
ปีท่ี 3 ฉบับท่ี 1 เดือนมกราคม - มิถุนายน 2567 Vol. 3 No.1 January - June 2024 



 

32 
 

/6%26%/8�5$O'4 5��616�9/0:�16 
2�6�5��6%16�9/0:�16"6ค�4/5�11�N�9$�N/�;1 4 

�@#�?�%@ค/!�B/N!/#์�N/"2/% N#EP/� R!Pค#!BN!/#์/? %/� 2Aห#?&%?�N#C"%#> ?&
'#>�@0%C"&?!#/B�@�C� �?Q%'ี#CP 1/1 2@�@�@%Nค#EP/�!E/�% O(%�/B�@�N@��%P#��@% 

Development Computer-Assisted Instruction (CAI) by using an Outside 

Micrometer of 1/1 Vocational Certificate of Machine Shop 
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&#ค? "N/  
�6�/8�5$�9Q#9/5��<�%42�ค์ 1) N ;P1 5��6ค1# 8/N�1%์�N/$21� N%;P1�R#Pค%#8N�1%์/5��1� 27/%5�

�5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 26�6�6�Nค%;P1�#;1�' O���/8�6�N6��'P%��6� 2) N ;P1
N�%9$�N�9$��'25#&��8N�6��6%N%9$��1��5�N%9$� N%;P1� R#Pค%#8N�1%์/5��1� P�$Q�Oค1# 8/N�1%์�N/$21� 
27/%5��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9 �5Q��?�9P 1/1 �5�N���์ 3) N ;P10:�16ค/6# :� 1Q��1��5�N%9$�
�9P#9�N1�6%Q�Oค1# 8/N�1%์�N/$21� N%;P1�R#Pค%#8N�1%์/5��1� %=�O���6%/8�5$N�็�%=�O���6%/8�5$N�็��6%
/8�5$N�8���'1� (One Group Pretest Posttest Design) P�$Q�OO�/ค8�N�9P$/�5�/8�921��O/$ค1# 8/N�1%์
�N/$21� N�็��%1��6%/8�5$ �'<N#�5/1$N6� �5�N%9$�%4�5��%4�60�9$�5�%/8�6�9 �5Q��?�9P 1/1 26�6�6�
Nค%;P1�#;1�' O���/8�6�N6��'P%��6� �7�/� 1 �'<N# 25 ค� P�$�=O/8�5$R�OQ�O/8�9�6%N';1�O���'<N# (Cluster 

Sampling Random) Nค%;P1�#;1�9PQ�OQ��6%/8�5$ ค;1 1) 2;P1ค1# 8/N�1%์�N/$21� N%;P1� R#Pค%#8N�1%์/5��1� 
2) O����21�/5��'25#&��8N�6��6%N%9$� N%;P1� R#Pค%#8N�1%์/5��1� O'4  3) O��21��6#ค/6# :� 1Q� 
�1��5�0:�16�9PN%9$�P�$Q�O2;P1ค1# 8/N�1%์�N/$21� /8Nค%64/์�O1#='P�$Q�O2�8�8 ;Q��6�  

�'�6%/8�5$ �/N6 1) �'�6% 5��6ค1# 8/N�1%์�N/$21� �6%1N6�คN6O'4/5�คN6R#Pค%#8N�1%์/5�
�1� 27/%5��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  #9�%428��8"6 �1��%4�/��6% (E1) 1$=N�9P 81 O'4#9
�%428��8"6 �1��''5 �์ (E2) 1$=N�9P 84.48 /%;1 81/84.48 �:P�#6��/N6N���์�9P�5Q�R/O�9P 80/80 2) �'�6%
N�%9$�N�9$��'25#&��8N�6��6%N%9$��N1�N%9$�O'4/'5�N%9$��1��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  P�$
Q�Oค1# 8/N�1%์�N/$21� N%;P1� R#Pค%#8N�1%์/5��1�  �/N6 #9�'25#&��8N�6��6%N%9$�/'5�N%9$�2=��/N6�N1�
N%9$� 1$N6�#9�5$27ค5��6�2�8�8�9P%4�5� .05 3) �'�6%�%4N#8�ค/6# :� 1Q��1��5�N%9$��9P#9�6%N%9$��9PQ�O
ค1# 8/N�1%์�N/$21� P�$Q�OO��21��6#�%4#6�คN6 5 %4�5� �7�/�  11 �O1 �%6��/N6 ค/6# :� 1Q�
�1��'<N#�5/1$N6� �9P#9�N1�6%N%9$�P�$Q�Oค1# 8/N�1%์�N/$21� N%;P1� R#Pค%#8N�1%์/5��1� 27/%5��5�N%9$�
%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 1$=NQ�%4�5�#6� 
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 �O1คO� ��6��6�/8�5$  �/N6 �5�N%9$��9PN%9$�P�$Q�Oค1# 8/N�1%์�N/$21�#9ค/6#2�Q�N�็�1$N6�
#6� O'4#9ค/6#�%4�;1%;1%O�Q��6%N%9$�%=O �:P�2N��'�N1�'25#&��8N�6��6%N%9$�P�$�%�  
 

คA2Aค?ญ: ค1# 8/N�1%์�N/$21�, R#Pค%#8N�1%์/5��1� 
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Abstract 

This study aimed to 1) for development computer-assisted instruction (CAI) by 

using an outside micrometer of the first-year vocational certificate of Machine Shop, 

2)  comparative study of learning achievement of an outside micrometer computer-

assisted instruction (CAI)  of the first-year vocational certificate, 3)  study of the level 

of satisfaction of computer-assisted instruction (CAI)  of an outside micrometer. One 

Group Pretest Posttest Design. using computer - assisted instruction (CAI) The sample 

in this first-year vocational certificate was 1 group of 25 students.  Cluster Sampling 

Random selected the researcher.  The instruments used to collect the data were 1) 
computer-assisted instruction, ( CAI)  2 )  Achievement tests, 3  ) The satisfaction of 

students toward computer-assisted instruction ( CAI) .  The quantitative data were 

analyzed by using mean, and standard. 

The results of this study showed that 1 )  computer-assisted instruction (CAI) 
outside micrometer of first-year vocational certificate the efficiency of the learning 

was efficiency   E1/E2 = 81/84.48 which is higher than the specified criteria is 80/80 
2 )  comparative pre-test and post-test of vocational certificate by using computer-

assisted instruction (CAI)  had the higher towards learning after learning than before 

with the statistically significant at the .05  level. 3 )  The satisfaction of vocational 

certificate towards computer-assisted instruction (CAI)  
of five-point Likert's rating scale questionnaire of 1/1 questions showed that much 

level. 

 Findings from the research found that students who study using computer-

assisted (CAI) instruction are very interested. and are eager to learn which directly 

affects academic achievement. 
 

