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&#ค? 0N/  
�4%/6�3$�7Q#7/3��:�%22�ค์N 9P/ 3��4O'2�%2N#6��%226��6"4 �/�29P/�4%N%7$�%;O25ห%3��4%

�@�/3�'2N/7$��O/$�4%Q�ON//%์N�7$%์R0N��Q�%2��N#�%6� P�$N�O��4%N 6P# ;��3�12�O4��4%/3�
�6Q��4��%6��/��3�08�14%2�3��%2�40�7$�3�%/6�4�7 �3Q�2;� (�/2.) 24�4/6�4N�ค�6ค�4%�'6� 
/6�$4'3$N�ค�6ค/:�'%4��4�7 �':N#�3//$N4��7PQ�OQ��4%/6�3$  ค9/ �3�08�1424�4N�ค�6ค�4%�'6�  
�5�/� 22 ค� Q�O/6�7�4%2:N#�':N#�3//$N4�O���':N# (Cluster Random Sampling) O'2�5N�6��4%
�%2N#6�ค:�"4 �/�29P/�4��;ON�7P$/�4�Q� 4 �O4� R�OO�N �O4�2"4 �ั�ห4Q��4%�3��4%N%7$��4%
2/� �O4��4%�3��4%N%7$�%;O �O4��4% 3��429P/O'2N�คP�P'$7N 9P/�4%08�14 O'2�O4��4%/3�O'2
�%2N#6��'  

�'�4%/6�3$  �/N429P/�4%N%7$�%;O25ห%3��4%�@�/3�'2N/7$��O/$�4%Q�ON//%์N�7$%์R0N��Q�
%2��N#�%6� ค:�"4 Q�%2�3��7#4� P�$#7คN4N�'7P$%/# 4.76 O'2คN4N�7P$�N��#4�%�4� 0.733 �8P�
N�6��/N4N���์�7P�5ห�� �'�4%��2/��%226��6"4 �/��:�29P/�4%N%7$�%;OQ�%2ห/N4��4%N%7$� (E1) 
#7คN4N�'7P$ 89.94 O'2�'ห'3�N%7$� (E2) #7คN4N�'7P$ 94.15 �8P�2;��/N4N���์#4�%�4� 80/80 �7P
�5ห��R/O �/��4��7Q �'�4%N�%7$�N�7$�ค2O���N/�O'2ห'3��4%N%7$�$3�O2��QหONหO�/N4�'23#&��6N
�4��4%N%7$��/��3�08�14N 6P#�8Q�/$N4�#7�3$25ค3��7P%2�3� .05 P�$คN4N�'7P$ค2O���N/�N%7$�N�N4�3� 
7.82 O'2ห'3�N%7$�N 6P#�8Q�N�็� 9.27 �3Q��7Q �'�4%�%2N#6��3�12�4%��6�3�6�4��%6��O/$�4%/3�
�6Q��4� �/N4ค2O��N�'7P$/$;N�7P 8.164 ค6�N�็�%O/$'2 81.64 �8P�/$;NQ�N���์�7#4� O2��QหONหO�/N429P/
�4%N%7$�%;O�7P 3��4�8Q�24#4%��5R�Q�OQ��4%�@��3�12�4%/3�'2N/7$�R�O/$N4�#7�%226��6"4  �N/$
N2%6#2%O4�ค/4#24#4%�Q��4%��6�3�6�4��%6��/��3�08�14R�ON�็�/$N4��7 
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Abstract 

 

The objective of this research was to develop and evaluate the effectiveness 

of learning materials for precision measurement training using a Vernier height gauge 

in the metric system, focusing on enhancing the practical work measurement skills of 

higher vocational certificate (Diploma) students in the Production Technology Program 

at Ubon Ratchathani Technical College. The sample group consisted of 22 students 

selected through cluster random sampling. The quality of the learning materials was 

assessed by experts in four areas: instructional problem analysis, learning 

management, media and educational technology development, and assessment and 

evaluation. 

The research results showed that the learning materials for precision 

measurement training using the Vernier height gauge in the metric system had a very 

high quality rating, with an overall average score of 4.76 and a standard deviation of 

0.733, exceeding the specified criteria. The effectiveness of the learning materials 

during the learning process (E1) had an average score of 89.94, and after the learning 

process (E2), the average score was 94.15, both of which were higher than the 80/80 

standard criteria. Additionally, a comparison of pre- and post-learning test scores 

indicated a significant improvement in the students' academic achievement at the .05 

level, with the average pre-test score being 7.82 and the post-test score increasing to 

9.27. The practical work measurement skills assessment showed an average score of 

8.164, equivalent to 81.64%, which is considered excellent. This demonstrates that 

the developed learning materials can be effectively used to enhance precision 

measurement skills and significantly improve students' practical performance 

 

Keywords: Instructional media, Precision measurement, Vernier height gauge, Vernier 

height gauge 
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1. &#%A/ค/@/N'็%/@Oล>ค/@/2Aค?ญ�/�'ัญห@   
Q�0�/%%1�7P 21 P'�R�ON�'7P$�O�'�/$N4�%/�N%O/O'2'8��8Q��4��4%��6/3�6�4�N�คP�P'$7

O'2�4%29P/24%�7P�O4/ห�O4 �4��4%Q�O�7/6�O���3Q�N�6#R�2;N$:ค�7P�O/#;'�N4/24%24#4%�N�O4�8�R�ON 7$�
�'4$�6Q/23#�32 �'�%2���/��4%N�'7P$�O�'�Nห'N4�7QR�O�N/QหON�6��4%�O4�4$Qห#NN �N/�4%�3�
�4%08�14 O'2�5N�็��O/�#7�4%�%3��3//$N4��%6��3�N 9P/N�%7$#ค/4# %O/#QหO�3��;ON%7$�Q�$:ค�7P#7�4%
O�N��3�2;�O'2N�'7P$�O�'��'/�N/'4 Nค%9/�N4$/�ค์�4%ค/4#%N/##9/N 9P/�3�12�4%N%7$�%;O2O4ห%3�
0�/%%1�7P 21 ห%9/�7P%;O�3��3�Q��9P/ <Nค%9/�N4$ P21= R�ON2�/O�/ค6��7P25ค3�N�7P$/�3��3�12�7P�5N�็�
25ห%3��4%�5%��7/6�O'2�4%�5�4�Q�0�/%%1�7Q O�/ค6��3��'N4/#:N�N�O��7P�4% 3��4�3�12�7PR#NN 7$�
OคNค/4#%;OQ�N�9Q/ห424%2 O�N$3�%/#�8�ค/4#24#4%�Q��4%Q�ON�คP�P'$724%2�N�0 �4%29P/24%�7P#7
�%226��6"4  �4%�5�4�N�็��7# O'2�4%ค6�/$N4�#7/6�4%��4� �8P��3�12Nห'N4�7Q �9/N�็��ั��3$
25ค3�Q��4%N�%7$#ค/4# %O/#QหO�3��;ON%7$�Q��4%N��6��3�ค/4#�O4�4$Qห#NN �/�P'�$:ค�ั��:�3� 

