R3$O(�.�
6�	��ก*'-�ก)0%����
��
�E_
 
ก�GO"�'��� (E) ��
��--2"��(�"�0%��	
��ก���E�9ก�""��E_
��O��'�9�%(กR8'% ���#6%�E_
-G'�O�
+�� 
9339)
ก���'���933
�7 9IO9339)
ก���'���
�7.�"��J'���
*
 ก���'���8'%�O�� "�+,7
I�
 
8"O�GO���ก #
ก��(*-,��$*��'������'%�
(*�����.I�19�2����
���� �'��t&�2ก��&,e
��233 
#6"Oa ��
8"OI%��ก��ก�23(
ก���'�����
�GO���ก9�24,34%�
"�ก
,ก .�"��J#$%9339)
ก�� 
�'���933
�78'% �'�
���233��
&,e
�+�7
8E�'���#$%ก,3ก�GO"I,(��O����
�E_
ก�GO"�'����&���ก�GO" 
�'��((#
�2�2�(��6
�
� 6�,�-�ก
,7
-�����ก��.,��กI)�6�,�ก���'��� 9�2�����
)�ก���%
&3 
2. One Group Pretest Posttest Design 
(*F�ก���'��� : 

 E    O1    X     O2 
 9339)
ก���'���933 One Group Pretest Posttest Design "GO��
%
ก��

'���
*
ก���'���ก,3ก�GO"�'����&���ก�GO"�'��( 9IO'���
*
ก��.,��กI (Observation) )0%�+%��O("
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ก���'���กO�
9�26�,�ก���'��� (O1 9�2 O2) 6�,�-�ก
,7
-��
��)���
8'%-�กก��(,'6�	�ก��
.,��กI8E�E���3����3ก,
 �&	
��'.�3'0(O�9IกIO��ก,
6�	�8"O ��O��8� I,(��O���$O
 )�.,":�F*�
���ก������
+��)0%����
)O�
�(R3$O(�.�
(*$�ก���E�9ก�" J%�#$%9339)
ก���'���933
�7 9.'�
(O�"�ก��.,��กIกO�
9�26�,�ก������
'%(�3�����
)O�
�(R3 (X) -��
(
 2 ��,7�'%(�ก,
4�
�#
ก�/
�7 
O1 ��-�E_
933�'.�3กO�
3�����
 (Pretest) 9�2O2 ��-�E_
933�'.�36�,�3�����
 
(Posttest) -��.�"��J
���29

-�กก��.,��กI�,7� 2 ��,7�8E�E���3����3ก,
 )��29

��
�&*
"+�7

�7
��--2.�GE8'%(O��E_
)�"�-�ก�*�F*&�+��3�����
)O�
�(R3��
���ก���'��� 

  ��O��8�กRI�"ก���E��
�
9E����
�ก*'+�7
 กR��-8"O.�"��J.�GE8'%��O���IR"��
(O��E_
)�
"�-�กก���'����&���E�2ก���'��( �
	
��-�ก��-"�Eb--,��	

a 9��ก�+%�"�'%(�กR8'% �$O
 
E�2.3ก��/1+��ก�GO"�'�����
"��(�"�0%�&*
"+�7
 �
	
��-�ก"�I,(9E����'%�
�(��"��ก�
�(+%��'%(� 
6�	�ก�GO"�'�����-8'%�,3+%�"0�-�ก96�O��	

a +/2���ก���'���'%(�กR8'% �
	
��-�ก933
9)
ก���'���933
�7ก�2���ก,3ก�GO"I,(��O���&���ก�GO"�'��(��O�
,7
 8"O"�ก���E���3����3)�ก��
�'���ก,3ก�GO"�	

a 9IO��O��#' 4�
���--2�E_
+%�'%��+��9339)
ก���'���933
�7 9IOJ%�
�E���3����3ก,39339)
ก���'���933 One-Shot Case Study -2�6R
8'%(O�9339)
ก��
�'���933

�7.�"��Jก��-,'I,(9E�9��ก4%�
8'%'�ก(O� �
	
��-�ก"�ก��.,��กI�,7�กO�
9�26�,�ก��
�'��� 
3. Static Group Comparison 
(*F�ก���'��� : 

 E    -    X   O2 
 C   -     -    O2 

 9339)
ก���'���933 Static Group Comparison �E_
ก��93O�ก�GO"I,(��O��
��ก�E_
2 ก�GO" 8'%9กO ก�GO"�'��� (E) 9�2ก�GO"�(3�G" (C) ���ก���'����t&�2ก�GO"�'����'�
8"O"�ก��(,'6�	�.,��กI#'a กO�
ก���'��� .O(
ก�GO"�(3�G"8"O8'%J0กก�2���#'a �&���9IOI%��"�
ก���(3�G"I,(9E�9��ก4%�
8"O#6%.O�)�#'a IO�I,(9E�I�" 6�,�-�ก�.�R-.*7
ก���'���9�%(-�� 
���ก��(,'6�	�.,��กI (O2) �&	
��E���3����3�(�"9IกIO���26(O��ก�GO"�'���ก,3ก�GO"�(3�G" 
�&	
�.�GE)��*�F*&�+��I,(9E��*.�26�	�I,(9E�I%
��
"�IO�I,(9E�I�" 