Keywords: computer-assisted instruction (CAI), Outside Micrometer. 
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1. &#%A/ค/@!N'็%!@O%>ค/@!2Aค?ญ�/�'ัญห@   
 �6%�5��6%0:�16Q��ั��<�5�R�O#9�6%�7�/5��%%#O'4N�คP�P'$9�6��O6��6%0:�16#6Q�OQ�
%4���6%�5��6%N%9$��6%21� N�N� �6%�7��N%9$�ค1# 8/N�1%์�N/$21�#6Q�OQ��6%N%9$��1�
�=ON%9$�O'4�6%16�9/0:�16N�็��6%�5��6%0:�16O'4�@�1�%#�O6�/8�6�9  P�$N�O��6%�'8�O'4
 5��6�7'5�ค�Q�%4�5� �:P��?#;1 %4�5��?#;1 %4�5�N�ค�8คO'4%4�5�N�คP�P'$9 Q/O21�ค'O1��5�ค/6#
�O1��6%�1�2�6��%4�1��6%O'4�'6�O%��6��9P#9ค/6#�O1��6%O%��6��9P#9�5�14O'4�?#;1Q�
15�%62=��:Q� 

 �6�/5�'4N19$�N�็�%6$/8�6�9P0:�16N�9P$/�5��6%Q�ONค%;P1�#;1Q��6�/5�'4N19$�Q��6��9P
N�9P$/�O1��5��6%�'8��<���8� N ;P1�9P�4ค/�ค<#�%�7N�8��6�Q/OR�O�'8�"5��์�9P#9%=�%N6�O'4��6�
�6#�9P�7/�� �:P��6%/5�Q�/��6%1<�26/�%%#2N/�Q/�N�4/5�ค/6#�/O6� ค/6#$6/ O'4ค/6#/�6
�1��8 Q��6� N�็�/8�6�9 Pค/6#27ค5�19��5 Q�$5�N�็�/8�6��8�5�8 P�$N� 64Q�/�N/$/5/�O1/�N/$
R#Pค%#8N�1%์N�็�/8�6�&1�9O'4��8�5�8 �: P��O1�Q�O�5Q�ค/6#%=OO'4�5�14 O'4�@����%42��6%�์ 
%/#�:� ;Q��6��1��6%N%9$�O�N'4�<คค' �6%��8�5�8�6�Q�P%��6�1<�26/�%%#�4�O1�#9�5�14
 ;Q��6��6��O6��&1�9O'4�6%��8�5�8�6��9P�=��O1�Q��6%Q�ONค%;P1�#;1��8��N6� N N�N� Nค%;P1�#;1/5�
'4N19$� /5���6��6�N ;P1Q/O�6�R�O��6��6#O���9P�7/�� Nค%;P1�#;1/5���6�#9/'6$�%4N"�N�N� 
N/1%์N�9$%์ค6'8N�1%์, R#Pค%#8N�1%์ �6%N';1�Q�O�6�Nค%;P1�#;1/5���6��4�:Q�1$=N�5�'5�1�4�1��6�
O'4คN6ค/6#'4N19$��9P�O1��6%/5���6� R#Pค%#8N�1%์ �;1R�O/N6N�็�Nค%;P1�#;1 ;Q��6��9P�=O��8�5�8�6�
�N6��O1�%=O/8�9�6%Q�O�6�O'4�7%<�%5�16Nค%;P1�#;1Q/O %O1#Q�O�6� O'4�O1�N�O6Q�%4��O'4�5Q��1��6%
1N6�คN6�9P�=��O1�N�็�1$N6��9 (�'1 �6%�/9 2556)  

R#Pค%#8N�1%์ (Micrometer) N�็�Nค%;P1�#;1/5�'4N19$��9P�8$#Q�O�6�1$N6�O %N/'6$N�็�
Nค%;P1�#;1�9P�7N�็�Q��6%/5�/�N/$�9P#9ค/6#'4N19$�2=� N�N� 10 μm, 1 μm N�็��O� P�$Q�O/'5��6%
N�%9$�N�9$�%4//N6��6%Nค';P1��9P�1�2�%=�5��6%/#<��1�#<# �:P��:Q�1$=N�5�%4$4 8��์�1�N�'9$/O'4
N2O��N6�0=�$์�'6��1��'R�"6$Q� �7Q/O1<��%�์#9ค/6#O#N�$72=� $8P� 8��์N�'9$/#9ค/6#'4N19$�
#6� �O�4$8P�/5���6�ค/6#$6/N�9$��5��6%Nค';P1��9P�1�2�%=R�O'4N19$�#6�$8P��:Q� $8P� 8��์N�'9$/#9
N2O��N6�0=�$์�'6���6�Q/�N �O�4$8P��7/���7O/�N��6%/#<�R�O'4N19$�#6�$8P��:Q� (1N6���6��9P/5�
R�O'4N19$��:Q�) 

�6�2"6 �ั��<�5� �/N6/8�6/5�'4N19$� N�็�/8�6�9Pค/6#27ค5�19��5Q�$5�N�็�/8�6��8�5�8 
P�$N� 64Q�/�N/$/5/�O1/�N/$R#Pค%#8N�1%์N�็�/8�6�&1�9O'4��8�5�8 �:P��O1�Q�O�5Q�ค/6#%=OO'4�5�14 
O'4�@����%42��6%�์ %/#�:� ;Q��6��1��6%N%9$�O�N'4�<คค'2N/�Q/�N#5�R�O%5�ค/6#%=OP�$/8�9�6%
21�O���%%$6$ �7Q/O2�6��6%�์�6%N%9$��6%21��1��=ON%9$�N�8�ค/6#N�;P1/�N6$ O'4�5Q��1�Q�
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�6%��8�5�8�6�คN1��O6�$6�%/#�5Q��=ON%9$�R#NN�O6Q�O'4N�8�ค/6#2�25$Q��5Q��1��6%��8�5�8�6��OR#N
�'O621��6#ค%=�=O21��:�2N��'Q/O�'25#&��8N�6��6%N%9$�1$=NQ�%4�5� 1Q�O 

��N%9$�ค1# 8/N�1%์�N/$21� N�็�2;P1�6%N%9$��6%21���8�/�:P� �9PQ�O�@��5�14Q/O�5��=ON%9$� 

/'5��6�N%9$���N�;Q1/6Q��N/�/�:P� N ;P1�@���Q/ON�8�ค/6#%=Oค/6#N�O6Q� %/#�5Q�Q/ON�8�ค/6#�7�6� Q�
N%;P1��5Q� N 1$N6��/O6��/6�#6�$8P��:Q� �5��5Q� ��N%9$�ค1# 8/N�1%์�N/$21� �:�#9ค/6#27ค5��5��=ON%9$�
#6�Q��6% �9P�4�N/$N2%8#2%O6��5�14Q/O�5��5�N%9$�R�ON�8��6%N%9$�%=O O'4N�O6Q�R�ON%O/�:Q��6%�5��6%
N%9$�%=OP�$Q�O ��N%9$�ค1# 8/N�1%์�N/$21� (Computer Assisted Instruction) �9P#9�%428��8"6 �4
�N/$N2%8#�6%21�Q/O N�็�1$N6��9�6%Q�O2;P1�9PN/#642#�5��6%N%9$�%=O�1��=ON%9$��4�N/$'�N/'6O'4"6%4
Q��6%21�N ;P1Q/Oค%=�=O21� #9N/'6Q��6%N�%9$#�6%21� O'4 5��6��N1� N 8P#ค<�"6 �6%21�Q/O#9
ค<�คN6#6��:Q� �=ON%9$��4#9ค/6# �5Q�Q�R#NN�;P1/�N6$Q��6%N%9$� #9ค/6#�;P��5/�%4�;1%;1%O�O'4�5Q�Q�Q�
�6%O2/�/6ค/6#%=ON ;P1�%%'<�<��%42�ค์ Q��6%N%9$� 26#6%�N�O6Q�N�;Q1/6��N%9$�R�O�N6$$8P��:Q� (�8
�6�5��์ #'8�1� 2548) O'4ค1# 8/N�1%์�N/$21� �5 Q�26#6%��9 P�4�=�Q��= ON% 9$� Q/ON�8�ค/6#
�%4�;1%;1%O� (Motivated) �9P�4N%9$� O'42�<�2�6�R��5��6%N%9$� �6#O�/ค8��1��6%N%9$�%= OQ�
�ั��<�5��9P/N6 <Learning is Fun= �:P�/#6$�:��6%N%9$�%=ON�็�N%;P1�2�<� (��1# % N'6/�%52O2� 2545)  