�4%N�'7P$�O�'�Nห'N4�7QR#NN 7$�OคN#7�'�%2���N/%2���4%08�14N�N4�3Q� O�N$3�2N��'�N/�:�
�O4��/�23�ค# N�N� N0%1��6� �4%N#9/� O'226P�O/�'O/# �4% 3��4�4�N�คP�P'$7R�O�5QหO�4%
�3��4%N%7$�%;O�O/��%3��3//$N4��N/N�9P/�N 9P/QหO�3�2#3$O'2#7�%226��6"4  �8P�N�็��4%�/�2�/��N /
�4%N�'7P$�O�'��7P%/�N%O/O'2�4%N�6�P��7PR#Nห$:�$3Q��4%08�14Q�0�/%%1�7P 21 �8��O/�#:N�N�O��7P�4%
�'6� �4%�%2�4$ O'2�4%Q�Oค/4#%;O�7P24#4%��5R�2;N�4% 3��423�ค#O'2N0%1��6�/$N4�$3P�$9� �4%
2%O4�O'2�4%�3��4%ค/4#%;O�8�N�็��'R��7P25ค3�Q��4% 3��4�%2N�0QหO24#4%�O�N��3�R�OQ�%2�3�
";#6"4คO'2%2�3�P'� �N4#�'4��4%N�'7P$�O�'�/$N4�%/�N%O/�7Q �4%08�14�8��'4$N�็�Nค%9P/�#9/�7P
25ค3�Q��4%2%O4�2%%ค์O'2 3��423�ค#N 9P/QหO24#4%�N��6��3�ค/4#�O4�4$O'2P/�42Q�/�4ค�
R�O/$N4�#7�%226��6"4 Q��@1พ?ฒ�@!?�/>ว>�@�?พN�พ@>!@�/?คว@/0 @ค?ญ/0N@�0>P� P�0N�พ@>Q�
0@�@ว>�@!?PN�?P0ว�O/��? �@1"ล>�Oล>�@1ว?�ล>N/?0� �@P��O/��@1Nค1AP/�/A/!?P/?คว@/O/N�0 @0�ูOล>
�@1N1?0�1ูO!?�/>Q��@1Q�O�@�/0N@� ู��O/� "Nว/1N์�?01R์0N��" N!O�1�@P�Q�Nค1AP/�/A/ว?�!?P0  @ค?ญOล>
 ู�Q�O�@�/0N@�Oพ1N1ล@0Q��@1ว?��> Q��@�!?P�O/��@1คว@/O/N�0 @0ู� N�N� �@1ว?�คว@/0ู�11A/
��@��/��> Q��@�Q��1> ว��@1"ล>� 

�4�O�/ค6��3��'N4/�;O/6�3$R�ONหO��8�ค/4#2/�ค'O/��3�O�/ค6��&1�7�4%2%O4�ค/4#%;O�O/$
��N/��8P�N�็��&1�7�4%08�14�7P#7 9Q��4�QหO�3�08�142%O4�ค/4#%;O�O/$��N/��4��4%�@���6�3�6�4�Q�
26P�O/�'O/#�7Pห'4$ห'4$O'2Nห#422#�3��4%N%7$� P�$�;O/6�3$R�O�5�4% 3��4�:�29P/�4%N%7$�%;O�4%
/3��6Q��4��%6��O/$N//%N�7$%์R0N��Q�%2��N#�%6�2์  Q�%4$/6�4�4�/3�'2N/7$� 25ห%3��3�08�14
%2�3��%2�40�7$�3�%/6�4�7 �3Q�2;� (�/2.) P�$Q�O29P/�/��%6�Q��4%�@���6�3�6�4�/3��6Q��4� %/#�8�
N 9P/08�14�'�4%N%7$��;O�/��3�08�14�N/�O'2ห'3�Q�O�:�29P/�4%N%7$�%;O  O'2#7�4%/3��%2N#6��'�4#
2"4 �%6�  
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2. /?!"F'1>2�ค์�@1/B�?0  
N 9P/ 3��4�:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N��Q�%2��N#�%6�2์ 

 

3. /11��11/#CPN�CP0/�O/� (21F' O/0�1/&O%/คB �@1/B�?0) 
 �4%N%7$��4%2/�R�O#7�4%N�'7P$�R��4��7P�;ON%7$��3P� �6P�N�$ (passive learning) #4N�็��4%
N%7$�%;OO�� Active leaning �7PN�็��%2�/��7P�; ON%7$�R�ON%7$�%;O�N4��%2�/��4%�5�4� R�O'�#9/
�%2�5 �8P��%2�/��O/$�%2�/��4% 5 �3Q��/� ค9/ 1) �4%2%O4��%2N�O�ค5�4#O'2ค4�N�4 2) �4%
29�คO�O'2%/�%/#ค/4#%;O 3) �4%2%O4��%2�/��4%O'2�3Q��/�'�#9/��6�3�6 4) �4%2%:��'�4%
N%7$�%;OO'2�5N2�/ 5) �4%N�$O %NO'2Q�O�%2P$��์Q�23�ค#  /6�4%�์  4�6� (2555, 11) [1] �'N4/
/N4 �4%08�14R�$�O/��O4/R�2;NN�้4ห#4$Q�2;N<$:คค/4#%;O=�:��O4�4$Q��4%�3��4%08�14ค/%R�Q��60
�5�4��/�ค/4#2:�Q��4%�5�4�/$N4�#7N�้4ห#4$N 9P/�7/6��7P�7';�061$์Q�$:คค/4#%;O�%2�:O�QหO061$์
N%7$�%;O�'/��7/6� ค%;�8��O/�$8�ห'3�<2/��O/$N%7$�#4�= �O/$�3��6��%%#�N4� N QหO�;ON%7$� ค%;�O/�
�/�R�O/N4 061$์R�ON%7$�/2R% O'2N 9P/QหO061$์R�O/2R% �2N�6��8Q�R�O�4�  <ค%;�O/�R#N2/� O�N�O/�
//�O���4%N%7$�%;OO'2/4�/$ค/4#22�/�= Q��4%N%7$�%;OQหO061$์R�ON%7$�%;O�4��4%N%7$�O��'�#9/
�5 O'O/�4%N%7$�%;O�O�2N�6��4�"4$Q�Q�O'22#/��/���N/�  (Arends, 1994, /O4��8�Q��6%4�% 
25N%O�, 2551) [2]  R�O�'N4/�8��%2P$��์�/��4%N%7$�O��%N/##9/R/O 5 �%2�4% �3��7Q (1) �O4�
�'23#&��6N�4��4%N%7$� (2) �O4��4%�%3��%:��O4�ค/4#23# 3��์%2ห/N4��:คค' (3) �O4��3�12Q��4%
�5�4�%N/#�3�QหON�6��'25N%O��7P�7O'2�4%%3�14ค/4#23# 3��์�7P�7 (4) �O4��3�12�4%%N/##9/�3�
O�O�ั�ห4 (5) �O4��4%�5QหO%;O�3�O'2�%2ห�3�Q�ค:�คN4�/���N/� 
 �4%�%2N#6��'N�็��%2�/��4%25ค3��7PN�็�O%��/��%2�:O�QหO�;ON%7$� N�็�2N/�ห�8P��/�
�%2�/��4%�3��4%N%7$��4%2/� �4%�%2N#6��5N�็��O/�#7'3�1�2�7P2/�ค'O/��3��4%�3��4%N%7$�%;O
�/��;ON%7$� �4%�%2N#6��'N�็��%2�/��4%�7P�5QหOค%;�;O2/�R�O�O/#;'�7PN�็��%2P$��์Q��4%�%3��%:�
�%2�/��4%�3��4%N%7$�%;O N 9P/QหON�6��'�N/�;ON%7$�/$N4�2;�2:� �4%�%2N#6��4#2"4 �%6� N�็�
%;�O���/��4%�%2N#6�O�/Qห#N�7P�;O2/�24#4%�N'9/�Q�OQ��4%�%2N#6��6��4#�;ON%7$� �8P�N%7$�/N4 
�4%�%2N#6��4�N'9/� ( Alternative Assessment )   
(N�%6�0%7 �3�/:�' O'2ค�2, 2552, ห�O4 2 /O4��8�Q� #�:2% ���3$�6�, 2552, ห�O4 2) [3]   �'N4//N4 
%;�O��Q��4%�%2N#6��4�N'9/� R�OO�N (1) Performance Assessment / Performance -Based 