  +%�-��ก,'+��9339)
ก���'���933
�7กR�	� 8"O"�ก��(,'6�	�.,��กI#'a กO�
ก��
�'����$O
�'��(ก,
ก,39339)
ก���'���933 One-Shot Case Study -��.�GE)�+��ก��
�E��
�
9E��8'%��ก(O� ก���E��
�
9E����
�ก*'+�7
+��I,(9E�I�"
,7
�E_
)�"�-�ก�*�F*&�+��I,(
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9E��*.�26�	�I,(9E�I%
��
�ก*'-�กก��ก�2���#
ก���'���6�	�8"O 9IOกR"�+%�'�ก(O�9339)
ก��
�'���933 One-Shot Case Study �'���
.�"��J
��)�ก���'���+��ก�GO"�'���8E
�E���3����3ก,3ก�GO"�(3�G"8'% I,(��O���$O
 ก���E���3����3)�.,":�F*����ก������
+��)0%����

)O�
�(R3$O(�.�
(*$�ก���E�9ก�" J%�#$%9339)
ก���'���933
�7 -2I%��93O�)0%����
��ก�E_
 2 
ก�GO" 8'%9กO ก�GO"�'��� (E) 4�
��E_
ก�GO"��
����
'%(��(R3$O(�.�
 9�2ก�GO"�(3�G" (C) 4�
��E_
ก�GO"
��
����
'%(�(*F�EกI* (�$O
 .�
�'�)0%.�
) K��6�,�-�ก�.�R-.*7
ก���'���-2"�ก��.,��กI)�ก��
�'����,7�2 ก�GO" #
��

�76"��J�� ก���'.�36�,�3�����
 (O2) 4�
�.�"��J
��)�ก���'.�36�,�
3�����
+��)0%���� 
��,7 2 ก�GO"8E�E���3����3ก,
8' % )�ก���E���3����3ก���'.�36�,�3�����

-28'%+%�.�GEJ���(�"9IกIO��+���(R3$O(�.�
(O�#6%)�9IกIO��-�กก������
'%(�(*F�EกI*6�	�8"O 

��
J�ก�����	����� (True-Experimental Design) 

 9339)
ก���'���-�*� (True-Experimental Design) "GO��
%
ก��(*-,��$*��'���
933�IR"�0E933 ก�O�(�	� "�ก��.GO"ก�GO"I,(��O���&	
�#6%�ก*'ก��ก�2-��+��ก�GO"�'���9�2ก�GO"
�(3�G" #6%���3��G"E�2$�ก��,7�6"' �("�,7�"�ก���(3�G"I,(9E��*.�26�	�I,(9E�I%
 9�2"�ก��
.�%��ก�GO"�&	
��E���3����3)�ก���'��� 93O���ก�E_
 3 9338'%9กO 
1. Posttest-Only Control Group Design 
(*F�ก���'��� : 

 ER    -    X    O2 
 CR    -    -     O2 
 9339)
ก���'���933 Posttest-Only Control Group Design "�$	
�����ก��ก��O��

6
�
�(O� Random Group Design "��,ก�/2��%��ก,39339)
ก���'���933 One-Shot Case 
Study 9IO�&*
"ก�GO"�(3�G"#
ก���'�����ก 1 ก�GO" �'��,7� 2 ก�GO"�ก*'-�กก��.GO"-�กก�GO"
E�2$�ก���
"��G/�,ก�/2��%��ก,
 9�2"�-��
(
��O�ก,
 '���
*
ก���'����'�#6%ก�GO"�'��� 
(ER) 8'%�,3ก���'��� (X) .O(
ก�GO"�(3�G" (CR) 8"O8'%�,3ก��ก�2���#'a K��6�,�-�ก�.�R-.*7

ก���'���-��#6%�,7� 2 ก�GO"J0ก(,' (O2) '%(����	
��"	�(,' �&	
��E���3����3)���
�ก*'+�7
�26(O��ก�GO"
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2. Pretest Posttest Control Group Design 
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 CR    O1    -     O2 
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3. Solomon Four Group Design 
(*F�ก���'��� : 
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1. Quasi-Equivalent Control Group Design 
(*F�ก���'��� : 
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2. Time Series Design 
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3. Multiple Time Series Design 
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1. One-Shot Repeated Measured Design 
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