�6%�5��6%N%9$��6%21��6#%6$/8�6/5�'4N19$� N%;P1�R#Pค%#8N�1%์/5��1� O���/8�6�N6��'
P%��6� /8�$6'5$N�ค�8ค2<%8��%์ �9P�N6�#6$5�#9�O1�7�5�/'6$�%4�6%�7Q/O�6%�5��6%21�Q�%6$/8�6/5�
'4N19$� 16�R#N�%42��'27N%O�N�N6�9Pค/%N/O�R�O�6��6%�%4N#8��'25#&��8N�6��6%N%9$�/8�6/5�
'4N19$� N%;P1�R#Pค%#8N�1%์/5��1� N�N� �O6��5�14ค/6#%=O N%9$��O6 N%9$�R#N�5�N ;P1� R#NN�O6Q��6%Q�O
Nค%;P1�#;1O'41<��%�์�6#�9Pค%=21� �7Q/O�5�N%9$��9PN%9$�%6$/8�6/5�'4N19$� �6��'<N#�'25#&��8N
�6��6%N%9$�R#N�N6�N���์�9P�7/�� �=O/8�5$�:P�%5��8��1�Q��6%21�%6$/8�6/5�'4N19$� �:�/6�6�O�OR�
�ั�/6N ;P1Q/O�5�N%9$��N6�N���์�9P�7/��R/O �:�/6/8�9�6%O�O�ั�/6P�$Q�Oค1# 8/N�1%์�N/$21�N ;P1Q/O
�5�N%9$�R�ON%9$�%=OO'4���/� �:P��4�7Q/O�=ON%9$� N�8��5�14 O'4�8� 825$�9P�9 �6#ค<�'5�1�415� :�
�%42�ค์�1�/'5�2=�% 

 

2. /?!"F'#>2�ค์�@#/B�?"  
2.1 N ;P1 5��6ค1# 8/N�1%์�N/$21� N%; P1�R#Pค%#8N�1%์/5��1� 27/%5��5�N%9$�%4�5�

�%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 26�6�6�Nค%;P1�#;1�' O���/8�6�N6��'P%��6�  

2.2 N ;P1N�%9$�N�9$��'25#&��8N�6��6%N%9$��1��5�N%9$� N%;P1� R#Pค%#8N�1%์/5��1� P�$Q�O
ค1# 8/N�1%์�N/$21� 27/%5��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9 �5Q��?�9P 1/1 26�6�6�Nค%;P1�#;1
�' O���/8�6�N6��'P%��6� �5�N���์ 
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2.3 N ; P10:�16ค/6# :� 1Q��1��5�N%9$��9 P# 9� N1�6%Q�Oค1# 8/N�1%์�N/$21� N% ; P1�
R#Pค%#8N�1%์/5��1� 27/%5��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 26�6�6�Nค%;P1�#;1�' 
O���/8�6�N6��'P%��6� 

 

3. /##��##!#CPN�CP"/�O/� (2#F' O/"�#/&O%/คB �@#/B�?") 
 �%1�O�/ค8�Q��6�/8�5$ N%;P1� �6% 5��6ค1# 8/N�1%์�N/$21� N%;P1� R#Pค%#8N�1%์/5�
�1� 27/%5��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 26�6�6�Nค%;P1�#;1�' O���
/8�6�N6��'P%��6�    �=O/8�5$R�O0:�16N1�26%O'4�6�/8�5$�9PN�9P$/�O1��5��&1�9�5��N1R��9Q 
 3.1 ค1# 8/N�1%์�N/$21� 

  %N�  N#;1�O#� (2544) R�OQ/Oค/6#/#6$R/O/N6 <ค1# 8/N�1%์�N/$21� =/%;1�9PN%9$�
�5�P�$�5P/R�/N6 �9N1R1 #6�6�"61615��&1/N6 Computer -Assisted Instruction /%;1 Computer 

– Aided Instruction �:P�%6��5��8�$2�6��5��5�805 �์N�็�"616R�$/N6 <�6%21�Q�Oค1# 8/N�1%์
�N/$21�= O�Nค705 �์ �5��'N6/R#NN�็��9P�8$# O�N#5��4Q�Oค7/N6 <ค1# 8/N�1%์�N/$21�= �5�#6��/N6
1$N6�R%�O�9 �= ON�9$�N/O�/N6 /6�N�8#ค7/N6 <��N%9$�= N�O6R��O6�/�O6 P�$Q�ON�็� <��N%9$�
ค1# 8/N�1%์�N/$21�= �4�7Q/ON�8� ค/6#N�O6Q�R�O�N6$O'4�5�N��#6��:Q� �5��5Q� Q�/�5�2;1N'N#�9Q�:�
�1Q/Oค7/N6 <��N%9$�ค1# 8/N�1%์�N/$  21�= Q�ค/6#/#6$N�9$/�5�ค7Q�"61615��&1/N6 
Computer-Assisted Instruction /%;1�9PN%9$� $N1 N /N6 CAI  

 �5$�6 N1��=%�/5��์ (2539) R�OQ/Oค/6#/#6$R/O/N6 ค1# 8/N�1%์�N/$21�/%;1P�%O�%#
�N/$ 21� ค;12;P1�9PQ�OQ��6%N%9$��6%21�15�/�:P� CAI ค'O6$�5� 2;P1�6%21�1;P� N N�N� /8�9P1�N/$
21� �5�%ค7�N/$21� P�2N�1%์ O�Nค1# 8/N�1%์�N/$21��4�9�/N6�%��9P�5/2;P1�6%21� �:P��Oค;1
ค1# 8/N�1%์�5Q� 26#6%�P�O�1��5��5�N%9$�R�O R#N/N6�4N�็��6%%5�ค725P�N ;P1#6��8�5�8 �1�ค7�6#
/%;1R#NN�N��5Q� ค1# 8/N�1%์�O�4N�็��N6$�O1�ค7�6#  

 08%8�5$ 2�/�O�O/ (2534) R�OQ/Oค/6#/#6$R/O/N6 ค1# 8/N�1%์�N/$21� (CAI : Computer 

Assisted Instruction) /#6$�:� �6%�%4$<��์�7ค1# 8/N�1%์#6�N/$Q��6%N%9$��6%21� P�$#9�6% 