Assessment  �4%�%2N#6�ค/4#24#4%�Q��4%��6�3�6�/��;ON%7$� N�็��4%�%2N#6��;ON%7$��O/$�4%
�6��4#�%2N#6� �4%Q�O�3�12ค/4#%; ON� 42�/��; ON% 7$�O�N'2ค�Q��4%�5�4� ��6�3�6�4�Q�
2�4��4%�์�N4� N O���7P�2Q�O�O/2/�/3�(2) Authentic Assessment �4%�%2N#6��;ON%7$��4#
2"4 �%6� N�O��%2N#6�ค/4#24#4%� Q��4%��6�3�62%O4�2%%ค์�'�4��/��; ON% 7$� P�$�5Q�
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2�4��4%�์�7/6��%6��/�หO/�N%7$� (3) Portfolio Assessment �4%�%2N#6��O/$O!้#222#�4� 
�%2N#6��4��4��7P�; ON%7$��5Q�%4$/6�4ห�8P� N �'/�N�/# P�$QหO�; ON%7$����/� ค3�N'9/�/3��7P
2/�ค'O/��3�/3��:�%22�ค์�4%N%7$��4%2/� �7P/4�R/O#4��7P2:�#4�3��5O'2QหO�; ON%7$�N�7$�2%:�
�%2�/�N 9P/N'N4�8�26P��7PR�ON%7$�%;O/6�7�4%N%7$� O'2�%2�/��4%N%7$�%;O�7PN�6��8Q�Q��3/�;ON%7$��O/$ (4) 

Direct Assessment �4%�%2N#6��4�ห'3��4��7PN�N��3� N�N� ค%;�%2N#6�ค/4#24#4%��/��3�N%7$� 
Q��4%Q�O"414�N4��%2N�0 2���4 ;�P�O�/��4��4%23�N�� O'2���3��8� ห%9/ �3��8 �N27$� / 
/6�7P/N/4R/O          Ryan (2007, pp. 1-2) [4] �'N4//N4 �4%�%2N#6��4#2"4 �%6�N�็��%2�/��4%
%/�%/#�O/#;' O'2ห'3��4� �7PO2��QหO�%4��8��4%N%7$�%;OO'2�4% 3��4�/��;ON%7$��4#2"4 ค/4#
N�็��%6� 24#4%��/�QหO�;O2/�R�ON�O4Q��8�%2�3�ค/4#24#4%�Q��4%�%2$:��์Q�Oค/4#%;O�/��;ON%7$�/N4
�7N 7$�Q�2%:� �4%�%2N#6��4#2"4 �%6�N�็ ��4%�%2N#6��7P24#4%�คO�ห403�$"4 �7PO�O�%6��/�
�;ON%7$�N�็��%2�/��4%N�O�%/�%/#�O/#;' O'2ห'3��4��7PO2��QหO�%4��8��4%N%7$�%;OO'2�4% 3��4
�/��;ON%7$��4#2"4 ค/4#N�็��%6� 24#4%��%2N#6�R�O/$N4��;��O/�/N4�;ON%7$�R�ON%7$�%;O/2R%�O4� N�O�
QหO�;ON%7$��5�3�12ค/4#%;O�7PN�7P$/�O/�Q�O2"4 �4%�์�7PN�็��%6�Q��7/6� 25�3��4�ค�2�%%#�4%�4%
�%2�#08�14OหN��4�6 (2557, ห�O4 183) [5] �'N4/R/O/N4 (1) �4%�%2N#6��4#2"4 �%6� R#NN�O��4%
�%2N#6��3�12 9Q��4� (Skill Assessment) O�NN�O��4%�%2N#6��3�12�4%ค6��7P�3��O/� (Complex 

Thinking Skill) Q��4%�5�4� ค/4#%N/##9/Q��4%O�O�ั�ห4O'2�4%�%2N#6���N/��3Q�"4$Q�O'2
"4$�/�หO/�N%7$� (2) �4%�%2N#6��4#2"4 �%6� N�็��4%/3�O'2�%2N#6�ค/4#�O4/ห�O4�/��;ON%7$�           

(3) �4%�%2N#6��4#2"4 �%6� N�็��4%22�O/�QหONหO��4%23�N��2"4 �4��ั��:�3� (Current Work) 
�/��;ON%7$�O'226P��7P�;ON%7$�R�O��6�3�6�%6� (4) �4%�%2N#6��4#2"4 �%6� N�็��4%�;��6��;ON%7$��3��4�
�7PN�็��%6� P�$ 6�4%�4�4��4�ห'4$ N �6Q� (5) �;O�%2N#6�ค/%#7ห'4$ N ค� P�$#7�4%�%2�:#
%2ห/N4��':N#�;O�%2N#6� N 9P/O'�N�'7P$��O/#;'N�7P$/�3��3/�;ON%7$�  (6) �4%�%2N#6��O/��5N�6��4%R�
 %O/#�3��4%N%7$��4%2/�/$N4��N/N�9 P/� (7) �5�4%�%2N#6���N/�#4Q�ON�็�2N/�ห�8P��/��4%
�%2N#6��4#2"4 �7PO�O�%6� (8) �4%�%2N#6��4#2"4 �%6� ค/%#7�4%�%2N#6��3Q� 2 '3�1�2 ค9/ �4%
�%2N#6��7PN�O��4%��6�3�6�%6� O'2�4%�%2N#6��4�O!้#222#�4� 
 

4. �/&N�!�/��@1/B�?0  
4.1 �/&N�! O@%N%EQ/ห@ 

N�9Q/ห4�7PQ�OQ��4%/6�3$Q�ค%3Q��7Q ค9/ /6�4�4�/3�'2N/7$� N%9P/� N//%์N�7$%์R0N��Q�%2��N#�%6�2์ 
�/��3�08�14%2�3��%2�40�7$�3�%/6�4�7 �3Q��?�7P 1 /6�$4'3$N�ค�6ค/:�'%4��4�7 �%2�/��O/$ �4%
/N4�คN4P�$Q�OP�%O�%#�N/$2/� O'2�4%/N4�คN4�4��4%/3��6Q��4��%6�P�$Q�O N//%์N�7$%์R0N��Q�
%2��N#�%6�2์  
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/4%24%/6�3$O'2 3��4/4�7/08�14 
2�4�3��4%/4�7/08�14"4ค�2/3�//�N�7$�Nห�9/ 4 

4.2 �/&N�! O@%!?/O'1  
�3/O�%�O� �:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N��Q�%2��N#�%6�2์ 
�3/O�%�4# �'23#&��6N�4��4%N%7$��/��3�08�14ห'3��4%Q�O29P/�4%N%7$�%;O�4%/3��6Q��4��%6�

�O/$N//%์N�7$%์R0N��Q�%2��N#�%6�2์ 
4.3. �/&N�! O@%2"@%#CPOล>N/ล@ 

/6�$4'3$N�ค�6ค/:�'%4��4�7 "4คN%7$��7P 1 �?�4%08�14 2566  
 

5. /B$C AN%B%�@1/B�?0     
5.1 '1>�@�1Oล>!?//0N@�  
'1>�@�1 R�OO�N�3�08�14%2�3��3Q��%2�40�7$�3�%/6�4�7 �3Q�2;� (�/2.) �3Q��?�7P 1  24�4/6�4

N�ค�6ค�4%�'6� /6�$4'3$N�ค�6ค/:�'%4��4�7 Q�"4คN%7$��7P 1 �?�4%08�14 2566 �5�/� 6 หO/�  
%/#�3�08�14�3Q�26Q�128 ค� 

�ลFN/!?//0N@� R�OO�N �3�08�14%2�3��3Q��%2�40�7$�3�%/6�4�7 �3 Q�2;� (�/2.) �3 Q��?�7P 1 
24�4/6�4N�ค�6ค�4%�'6� /6�$4'3$N�ค�6ค/:�'%4��4�7 �7P'��2N�7$�N%7$�Q�%4$/6�4�4�/3�'2N/7$� 
Q�"4คN%7$��7P 1            �?�4%08�14 2566 �5�/� 1 หO/�N%7$� �3�08�14�5�/� 22 ค� �8P�N�็�
�4%2:N#�':N#�3//$N4�O���':N# (Cluster Random Sampling) 

5.2 Nค1EP/�/E/#CPQ�OQ%�@1/B�?0Oล>�@1!1/�2/&คF�.@*�/�Nค1EP/�/E/ 

5.2.1 �:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N��Q�%2��N#�%6�2์  
�%/�2/�ค:�"4 �O/$�4%/6Nค%42ห์ค/4#2/�ค'O/� Index of Consistency (IOC)   

%2ห/N4� 0.67-1.00   
5.2.2 O���%2N#6��:��@��3�12�O4�N�9Q/ห4 QหO�;ON�7P$/�4��5�/� 3 �N4� �5�4%

�%/�2/�ค:�"4 �O/$�4%/6Nค%42ห์ค/4#2/�ค'O/� Index of Consistency (IOC)   

%2ห/N4� 0.67-1.00   
5.2.3 O���%2N#6��:��@��O4�N�ค�6ค QหO�; ON�7 P$/�4��5�/� 3 �N4� �5�4%

�%/�2/�ค:�"4 �O/$�4%/6Nค%42ห์ค/4#2/�ค'O/�%2ห/N4� Index of Consistency (IOC)    

0.67-1.00   
5.2.4 O����2/��N/��@��3�12 O'2O����2/�/3��'23#&��6N�4��4%�@��3�12

�/��:�29 P/�4%N%7$�%; O�4%/3��6 Q��4��%6��O/$N//%์N�7$%์R0N��Q�%2��N#�%6�2์  P�$Q�O
Nค%9P/�#9/ 4 �%2�4%�%2�/��O/$ ห4ค/4#N�7P$��%��/��O/2/� ห4ค/4#$4��N4$�/�
�O/2/� ห4/5�4��5O�� O'2ห4คN4ค/4#N�9P/#3P�  
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/4%24%/6�3$O'2 3��4/4�7/08�14 
2�4�3��4%/4�7/08�14"4ค�2/3�//�N�7$�Nห�9/ 4 

5.2.5 O���%2N#6��3�12�/��3�08�14�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N��Q�
%2��N#�%6�2์ �%/�2/�ค:�"4 �O/$�4%/6Nค%42ห์ค/4#2/�ค'O/� Index of Consistency 
(IOC) %2ห/N4�0.67-1.00   

5.3 �@1/BNค1@>ห์�O//Gล 

5.3.1 N�%7$�N�7$��'23#&��6N�4��4%�@��N/�O'2ห'3��@��3�12/6Nค%42ห์�O/#;' �O/$ Paired t -test 

5.3.2 ห4�%226��6"4 �/��:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N��Q�%2��
N#�6�2์ P�$Q�OคN4N�'7P$ x  คN4N�7P$�N��#4�%�4� (SD) 

5.3.8 �%2N#6��'�4% 3��4O'2ห4�%226��6"4 �/�Nค%9P/�#9/ e1/e2 
 

6. (ล�@1/B�?0 

 �4��4%2%O4�29P/�4%N%7$�%;O25ห%3��4%�@�/3�'2N/7$��O/$�4%Q�ON//%์N�7$%์R0N��Q�%2��
N#�%6� O'2�5R���'/�Q�O�3��3�08�14%2�3��3Q��%2�40�7$�3�%/6�4�7 �3Q�2;� (�/2.) �3Q��?�7P 1 
24�4/6�4N�ค�6ค�4%�'6� /6�$4'3$N�ค�6ค/:�'%4��4�7 �7P'��2N�7$�N%7$�Q�%4$/6�4�4�/3�'2N/7$� 
Q�"4คN%7$��7P 1  �?�4%08�14 2566  R�O�'�4%/6�3$ �3��7Q 
 

!@1@�#CP 1 �'�4%ห4ค:�"4 �/��:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N��Q�%2��
N#�%6�2์ 25ห%3�08�14%2�3��%2�40�7$�3�%/6�4�7 �3Q�2;� (�/2.) O���/6�4�N4��'P%��4�  