 5��6P�%O�%#�:Q� N ;P1�7N2�1N�;Q1/6Q�%=�O���N6� N N�N� �6%N2�1O���8/N�1%์ (Tutorial) 

O���7'1�2�6��6%�์ (Simulations) /%;1O���6%O�OR��ั�/6 (Problem Solving) N�็��O� �6% 

N2�1N�;Q1/6�5��'N6/N�็��6%N2�1P�$�%� R�$5��=ON%9$��N6��6��1"6 /%;1O�O� 8# ์ P�$N�>�P1�62 

Q/O�=ON%9$�R�O#92N/�%N/# /52�<�6��6%21�ค;1P�%O�%#/%;1 Courseware �:P����8�4�=��5�N�O�R/OQ� 

O�N��82�์/%;1/�N/$ค/6#�7�1�Nค%;P1� %O1#�9P�4N%9$�Q�OR�O�'1�N/'6 �6%N%9$�Q�'5�1�4�9Q Q�  

�6�ค%5Q��=ON%9$��4�O1�P�O�1� /%;1�1�ค7�6#Nค%;P1�ค1# 8/N�1%์�O/$�6% 8# ์ �6%�1�ค7�6#�4
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/6%26%/8�5$O'4 5��616�9/0:�16 
2�6�5��6%16�9/0:�16"6ค�4/5�11�N�9$�N/�;1 4 

�=� �%4N#8�P�$ค1# 8/N�1%์ O'4�4N2�1O�4�5 Q��1�/%;1%4�5�Q��6%N%9$��5 Q��N1 N R� 
�%4�/��6% N/'N6�9QN�็���8�8%8$6�9PN�8��:Q�%4//N6��=ON%9$��5�ค1# 8/N�1%์ 

 3.2 R#Pค%#8N�1%์ 

 �%426� �1์ (2546) �'N6/�:�R#Pค%#8N�1%์ (Micrometer) N�็�Nค%;P1�#;1/5�'4N19$��9P#9
ค/6#N�9P$��%�2=��/N6N/1%์N�9$%์ค6'8�N�1%์ Q�O/5�N2O��N6�0=�$์�'6��1��8Q��6��5Q�"6$Q�O'4"6$�1� 
R#Pค%#8N�1%์#9Q�O1$=N 2 O���O/$�5�ค;1 R#Pค%#8N�1%์/5��1�O'4R#Pค%#8N�1%์/5�Q� P�$R#Pค%#8N�1%์/5�
�1� (Outside  micrometer) #91$= N�O/$�5�/'6$��6�ค;1��6� 25 #8''8N#�%/5�R�O�5 Q�O�N 0-25 
#8''8N#�%, ��6� 50 #8''8N#�%/5�R�O�5Q�O�N 25-50 #8''8N#�%, ��6� 75 #8''8N#�%/5�R�O�5Q�O�N 50-75 
#8''8N#�%O'4��6� 75 #8''8N#�%/5�R�O�5 Q�O�N 75-100 #8''8N#�%2N/�R#Pค%#8N�1%์/5�Q� (Inside  

micrometer) O���N6��6�R#Pค%#8N�1%์/5��1��%��9PR#N#9Pค%� �:P��O#9%4$4Q��6%/5��P72<�25 #8''8#�% 
O'4#9/'5��6%/5�N�N�N�9$/�5�R#Pค%#8N�1%์/5��1� 

 P106% O'4�#' (2556) �'N6/�:�R#Pค%#8N�1%์R/O/N6 R#Pค%#8N�1%์�9P�8$#Q�OQ��ั��<�5�#9�N/�
�6%/5���6��N/�'4 25 #8''8N#�% �5��9Q R#Pค%#8N�1%์�N/�/5��5Q�O�N 0-25 #8''8N#�%, R#Pค%#8N�1%์�N/�/5�
�5Q�O�N            25-50 #8''8N#�%, R#Pค%#8N�1%์�N/�/5��5Q�O�N 50-75 #8''8N#�%, R#Pค%#8N�1%์�N/�/5�
�5Q�O�N 75-100 #8''8N#�% R#Pค%#8N�1%์#9คN6ค/6#'4N19$�2=��:��<��0�8$# 2 �7O/�N��N1��6%Q�O�6�
�O1��%/�21��%5��5Q�R#Pค%#8N�1%์Q/O#9ค/6#�=��O1�O#N�$7 
 R�$05��8N (2547) �'N6/�:�R#Pค%#8N�1%์R/O/N6  R#Pค%#8N�1%์N�็�Nค%;P1�#;1/5��9PQ�O�5�1$N6�
�/O6��/6�Q�1<�26/�%%#�6%�'8� N %64N�็�Nค%;P1�#;1�9P26#6%�/5�R�O1$N6�'4N19$��=��O1��6#
�O1��6% �5Q��9QN�;P1��6�#92N�'�9P1N6�คN6R�O�N6$/6�N�%9$�N�9$��5�N/1%์N�9$%์ค6'8�N�1%์O'O/ �4N/O�/N6
O#ON/1%์�9$%์ค6'8�N�1%์�426#6%�/5�R�O'4N19$�N�N6�5�#Pค%#8N�1%์ O�N�6%1N6�คN6/5��4O���N6��5�
1$N6�N/O�R�O�5� �5Q��9QN�;P1��6�N/1%์N�9$%์ค6'8�N�1%์�4#9�9�2N�'�9PQ�'ONค9$��5�N�็��7�/�#6� �7Q/O
$<N�$6�Q��6%1N6� O'4ค/6#�8� '6�Q��6%1N6��ON�8��:Q�R�O�N6$ 2N/�R#Pค%#8N�1%์#9�9�2N�'�9PQ�'ONค9$�
�5�1$N6�#6��9P2<�N 9$� 2 �9�N�N6�5Q� �7Q/O�6%1N6�คN6�9P2N�'1N6�R�O�N6$ O'4ค/6#�8� '6�Q��6%1N6�
N�8�R�O$6�#6� �6%O�N��%4N"��1�R#Pค%#8N�1%์ R#Pค%#8N�1%์#9#6�O��O�NO�N�R�ON�็� 3 '5�1�4�6%
/5�ค;1 1) R#Pค%#8N�1%์/5��1� 2) R#Pค%#8N�1%์/5�Q� O'4 3) R#Pค%#8N�1%์/5�':� 

 3.3 �6%2%O6�O����21�/5��'25#&��8N 
 8�8� &��8N�%=� (2545) �'N6//N6O����21�/5��'25#&��8NN�็�O����21��9PQ�O/5�ค/6#%=O 

�5�14 O'4ค/6#26#6%��6�/8�6�6%�9P�= ON%9$�R�ON%9$�%=O#6O'O//N6�%%'<�'27N%O��6#�<��%42�ค์�9P
�7/��R/ON 9$�Q� �5��5Q�O����21�/5��'25#&��8N�:�Nค%;P1�#;127ค5�27/%5�ค%=�9P�4Q�OQ��6%�%/�21�
 &�8�%%# /%;1�'�6%N%9$�%=O�1��=ON%9$�15�N�;P1�#6�6��6%�5��6%N%9$��6%21��1�ค%=/N6�=ON%9$�#9
ค/6#%=Oค/6#26#6%� /%;1#925#&��8N�'Q�O�N'4%6$/8�6#6��O1$N 9$�Q� �'�6%��21�/5��'25#&��8N�4
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N�็��%4P$��์�N1�6% 5��6�=ON%9$�Q/O#9ค<�"6 �6#�<��%42�ค์�6%N%9$�%=O/%;1�6##6�%�6��'�6%
N%9$�%=O�9 P�7/��R/O O'4N�็��%4P$��์�N1�6%�%5��%<�O'4 5��6�6%21��1�ค%=Q/O#9ค<�"6 O'4
�%428��8"6 $8P��:Q� �6%�9P�4�7Q/OR�O�'�6%��21��9P#9ค/6#�=��O1� N�9P$��%�N�;P1�;1R�O�5Q��4�O1�Q�O
O����21�/5��'25#&��8 N�9 P#9ค<�"6 �: P�R�O�N6��6%2%O6�1$N6��=��O1��6#/'5�/8�6P�$�5 P/R�
O����21�/5��'25#&��8NO�N�11�N�็� 2 �%4N"� ค;1 

  1. O����21��9Pค%=2%O6��:Q�N1� /#6$�:� O����21��9P#<N�/5��'25#&��8N�1��=ON%9$�
N� 64�'<N#�9Pค%=21� N�็�O����21��9Pค%=2%O6� �:Q�Q�O�5�P�$�5P/R�Q�2�6�0:�16 #9'5�1�4N�็�
O����21��O1N�9$� (Paper and pencil test) �:P�O�N�11�R�O 2 ��8� ค;1 

   1.1 O����21�15��5$ (Subjective or essay test) N�็�O����21��9P
�7/��ค7�6#/%;1�ั�/6Q/OO'O/Q/O�=O�1�N�9$�P�$O2��ค/6#%=O ค/6#ค8� N��ค�8 R�O1$N6�N�O#�9P 
   1.2 O����21��%�5$ /%;1O��Q/O�1�25Q�N (Objective test or short 

answer) N�็�O����21��9P�7/��Q/O�=O21�N�9$��1�25Q�N /%;1#9ค7�1�Q/ON';1�O���7�5�ค7�1� 
(Restricted response type) �= O�1�R#N#9P1�62O2��ค/6#%= O ค/6#ค8�R�O1$N6��/O6��/6�N/#;1�
O����21�15��5$ 

  2. O����21�#6�%�6� /#6$�:� O����21��9P#<N�/5��'25#&��8N�1��=ON%9$��5P/NR� 
�:P�2%O6�P�$�=ON�9 P$/�6� #9�6%/8Nค%64/์O'4�%5��%<�1$N6��9��#9ค<�"6  #9#6�%�6��'N6/ค;1 #9
#6�%�6�Q��6%�7N�8��6%21� /8�9�6%Q/Oค4O�� O'4�6%O�'ค/6#/#6$�1�ค4O�� 

 3.4 ค/6# :� 1Q� 

�8%6 % �7�5��<��์ (2552) �'N6//N6 ค/6# :� 1Q� /#6$�:� ค/6#%=O2:��9PN�็��6%$1#%5�
ค/6#%=O2:��9P$8��9ค/6#%=O2:��1�Q��6%R�O%5��%8�6%/%;1R�O%5��6%�1�2�1��6#ค/6#ค6�//5�/%;1
ค/6#�O1��6%�9P�<คค'�5Q�R�O�5Q�R/O 

2#�5�% �6%#9 (2551) �'N6//N6 ค/6# :� 1Q� /#6$�:� ค/6#%=O2:�N�็�2<��9PN�8��6��50�ค�8
�6��O6��/��9P#9�N128P�N%O6/%;128P��%4�<O��5Q��6�"6$Q�O'4"6$�1��1��ั�N���<คค' 

/8#'28��8N /%$6��=% (2549) �'N6/�:�ค/6#/#6$�1�ค/6# :� 1Q�/N6 ค/6# :� 1Q�N�็�
�6%Q/OคN6ค/6#%=O2:��1�ค��9P25#�52�5�P'��50�์N�9P$/�5��6%�5��6%2"6 O/�'O1#คN6ค/6#%=O2:��1�
�<คค'�9P#9�N1�6%�5��6%�5�2"6 O/�'O1#�4O���N6��5� N�N� ค/6#%=O2:��9 N'/  1Q� R#N 1Q�2�Q� R#N
2�Q� 

1<�5$ %%� 2<�Q� (2545) �'N6//N6 ค/6# :� 1Q� /#6$�:� ค/6#%=O2:�/%;1�50�ค�8�1��<คค'
�9P#9�N128P�Q�28P�/�:P� P�$16�N�็�R�Q�N�8��%4N#8�คN6/N6ค/6#%=O2:� /%;1�50�ค�8�N128P�/�:P�28P�Q��5Q� N�็�R�Q�
�6��/�/%;1�6�'� 
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4. �/&N�!�/��@#/B�?"  
4.1 �1�N���O6�N�;Q1/6 �6%��'1�ค%5Q��9Qค;1 /8�6/5�'4N19$� N%;P1�R#Pค%#8N�1%์/5��1� 27/%5�

�5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 26�6�6�Nค%;P1�#;1�' O���/8�6�N6��'P%��6� �9P
2%O6��:Q�N�็�R��6#N�;Q1/6Q�/'5�2=�%Q�/5/�O1 

   4.1.1 R#Pค%#8N�1%์/5��1� 

   4.1.2 2N/��%4�1��1�R#Pค%#8N�1%์/5��1� 

   4.1.3 /'5��6%�7�6��1�R#Pค%#8N�1%์/5��1�O���'1�/#<�/5� 

   4.1.4 �6%1N6�คN6R#Pค%#8N�1%์/5��1� 

   4.1.5 /8�9Q�OR#Pค%#8N�1%์/5��1� 

   4.1.6 /8�9�%/�21�R#Pค%#8N�1%์/5��1� 

 4.2 �1�N���O6��5/O�%  
 4.2.1 �5/O�%182%4 ค;1 /8�9�6%21�P�$Q�Oค1# 8/N�1%์�N/$21� N%;P1� R#Pค%#8N�1%์

/5��1� 

 4.2.2 �5/O�%�6# ค;1 �'25#&��8N�6��6%N%9$�/'5�N%9$��1��5�N%9$�%4�5�
�%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 �'<N# 1 26�6�6�Nค%;P1�#;1�' O���/8�6�N6��'P%��6� 

 4.3. �1�N���O6�2�6��9PO'4N/'6 
   4.3.1 � O6�2�6��9 P  R� OO� N  / O1�N% 9$�#6�%/ 8�$6 O���/ 8�6� N6��'P%��6� 
/8�$6'5$N�ค�8ค2<%8��%์  
   4.3.2 �O6�N/'6 R�OO�N "6คN%9$��9P 1 �?�6%0:�16 2566 �:P��=O/8�5$Q�ON/'6Q��6%
21��6#���8�6#�6%6�21� %4$4N/'6�9PQ�O 4 �5P/P#�/25��6/์ %/# 5 25��6/์ 
 