1@0�@1'1>N/B% คN@N�ลCP0  

(�̅) 

คN@N&CP0�N&%
/@!1ฐ@% 

(SD) 

O'ล(ล 

�O4�2"4 �ั�ห4Q��4%�3��4%N%7$��4%2/� 4.77 0.696 #4��7P2:� 

�O4��4%�3��4%N%7$�%;O 4.77 0.756 #4��7P2:� 

� O 4��4% 3��42 9 P /O'2N�คP�P'� 7 N 9P /
�4%08�14 

4.75 0.746 #4��7P2:� 

�O4��4%/3��%2N#6��' 4.76 0.737 #4��7P2:� 

%/#�3Q�ห#� 4.76 0.733 #4��7P2:� 

 �4��4%4��7P 1 �4��4%�%2N#6�ค:�"4 �/��:�29P/�4%N%7$�%;OP�$�;ON�7P$/�4� �5�/� 3 �N4� 
P�$ห4ค:�"4 �O4�2"4 �ั�ห4Q��4%�3��4%N%7$��4%2/� �O4��4%�3��4%N%7$�%;O �O4��4% 3��4
29P/O'2N�คP�P'$7N 9P/�4%08�14 O'2�O4��4%/3��%2N#6��' #7ค:�"4 /$;NQ�%2�3�#4��7P2:� 

 N#9P/�5�O/#;'�4��3Q� 4 �O4� #4�5�4%/6Nค%42ห์2�6� 9Q��4�O'2�5�'R�N�7$��3�N���์O�'
ค/4#ห#4$ 2%:�R�O/N4 �:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N��Q�%2��N#�%6�2์ 
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/4%24%/6�3$O'2 3��4/4�7/08�14 
2�4�3��4%/4�7/08�14"4ค�2/3�//�N�7$�Nห�9/ 4 

25ห%3�08�14%2�3��%2�40�7$�3�%/6�4�7 �3Q�2;� (�/2.) O���/6�4�N4��'P%��4�  #7ค:�"4 /$;NQ�
%2�3� #4��7P2:� #7คN4N�'7P$N�N4�3� 4.76 O'22N/�N�7P$�N��#4�%�4�N�N4�3� 0.733  
 

!@1@�#C 2 (ล�@1ห@'1>2B#$B.@*�/��F 2EP/�@1N1C0%1GO�@1/? �BQ%�@%�1B� O/0N//1์N%C01์R0N��Q%
1>&&N/!1B�2์ 2Aห1?&0D�1@1> ?&'1>�@0%C0&?!1/B�@�C*�? Q%2G� ('/2.) O(%�/B�@�N@��ล
P1��@% /B#0@ล?0N#ค%Bค/F&ล1@�$@%C 
 �4%ห4�%226��6"4 �:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N��Q�%2��
N#�%6�2์ 25ห%3�08�14%2�3��%2�40�7$�3�%/6�4�7 �3Q�2;� (�/2.) O���/6�4�N4��'P%��4� 
/6�$4'3$N�ค�6ค/:�'%4��4�7 �4#N���์ 80/80 P�$Q�O�':N#�3//$N4��5�/� 22 ค�  

�A%/% 

%?�0D�1@ 
(N) 

�1>&/%�@1 �@1# 2/&หล?�N1C0% ((ลล?*$์) 

ค>O%%
N!O/ 

(A) 

ค>O%%
1// 

X 

'1>2B#$B.@* 

E1 

ค>O%%
N!O/ 

(B) 

ค>O%%
1// 

F 

'1>2B#$B.@* 

E2 

22 70 1385 89.94 80 1657 94.15 

 �4��4%4��7P 2  �/N4�'ค2O���7PR�O�4��4%�5O���@�ห3�%2ห/N4�N%7$� E1 #7คN4N�'7P$
N�N4�3� 89.94 O'2�'ค2O���7PR�O�4�O����2/�ห'3�N%7$� E2 #7คN4N�'7P$N�N4�3� 94.15 �8P�2;��/N4
N���์�7P�5ห��R/Oค9/ 80/80 2%:�R�O/N4�%226��6"4 �/��:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์
N�7$%์R0N��Q�%2��N#�%6�2์ 25ห%3�08�14%2�3��%2�40�7$�3�%/6�4�7 �3Q�2;� (�/2.) O���/6�4�N4�
�'P%��4� /6�$4'3$N�ค�6ค/:�'%4��4�7 �7P2%O4��8Q�#7�%226��6"4  24#4%��5R�Q�OQ��4%N%7$��4%
2/�R�O 
 

!@1@�#CP 3 �'23#&��6N�/��;ON%7$��N/�O'2ห'3��4%�3��4%N%7$�%;OP�$Q�O�:�29P/�4%N%7$�%;O�4%/3�
�6Q��4��%6��O/$N//%์N�7$%์R0N��Q�%2��N#�%6�2์  

�@1
# 2/& 

�A%/%
%?�0D�1@ 

ค>O%%
N!O/ 

คN@N�ลCP0 

คN@
N&CP0�N&%
/@!1ฐ@% 

t p 

�N/�N%7$� 22 10 7.82 1.26 3.86 0.00 

ห'3�N%7$� 22 10 9.27 0.86 

�4��4%4��7P 3 �'�4%N�%7$�N�7$��'23#&��6N�4��4%�@��3�12�/��3�08�14�N/�O'2ห'3�
�4%�3��4%�@��3�12P�$Q�O�:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N��Q�%2��N#�%6�2์ 
 �/N4 t �7Pค5�/�R�ON�N4�3� 3.86 �7P%2�3��3$25ค3� .05 �8�2%:�R�O/N4�'23#&��6N�/��:��@��3�12�/�
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/4%24%/6�3$O'2 3��4/4�7/08�14 
2�4�3��4%/4�7/08�14"4ค�2/3�//�N�7$�Nห�9/ 4 

�;ON%7$�ห'3�4%�3��4%N%7$�%;O�4��:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N��Q�%2��
N#�%6�2์N�็�R��4#2##�6�4��7P�3Q�R/O 

 

!@1@�#CP 4 �'ค2O��Q��4%��6�3�6�4�/3��6Q��4��%6�P�$�:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$
N//%์N�7$%์R0N��Q�%2��N#�%6�2์ 

ค>O%%N�ลCP0(ล�@%�@��@1/? �BQ%�@%�1B�O!Nล>�F /?  ค>O%
%N�ลCP0
1// 

1O/0
ล> 

O'
ล
(ล 

1 2 3 4 5 6 7 8 9 10 

8.2
5 

7.6
5 

7.7
5 

8.4
5 

8.2
3 

7.8
6 

7.5
6 

8.2
3 

8.6
4 

9.0
2 

8.164 
81.6

4 

#4�
�7P2:� 

 �4��4%4��7P 4 �'�4%�%2N#6��3�12Q��4%��6�3�6�4�/3��6Q��4��%6�P�$�:�29P/�4%N%7$�%;O
�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N��Q�%2��N#�%6�2์  �/N4 �3�08�14�5ค2O��/$;NQ�N���์Q�
%2�3� #4��7P2:� #7คN4N�'7P$N�N4�3� 8.164 ค2O�� ค6�N�็�%O/$'2 81.64  
 