5. /B$C AN%B%�@#/B�?"     
5.1 �%4�6�%O'4�5/1$N6� /%;1 �=OQ/O�O1#='27ค5� 

   5.1.1 �%4�6�% ค;1 �5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1 O���/8�6�N6�
�'P%��6� /8�$6'5$N�ค�8ค2<%8��%์ �7�/� 5 /O1� �7�/� 10 �'<N# %/#�5Q�28Q� 210 ค� 

   5.1.2 �'<N#�5/1$N6� ค;1 �5�N%9$�%4�5��%4�60�9$�5�%/8�6�9 �5Q��?�9P 1/1 26�6�6�
Nค%;P1�#;1�' O���/8�6�N6��'P%��6� �9P'��4N�9$�Q�%6$N%9$�Q�%6$/8�6/5�'4N19$� Q�"6คN%9$��9P 
1/2566 �7�/� 1 �'<N#    25 ค� P�$�=O/8�5$R�OQ�O/8�9�6%N';1�O���'<N# (Cluster Sampling Random)  

5.2 Nค%;P1�#;1�9PQ�OQ��6%/8�5$21� N%;P1� R#Pค%#8N�1%์/5��1� 27/%5��5�N%9$�%4�5�
�%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 26�6�6�Nค%;P1�#;1�' O���/8�6�N6��'P%��6� O�N�11�R�O �5��9Q 
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 5.2.1 2;P1ค1# 8/N�1%์�N/$21� N%;P1� R#Pค%#8N�1%์/5��1� 27/%5��5�N%9$�%4�5�
�%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 26�6�6�Nค%;P1�#;1�' O���/8�6�N6��'P%��6� 

 5.2.2 O����21�/5��'25#&�� 8 N�6��6%N% 9$� N% ; P1� R#Pค%#8 N�1% ์/ 5��1�                
P�$Q�Oค1# 8/N�1%์�N/$21� O���%�5$ 4 �5/N';1� �7�/� 20 �O1 

  5.2.3 O��21��6#ค/6# :� 1Q� �1��5�0:�16�9PN%9$�P�$Q�O2; P1ค1# 8/N�1%์    
�N/$21� 

 5.3 �6%/8Nค%64/์�O1#=' 

1) O����21�/5��'25#&��8N�6��6%N%9$� N%;P1� R#Pค%#8N�1%์/5��1� N�็�O���%�5$  
4 �5/N';1� �7�/� 20 �O1 �=O/8�5$R�O�7N�8��6%2%O6�O'4/6ค<�"6 �6#�5Q��1��5��N1R��9Q  

1.1 0:�16�O1#='�6��&1�9O�/ค8� O'4�6�/8�5$N�9P$/�5� N%;P1� R#Pค%#8N�1%์/5��1� 

1.2 2%O6��6%6�/8Nค%64/์�O121� (Test Blueprint) N ;P1Q/O26#6%�2%O6��O121� 

R�Oค%1�ค<#�5�N�;Q1/6 O'4�<��%42�ค์N�8� &�8�%%# N%;P1� R#Pค%#8N�1%์/5��1�  

1.3 2%O6�O����21�/5��'25#&��8N�6��6%N%9$� N%;P1� R#Pค%#8N�1%์/5��1�  

N�็�O��N';1��1� 4 �5/N';1� �7�/� 20 �O1  
       1.4 Q/O�=ON�9P$/�6��%/�21�O����21�/5��'25#&��8N�6��6%N%9$��9P2%O6��:Q�/N6
ค%1�ค'<#N�;Q1/6/%;1R#N O'O/�7#6�%5��%<�O�OR��6#�O1N2�1O�4 

       1.5 �7O����21�/5��'25#&��8N�6��6%N%9$� N%;P1� R#Pค%#8N�1%์/5��1� R��%/�21�
ค/6#N�9P$��%�N�8�N�;Q1/6 (Content Validity) P�$/6คN6�5��9ค/6#21�ค'O1� (Index of Congruency: 

IOC) %4//N6��O121��5�/5��<�%42�ค์N�8� &�8�%%#P�$�=ON�9P$/�6� �7�/� 3 �N6� �'�6%�%/�21�
คN6�5��9ค/6#21�ค'O1��1��O121��5�/5��<�%42�ค์N�8� &�8�%%##9คN61$=N%4//N6� 0.80 - 1.00 

1.6 �%5�O�OQ/O2#�=%�์ 
1.7 O����21�/5��'25#&��8N�6��6%N%9$� N%;P1� R#Pค%#8N�1%์/5��1� R���'1�Q�O 

(try out) �5��5�N%9$��9PR#NQ�N�'<N#�5/1$N6��7�/� 25 ค� 

      1.8 �7ค4O���9PR�O#6/8Nค%64/์/6คN6ค/6#$6��N6$�'�6%/8Nค%64/์/6คN6ค/6#$6�
�N6$1$=N�9P%4//N6� 0.79 O'4�'�6%/8Nค%64/์/6คN617�6��7O��1$=N�9P%4//N6� 0.77  
                  1.9 �7ค4O���9PR�O#6/8Nค%64/์/6ค/6#N�;P1#5P� �O/$/8�9�1� ค=N�1%์ %8�6%์�25� (KR -20) 
P�$O����21�/5��'25#&��8N�6��6%N%9$� /8�6/5�'4N19$� N%;P1� R#Pค%#8N�1%์ �5Q���5�#9คN6ค/6#
N�;P1#5P� N�N6�5� 0.64 

        1.10 �5��7N�็�O����21���5�2#�=%�์�1�O��/5��'25#&��8 N�6��6%N%9$� N%; P1�
R#Pค%#8N�1%์/5��1�   
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/6%26%/8�5$O'4 5��616�9/0:�16 
2�6�5��6%16�9/0:�16"6ค�4/5�11�N�9$�N/�;1 4 

2) O��21��6#ค/6# :� 1Q� �1��5�0:�16�9PN%9$�P�$Q�O2; P1ค1# 8/N�1%์�N/$21� N%; P1�
R#Pค%#8N�1%์/5��1� 27/%5��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 26�6�6�Nค%;P1�#;1�' 
O���/8�6�N6��'P%��6�   #9'7�5��5Q��1��5��9Q 

2.1 0:�16N1�26%N�9P$/�5��6%/5��%4N#8��' /8�9�6%2%O6�O��21��6#ค/6# :� 1Q� 

2.2 �7/��%=�O���6%�%4N#8�ค/6# :� 1Q� P�$2%O6�O��21��6#O��/5��9PN�็�O��
#6�%62N/��%4#6�คN6 (Rating Scale) O�N�N�็� 5 %4�5� �7�/� 11 �O1 (�<��# 0%92416�, 2542) 

2.3 �7/��N���์Q��6%�5�28�ค/6# :� 1Q��1��=ON%9$� (�<��# 0%92416�, 2542) 

   2.4 �7O��21��6#ค/6# :� 1Q�Q/O�=ON�9P$/�6� 3 �N6� 

       2.5 �7O��21��6#�9PR�O%5��6%�%/��6��=ON�9P$/�6��7#6/6คN6�5��9ค/6#21�ค'O1�  

�5��<��%42�ค์ IOC �9P#9N���์�5Q�O�N 0.50 �:Q�R� R�OคN6�5��9ค/6#21�ค'O1� N�N6�5� 1.00 O2��/N6 
O��21��6#ค/6#N�9P$��%�N�8�Pค%�2%O6� O'421�ค'O1��5�  &�8�%%#�9P�O1��6%/5�  
     2.6 �7O��21��6#ค/6# :� 1Q�#6�%5�O�O�6#ค7O�4�7�1��=ON�9P$/�6� 

     2.7 �7O��21��6#R�Q�O�5��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 
�7�/� 25 ค� N ;P1/6คN6ค/6#N�;P1#5P��1�O��21��6#ค/6# :� 1Q�P�$ค7�/�/6คN6ค/6#N�;P1#5P�
�1�O��21��6# P�$Q�O2=�%25#�%428��8NO1'!N6�1�ค%1��5� (- Coefficient) ) R�OคN6ค/6#
N�;P1#5P��1�O��21��6# N�N6�5� 0.50 

     2.8 �5� 8# ์O��21��6#ค/6# :� 1Q���5�2#�=%�์ N ;P1�7R�Q�O�5��'<N#�5/1$N6� 
 

6. (%�@#/B�?"  
 �6��6%/8�5$Q�ค%5Q��9Q�=O/8�5$R�O2%<��'�6%/8Nค%64/์�O1#=' P�$#9%6$'4N19$��5��N1R��9Q  

 6.1 �'�6% 5��6ค1# 8/N�1%์�N/$21� �6%1N6�คN6O'4/5�คN6R#Pค%#8N�1%์/5��1� 27/%5�
�5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 

!@#@�#CP 1 �'�6% 5��6ค1# 8/N�1%์�N/$21� �6%1N6�คN6O'4/5�คN6R#Pค%#8N�1%์/5��1� 27/%5�
�5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 

 

�A%/%
%?�N#C"% 

(N) 

ค>O%%�N/%
N#C"% 

(20 ค>O%%) 
 

E1 
ค>O%%ห%?�N#C"% 

(80 ค>O%%) 
E2 

คN@ 

'#>2B#$B @� 

(E1/E2) 

25 
    �̅       S.D.     �̅      S.D.   

16.24    1.36      81  54.84    6.26 84.48 81/84.48 
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/6%26%/8�5$O'4 5��616�9/0:�16 
2�6�5��6%16�9/0:�16"6ค�4/5�11�N�9$�N/�;1 4 

 �6��6%6��9P 1  �/N6 �'�6% 5��6ค1# 8/N�1%์�N/$21� �6%1N6�คN6O'4/5�คN6R#Pค%#8N�1%์
/5��1� 27/%5��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  #9�%428��8"6 �1��%4�/��6% (E1) 1$=N�9P 81 
O'4#9�%428��8"6 �1��''5 �์ (E2) 1$=N�9P 84.48 /%;1 81/84.48 �:P�#6��/N6N���์�9P�5Q�R/O�9P 80/80  
 6.2 �'�6%�6%N�%9$�N�9$��'25#&��8N�6��6%N%9$� N%;P1� R#Pค%#8N�1%์/5��1� P�$Q�O
ค1# 8/N�1%์�N/$21� 27/%5��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 

!@#@�#CP 2 �'�6%N�%9$�N�9$��'25#&��8N�6��6%N%9$��N1�N%9$��5�/'5�N%9$� 

�%FN! n  �̅ S.D. t  df. p-value 

�N1�N%9$� 25 16.24 1.36 
68.37 24 .000 

/'5�N%9$� 25 84.48 6.26 

*#9�5$27ค5��6�2�8�8�9P%4�5� .05 

 �6��6%6��9P 2  �/N6 �N1�N%9$��5�N%9$�#9ค4O��N�'9P$N�N6�5� 16.24 ค4O�� 2N/�N�9P$�N��
#6�%�6� N�N6�5� 1.36 O'4/'5��6��9PN%9$� P�$Q�Oค1# 8/N�1%์�N/$21� N%;P1� R#Pค%#8N�1%์/5��1� 
 �/N6 #9�'25#&��8 N�6��6%N%9$�/'5�N%9$�2=��/N6�N1�N%9$��9 Pค4O��N�'9 P$ 84.48 ค4O��            
2N/�N�9P$�N��#6�%�6� N�N6�5� 6.26 1$N6�#9�5$27ค5��6�2�8�8�9P%4�5� .05  (t = 68.37, p = .000, 

df = 24) 

 6.3 �'�6%0:�16ค/6# :� 1Q��1��5�N%9$��9 P#9�N1�6%N%9$� P�$Q�Oค1# 8/N�1%์�N/$21�
R#Pค%#8N�1%์/5��1� �1��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1  
!@#@�#CP 3 ค/6# :� 1Q��1��5�N%9$��9P#9�N1�6%N%9$� P�$Q�Oค1# 8/N�1%์�N/$21� R#Pค%#8N�1%์/5�
�1� �1��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 

#@"�@#'#>N!B% �̅ S.D. #> ?& 
ค1# 8/N�1%์�N/$21�#9ค/6#N%O6Q� �N62�Q��9P�40:�16 4.76 0.60 #6� 

ค1# 8/N�1%์�N/$21�Q/O�5Q�ค/6#%=OO'4ค/6#N '8�N '8� 4.76 0.60 #6� 

ค1# 8/N�1%์�N/$21��7Q/O�5�N%9$�N�O6Q�R�ON%O/�:Q�P�$R#N�O1�%1 N ;P1� 4.76 0.60 #6� 

ค�N%9$��O626#6%�N%9$��O/$ค1# 8/N�1%์�N/$21��O/$��N1� 4.76 0.60 #6� 

N%9$�P�$Q�Oค1# 8/N�1%์�N/$21�O'O/�7Q/OR#NNค%9$� 4.80 0.50 #6� 

ค1# 8/N�1%์�N/$21�26#6%�Q�ON%9$�R�OP�$R#N�7�5�2�6��9PO'4N/'6 4.84 0.62 #6� 

N%9$�P�$Q�Oค1# 8/N�1%์�N/$21��N/$Q/O�5�N%9$�#9ค/6#%5��8��1� 4.80 0.58 #6� 

ค1# 8/N�1%์�N/$21��N/$Q/O�5�N%9$�#9�5�14Q��6%/6ค/6#%=O�O/$ ��N1� 4.84 0.55 #6� 

ค1# 8/N�1%์�N/$21�Q�Oค7�%4�5�N�O6Q��N6$ 4.84 0.62 #6� 

ค1# 8/N�1%์�N/$21��7Q/O1$6�N%9$�/8�6ค1# 8/N�1%์#6�$8P��:Q� 4.80 0.50 #6� 

ค1# 8/N�1%์�N/$21�ค/%Q�ON%9$��5��<�%4�5��5Q�O'4�<�%6$/8�6 4.76 0.60 #6� 

#/! 4.79 0.57 #6� 
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/6%26%/8�5$O'4 5��616�9/0:�16 
2�6�5��6%16�9/0:�16"6ค�4/5�11�N�9$�N/�;1 4 

 �6��6%6��9 P 3  �/N6 N�็��'�6%�%4N#8�ค/6# :� 1Q��1��5�N%9$��9 P#9 �6%N%9$��9 PQ�O
ค1# 8/N�1%์�N/$21� P�$Q�OO��21��6#�%4#6�คN6 5 %4�5� �7�/� 11 �O1 �%6��/N6ค/6#
ค8�N/O��1��5�N%9$� คN6N�'9P$N�N6�5� 4.79 2N/�N�9P$�N��#6�%�6� N�N6�5� 0.57 /#6$ค/6#/N6 ค/6#
 :� 1Q��1��5�N%9$� �9P#9�N1�6%N%9$�P�$Q�Oค1# 8/N�1%์�N/$21� N%;P1� R#Pค%#8N�1%์/5��1� 27/%5�
�5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 1$=NQ�%4�5�#6� 

 

7. 2#F'(%O%>/ B'#@"(%�@#/B�?" 