7. 21F'(ลOล>/.B'1@0(ล�@1/B�?0 

7.1 21F'(ล�@1/B�?0 

1. ค:�"4 �/��:�29P/�4%N%7$�%;O   29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N��Q�
%2��N#�%6�2์ 25ห%3��3�08�14%2�3��%2�40�7$�3�%/6�4�7 �3Q�2;� (�/2.) O���/6�4�N4��'P%��4� 
#7"4 %/#�/�ค:�"4 �/�29P/�4%N%7$�%;O/$;NQ�%2�3� #4��7P2:� ( � ̅ 4.76 ,SD= 0.733) �4��4%
�%2N#6�Q� 4 �O4� R�OO�N �O4�2"4 �ั�ห4Q��4%�3��4%N%7$��4%2/� #7�'�4%�%2N#6�/$;NQ�%2�3� 
#4��7P2:� (� ̅ 4.77,SD=0.696) �O4��4%�3��4%N%7$�%;O #7�'�4%�%2N#6�/$;NQ�%2�3� #4��7P2:� (� ̅ 
4.77,SD=0.756) �O4��4% 3��429P/O'2N�คP�P'$7N 9P/�4%08�14 #7�'�4%�%2N#6�/$;NQ�%2�3� #4�
�7P2:� (� ̅ 4.75,SD=0.746 )O'2�O4��4%/3��%2N#6��' #7�'�4%�%2N#6�/$;NQ�%2�3� #4��7P2:� (� ̅ 
4.76,SD=0.737)  

2. �%226��6"4 �/��:�29P/�4%N%7$�%;O: �:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0
N��Q�%2��N#�%6�2์ #7�%226��6"4 N�6��/N4N���์�7P�5ห��R/O�7P 80/80 P�$คN4ค2O��%2ห/N4�N%7$� 
(E1) #7คN4N�'7P$N�N4�3� 89.94 O'2ค2O��ห'3�N%7$� (E2) #7คN4N�'7P$N�N4�3� 94.15 �8P�O2���8�
�%226��6"4 �7P2;��/�29P/�4%N%7$�%;O�7Q 

3. �'23#&��6N�4��4%N%7$��/��3�08�14 �7PQ�O29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์
R0N��Q�%2��N#�%6�2์  �/N4 �'�4%��2/��N/�N%7$�#7คN4N�'7P$ 7.82 O'2ห'3��4%N%7$��4%2/�
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/4%24%/6�3$O'2 3��4/4�7/08�14 
2�4�3��4%/4�7/08�14"4ค�2/3�//�N�7$�Nห�9/ 4 

�O/$�:�29P/�4%N%7$�%;O คN4N�'7P$N 6P#�8Q�N�็� 9.27 �8P�O2��QหONหO�/N4�'23#&��6N�/��3�08�14N 6P#�8Q�
/$N4�#7�3$25ค3� P�$คN4�7�7Pค5�/�R�ON�N4�3� 3.86 �7P%2�3��3$25ค3� .05  

4. �'�4%�%2N#6��3�12Q��4%��6�3�6�4��%6�: �3�08�14�7PQ�O�:�29P/�4%N%7$�%;O#7ค2O��N�'7P$
Q��4%��6�3�6�4�/3��6Q��4��%6�/$;N�7P 8.164 ค6�N�็�%O/$'2 81.64 �8P�/$;NQ�N���์#4��7P2:� 

 

7.2 /.B'1@0(ล�@1/B�?0 

1. ค:�"4 �/�29P/�4%N%7$�%;O �'�4%/6�3$�7QQหONหO�/N4�:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$
N//%์N�7$%์R0N��Q�%2��N#�%6�2์#7ค:�"4 Q�%2�3��7#4� Q��:��O4� �4%//�O��O'2 3��429P/�7P#7
�4%�%/�2/�O'2�%2N#6�P�$�;ON�7P$/�4��5QหO29P/#7ค/4#Nห#422#Q��4%�5R�Q�OQ��%2�/��4%
N%7$��4%2/� O2��QหONหO�/N4 N#9P/�5N�6��4%2%O4�29P/�4%N%7$�25N%O�O'O/ N#9P/�5R�QหO�;O�%�ค:�/:�6
�%/�2/��224#4%��5R�Q�OQ��%2�/��4%N%7$��4%2/�R�O/$N4�#7�%226��6"4  �8P�2/�ค'O/��3�
�4�/6�3$�/� Chaimongkhol et al.(2020, pp. 80-89) [6]  �'�4%�%2N#6�ค:�"4 �/�29P/�4%
2/��O/$N�คP�P'$7ค/4#N�็��%6�N2%6# 2 #6�6 N%9P/� �4%�3Q�0;�$์�8Q��4�Q��4��3��O/$Nค%9P/��3�%�'
/3�P�#3�6 �'�4%�%2N#6�Q�"4 %/##7ค:�"4 /$;NQ�%2�3��7#4� N#9P/ 6�4%�4//�N�็�%4$�O4�ค9/ 
�O4�N�9Q/ห4�3��4%�5N�6�N%9P/� �'�4%�%2N#6�ค:�"4 /$;NQ�%2�3��7#4� �O4��4%Q�O�%2P$��์�4�29P/
O'2ค/4#22�/��4%N�O4�8� �'�4%�%2N#6�ค:�"4 /$;NQ�%2�3��7#4� O'2�O4�//�O��29P/�4%2/� 
�'�4%�%2N#6�ค:�"4 /$;NQ�%2�3��7/4�N�9P/�#4�4��;O/6�3$08�14'5�3��3Q��/�N�9Q/ห4��N%7$� 
/6�7�4%//�O��29P/�4%2/�Q�%;�O���N4� N �O/�7O'2�O/N27$�/�29P/O�N'2��6�ค/4#Nห#422#O'2
O�'�Qห#NQ��4%N%7$��4%2/� /:��%�์�7P�2�5#4Q�O24ห%3��'6�29P/�4%2/�#7ค/4#�3�2#3$2N��'QหO
%;�O���4%N%7$�O�'�Qห#N �9P��4�9P�Q� N 6P#ค/4#2�Q�O�N�;ON%7$� 

2. �%226��6"4 �/��:�29P/�4%N%7$�%;O  �:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0
N��Q�%2��N#�%6�2์ #7�%226��6"4 N�6��/N4N���์�7P�5ห��R/O�7P 80/80 P�$คN4ค2O��%2ห/N4�N%7$� 
(E1) #7คN4N�'7P$N�N4�3� 89.94 O'2ค2O��ห'3�N%7$� (E2) #7คN4N�'7P$N�N4�3� 94.15 �4��'�4%ห4
�%226��6"4 �/��:�29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N��Q�%2��N#�%6�2์   �7P�;O/6�3$
2%O4��8Q�#7�%226��6"4 2;��/N4N���์ �4%�7P�:�29P/�4%N%7$�%;O#7�%226��6"4 �3Q��3Q��7QN�9P/��4�R�O
�5N�6��4%2%O4��4#�3Q��/��4%2%O4�29P/ P�$08�14ห'3�2;�%�4%2/� /6Nค%42ห์O'208�14�4%2%O4�
�4#'5�3� �3Q�#7�4%QหO�;ON�7P$/�4� 6�4%�4QหOค5O�2�5�%3��%:��N/��5R���'/�Q�ON 9P/ห4ค:�"4 
�/�29P/�4%2/� �N/��5R�Q�O��'/��3��':N#�3//$N4��%6� �8P�2/�ค'O/��3��4�/6�3$�/� Singdee, & 

Satpretpry (2015) [7] �7PR�O/6�3$O'2 3��429P/O/  '6Nค�3P���O�O�N'O�%2����6�3�6�4%O/��%/$ 
%4$/6�4�4%�4�/4�7 O'2N�คP�P'$7 �3 Q�#3�$#08�14�?�7 P 1 R�O�%226��6"4 �/�O/  '6Nค�3P�
(E1/E2) N�N4�3� 86.00/84.92 O2���8��3�N%7$�#7�4%N�'7P$�O�'� &�6�%%#�O4�ค/4#%;O�4��4%�5
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/4%24%/6�3$O'2 3��4/4�7/08�14 
2�4�3��4%/4�7/08�14"4ค�2/3�//�N�7$�Nห�9/ 4 

�6��%%# #7�%2�/��4%N%7$�%;O�7P�7 O'2#7�%226��6"4 �/��''3 �์�7PN�6��8Q��7  O'22/�ค'O/��3�
�4�/6�3$�/���"3�% 0%7%3��2 �N4��4 �3/ค'O4$ O'2ค�2 (2024) [8] N%9P/� �4% 3��4�:��@��3�12
�4�/3�'2N/7$� N% 9 P/� R#Pค%#6N�/%์/ 3��/� 25ห%3��3�08�14 ค�2ค%:042�%์/:�24ห�%%#
#ห4/6�$4'3$N�คP�P'$7 %2�/#N�'O4 %2�ค%Nห�9/  �/N4 �'�4%ห4�%226��6"4 �/��:��@��3�12
�4�/3�'2N/7$� N%9P/� R#Pค%#6N�/%์/3��/�  �/N4 �%226��6"4 �/� (E1) #7คN4N�N4�3� 87.01 O'2
�%226��6"4 �/� (E2) #7คN4N�N4�3� 88.16 #7คN42;��/N4N���์�7P�4ห��R/O ค9/ 80/80 �4��'�4%ห4
�%226��6"4 �/��:��@��3�12�4�/3�'2N/7$� N%9 P/� R#Pค%#6N�/%์/3��/� �7 P�; O/ 6�3$2%O4��8 Q�#7
�%226��6"4 2;��/N4N���์ �4%�7P�:��@��3�12#7�%226��6"4 �3Q��3Q��7Q/4�N�9P/��4��:��@��3�12�7P
2%O4��8Q� R�O�4N�6��4%2%O4��4#�3Q��/��4%2%O4��:��@��3�12 P�$R�O08�14ห'3�2;�% /6Nค%42ห์O'2
08�14/6�7�4%2%O4��4#�3Q��/� �3Q�$3��4�:��@��3�12�7P2%O4��8Q�R�QหO�;ON�7P$/�4� 6�4%�4QหOค4O�2�
�%3��%:�O'2O�OR��N/��5R���'/�Q�ON 9P/ห4ค:�"4  �3Q��7QN 9P/QหO�:��@��3�12�7P�;O/6�3$2%O4��8Q�#7
ค:�"4 �N/��7P�2�4R���'/�Q�O�%6��3��':N#�3//$N4� 

3. �'23#&��6 N�4��4%N%7$��/��3�08�14  �/N4�3�08�14�5�4%��2/��N/�N%7$�#7
�'23#&��6N�4��4%N%7$�N�N4�3� (� ̅ =7.82 ,SD= 1.26) O'2ห'3�N%7$�#7�'23#&��6N�4��4%N%7$�(�̅ 
=9.27 ,SD= 0.86) �8P�O2��QหONหO�/N4�'23#&��6N�/��3�08�14N 6P#�8Q�/$N4�#7�3$25ค3� P�$คN4�7�7P
ค5�/�R�ON�N4�3� 3.86 �7P%2�3��3$25ค3� .05 O2��QหONหO�/N4 �4%�529P/�4%N%7$��4%2/��7P#7ค/4#
Nห#422#�3�O�/�4��4%�%2�/�/4�7 Q�24�4/6�4�7P�3�08�14N%7$� 2N��'�5QหO�3�08�14#72�Q� 
O'2#7ค/4#�%2�9/%9/%O�Q��4%��6�3�6�4�Q�"4ค��6�3�6#4��8Q� �8P�2/�ค'O/��3��4�/6�3$�/�  �6"4 
�6#2;�N�6�, O'2 2:/%7$์ N �%O�N�. (2559) [9]   Q�N%9P/� �'�4%Q�O29 P/�4%2/�/6N'O��%/�6�2์�N/
�'23#&��6N�4��4%N%7$� �/��3�08�14 $4�4'#ห4/6�$4'3$%3�26�  �/N4 �'23#&��6N�4��4%N%7$�
�/��3�08�14"4$ห'3��4��4%Q�O29P/�4%2/�/6N'O��%/�6�2์2;��/N4�N/�N%7$�/$N4�#7�3$25ค3��4�2�6�6   
(p< .001) /�6�4$R�O/N4�4%#7Nค%9P/�#9/�N/$2N�N2%6#Q��4%N%7$�%;O N�N� 29P//6N'O��%/�6�2์ O/  '6Nค�3P�
ค/4#%;O�N4� N �7P�%2�/��O/$%;�"4  2723�N�9Q/ห4�7P23Q��%2�3� N�O4Q��N4$ �4%N�O4�8�ค/4#%;OR�O�N4$ �2
�5QหO�4%N%7$�%;ON�็�R�/$N4�%/�N%O/24#4%����/�R�ON#9P/�O/��4% 2N��'QหO#7ค/4#N�O4Q�N 6P#�8Q�  
O'22/�ค'O/��3��4�/6�3$�/� Weeraphan and Balthaisong (2015, pp. 40-48) [10]   N%9 P/�
ค/4#%;ON�7P$/�3��4%�%2�5ค/4#�6�N�7P$/�3�ค/# 6/N�/%์24ห%3�N$4/�� �'�4%/6�3$ �/N4 �'23#&��6N
�4��4%N%7$��/��;ON%7$�ห'3�N%7$��O/$O/�6N#�3�N%9P/� ค/4#%;ON�7P$/�3��4%�%2�5ค/4#�6�N�7P$/�3�
ค/# 6/N�/%์2;��/N4�N/�N%7$�/$N4�#7�3$25ค3��4�2�6�6�7P%2�3� .05  

4. �4%�%2N#6��3�12�4%��6�3�6�4��%6� �3�08�14�7PQ�O�:�29P/�4%N%7$�%;O#7ค2O��N�'7P$Q��4%
��6�3�6�4�/3��6Q��4��%6� /$;NQ�%2�3�#4��7P2:� ค2O��ค6�N�็�%O/$'2 81.64 $9�$3��8�ค/4#25N%O�
�/�29P/�4%N%7$�%;OQ��4%�N/$�3�08�14�@��3�12�4%/3�'2N/7$��O/$N//%์N�7$%์R0N��R�O/$N4��;��O/�
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/4%24%/6�3$O'2 3��4/4�7/08�14 
2�4�3��4%/4�7/08�14"4ค�2/3�//�N�7$�Nห�9/ 4 

O'2#7�%226��6"4  2/�ค'O/��3��4�/6�3$�/�N/�%6��%์ 27 P#ห404'O'22:�%4%��4 $:��2�3��์  
(2546:30) [11]   R�O�'N4//N4�4%�%2N#6��4#2"4 �%6� N�็��4%N�>�P/�42QหO�; ON%7$�R�O�5�4�
%N/#�3� �5QหO�;ON%7$�R�O 3��4�3�12O'2�%2�/��4%�N4�N Q��4%�5�4��/��;ON%7$� �4%QหO�O/#;'
$O/��'3$�4�ค5�#ห%9/�O/N2�/O�2�/�ค%;O'2N 9P/�N N�็��4%N 6P#O%��;�Q��;ON%7$�2�Q�O'2QหO
ค/4#25ค3��/��4%�5�4�%N/#�3� 

O'22/�ค'O/��3��4�/6�3$�/� /:�:# % �4#%#4� (2540 ;2) [12]   �7P/N4�4%�%2N#6��4#
2"4 �%6�N�็��4%/3�O'2�%2N#6��'�%2�/��4%�5�4��/�2#/�O'2�6�Q��/��; ON%7$�/$N4�
�%�R��%�#4 �4#26P��7PN�4�5P�$ $4$4#�/�ค5�4#/N4N�4�5/$N4�5%O'2�5R#/$N4��3Q� 

 

8. �O/N2%/O%>�@1/B�?0           
8.1 �O/N2�/O�225ห%3��4%�5�'�4%/6�3$R�Q�O 
1. �4%�%2$:��์Q�O29P/�4%N%7$�%;OQ�2�4�08�14/9P�: 29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์

N�7$%์R0N���7P 3��4�8Q�24#4%��5R��%3�Q�OQ�/6�$4'3$N�ค�6คห%9/2�4�08�14/9P� N �7P#7�4%2/�
/6�4/3�'2N/7$�Q�24�4/6�4�7PN�7P$/�O/� N 9P/�N/$ 3��4�3�12�4%/3��/��3�08�14QหO#7ค/4#�;��O/�
O'2O#N�$5#4��8Q� 

2. �4%�3��5ห'3�2;�%�4%N%7$�%;ON�6���6�3�6: ค/%�5�'�4%/6�3$�7QR�Q�OQ��4%�%3��%:�ห%9/
 3��4ห'3�2;�%�7PN�O��4%N%7$�%;ON�6���6�3�6Q�/6�4�7PN�7P$/�O/��3��4%/3�'2N/7$� P�$/4��3��5�:�29P/
�4%N%7$�%;ON�็�2N/�ห�8P��/��4%�@�/�%# ห%9/�4%N%7$��4%2/� N 9P/N2%6#2%O4��3�12�7P �5N�็�Q�
"4ค��6�3�6QหO�3�08�14 

3. �4%�@�/�%#ค%;�; O2/�: �'�4%/6�3$�7 Q24#4%��5R�Q�OQ��4%�3��@�/�%#ค%;�; O2/��7P
N�7P$/�O/��3��4%/3�'2N/7$� N 9P/QหOค%;#7ค/4#%;OO'2�3�12Q��4%Q�O29P/�4%N%7$�%;O�7P 3��4�8Q�/$N4�#7
�%226��6"4  �8P��2�N/$Q��4%�N4$�/�ค/4#%;OO'2�4%2/�QหO�3�08�14R�O%3��%22��4%�์�4%
N%7$�%;O�7P�7�7P2:� 

8.2 �O/N2�/O�225ห%3��4%/6�3$ค%3Q��N/R� 

1. �4%08�14N�%7$�N�7$��4%Q�O29P/�4%N%7$�%;OO���6�6�3'�3��4%N%7$�%;OO���3Q�N�6#: ค/%�5
�4%/6�3$N�%7$�N�7$��%226��6"4 �/��4%Q�O29P/�4%N%7$�%;O�6�6�3' N�N� /6�7P/24�6� ห%9/P�%O�%#
ค/# 6/N�/%์ �3��4%N%7$��4%2/�O���3Q�N�6#Q�หO/�N%7$� N 9P//6Nค%42ห์/N4/6�7�4%N%7$�%;OO��Q��N/$
N 6P#�'23#&��6N�4��4%N%7$�O'2�3�12��6�3�6�/��3�08�14R�O#4��/N4�3� 

2. �4%08�14�'%2$2$4/�/��4%Q�O29P/�4%N%7$�%;O: ค/%#7�4%/6�3$N 6P#N�6#N�7P$/�3��'�%2��
%2$2$4/�/��4%Q�O29P/�4%N%7$�%;O�4%/3��6Q��4��%6��O/$N//%์N�7$%์R0N�� /N4�3�08�1424#4%�ค�
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/4%24%/6�3$O'2 3��4/4�7/08�14 
2�4�3��4%/4�7/08�14"4ค�2/3�//�N�7$�Nห�9/ 4 

�3�12O'2ค/4#%;O�7PR�O%3��4�29P/R�O#4��O/$N 7$�Q�Q�%2$2N/'4ห'3��4����4%N%7$�%;OR�O'O/ �8P��2
�N/$QหON�O4Q��8�ค/4#$3P�$9��/��4%N%7$�%;OO'2�4% 3��4�3�12 

 

9. &11�@%F�1//N/�2@1/O@�/B� 
[1]  /6�4%�์  4�6�. (2555). �60�4��4%08�14R�$�O/��O4/R�2;NN�้4ห#4$. �%:�N� 1: �%613�25�3�
N/# 3��์ 
�5�3�. 
[2] �6%4�% 25N%O�. (2551). �4%�3��4%N%7$�%;O/6�4ค�6�042�%์O��O�N��':N#�'23#&��6N (STAD) �/�
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