 7.1 2%<��' 

  1) �'�6% 5��6ค1# 8/N�1%์�N/$21� �6%1N6�คN6O'4/5�คN6R#Pค%#8N�1%์/5��1� 
27/%5��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  #9�%428��8"6 �1��%4�/��6% (E1) 1$=N�9P 81 O'4#9
�%428��8"6 �1��''5 �์ (E2) 1$=N�9P 84.48 /%;1 81/84.48 �:P�#6��/N6N���์�9P�5Q�R/O�9P 80/80  
  2) �5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 O���/8�6�N6��'P%��6� 
/8�$6'5$N�ค�8ค2<%8��%์ �9PN%9$�P�$Q�Oค1# 8/N�1%์�N/$21� N%; P1� R#Pค%#8N�1%์/5��1�  �/N6 #9
�'25#&��8N�6��6%N%9$�/'5�N%9$�2=��/N6�N1�N%9$� 1$N6�#9�5$27ค5��6�2�8�8�9P%4�5� .05   
   3) �'�6%�%4N#8�ค/6# :� 1Q��1��5�N%9$��9P#9�6%N%9$��9PQ�Oค1# 8/N�1%์�N/$21� 
P�$Q�OO��21��6#�%4#6�คN6 5 %4�5� �7�/� 11 �O1 �%6��/N6ค/6# :� 1Q��1��5�N%9$� �9P#9
� N1�6%N%9$�P�$Q�Oค1# 8/N�1%์�N/$21� N% ; P1� R#Pค%#8N�1%์/ 5��1� 27/%5��5�N%9$�%4�5�
�%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 1$=NQ�%4�5�#6� 

 7.2 1"8�%6$�'�6%/8�5$ 

  �6��6%/8�5$N%; P1� �6% 5��6ค1# 8/N�1%์�N/$21� N%; P1� R#Pค%#8N�1%์/5��1� 
27/%5��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 26�6�6�Nค%;P1�#;1�' O���/8�6�N6�
�'P%��6�26#6%�1"8�%6$R�O�5��9Q 
    �'�6% 5��6�<��@��5�14�6%1N6�คN6O'4/5�คN6R#Pค%#8N�1%์/5�P�$Q�Oค1# 8/N�1%์
�N/$21� 27/%5��5�N%9$�%4�5��%4�60�9$�5�%/8�6�9  #9�%428��8"6 �1��%4�/��6% (E1) 1$=N�9P 
81 O'4#9�%428��8"6 �1��''5 �์ (E2) 1$=N�9P 84.48 /%;1 81/84 �:P�#6��/N6N���์�9P�5Q�R/O�9P 80/80 
�: P�21�ค'O1��5�O�/ค8��1� (N$O�&�9 �%%#0%9 2552) R�O0:�16คO�ค/O6�6% 5��6��N% 9$�
ค1# 8/N�1%์�N/$21�/8�6ค�8�062�%์ N%;P1� �6%ค=� �6%/6% �5Q��%4�#0:�16�?�9P 4 �'<N#�5/1$N6�
N�็��5�N%9$�P%�N%9$��O6���Q�OP��%5��5Q��%4�#0:�16�?�9P 4/1�7�/� 18 ค� �7'5�0:�16Q�"6ค
N%9$��9P2 �?�6%0:�16 2551 �'�6%0:�16 �/N6 ��N%9$�ค1# 8/N�1%์�N/$21�/8�6ค�8�062�%์ N%;P1� 
�6%ค=� �6%/6% �5Q��%4�#0:�16�?�9P 4 #9�%428��8"6 N�N6�5� 81.63/81.11 �:P�2=��/N6N���์�9P
�7/��R/Oค;1 80/80 O'4$5�21�ค'O1��5� (� %5��์ ค72<P �8N 2553) R�O 5��6��N%9$�ค1# 8/N�1%์
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/6%26%/8�5$O'4 5��616�9/0:�16 
2�6�5��6%16�9/0:�16"6ค�4/5�11�N�9$�N/�;1 4 

�N/$21� �'<N#26%4�6%N%9$�%=Oค�8�062�%์ N%;P1� �6%ค=� �5Q��%4�#0:�16�?�9P 3 P%�N%9$��O6�/�1�
�%4�1�%61�%์1<�80/8�$6 17N"1P ��6O�O/ 27�5��6�N�� ;Q��9P�6%0:�162�'�ค% N�� 1 �?
�6%0:�16 2550 �7�/��5�N%9$� 16 ค� �'�6%0:�16 �/N6 ��N%9$�ค1# 8/N�1%์�N/$21�#9
�%428��8"6 �6#N���์P�$#9คN6�%428��8"6 N�N6�5� 83.04/85.42 

   �'�6%N�%9$�N�9$��'25#&��8N�6��6%N%9$��N1�N%9$��5�N%9$�#9ค4O��N�'9P$N�N6�5� 
16.24 ค4O�� 2N/�N�9P$�N��#6�%�6� N�N6�5� 1.36 O'4/'5��6��9PN%9$�P�$Q�Oค1# 8/N�1%์�N/$21� 
N%;P1�R#Pค%#8N�1%์/5��1�  �/N6 #9�'25#&��8N�6��6%N%9$�/'5�N%9$�2=��/N6�N1�N%9$��9Pค4O��N�'9P$ 
84.48 ค4O�� 2N/�N�9P$�N��#6�%�6� N�N6�5� 6.26 1$N6�#9�5$27ค5��6�2�8�8�9P%4�5� .05 (t = 68.37, 

p = .000, df = 24) �: P�21�ค'O1��5��6�/8� 5$�1� (16%9% 5��์ Q��6/5� 2552) R�O2%O6�O'4/6
�%428��8"6 �1���N%9$�ค1# 8/N�1%์�N/$21� N%; P1� P��$์�ั�/6%4ค� �'< N#26%4�6%N%9$�%=O
ค�8�062�%์�5Q��%4�#0:�16�?�9P 2 P%�N%9$��O6��1��6# 27�5��6�N�� ;Q��9P�6%0:�16N�9$�%6$N�� 3 
"6คN%9$��9P 1 �?�6%0:�16 2551 �7�/��5�N%9$� 12 ค� �'�6%0:�16 �/N6 �'25#&��8N�6��6%N%9$� 
N%;P1� P��$์�ั�/6%4ค� P�$Q�O��N%9$�ค1# 8/N�1%์�N/$21� ค4O��/'5�N%9$� 2=��/N6N���์    %O1$'4 
70 �<�/�N/$ O'421�ค'O1��5� (N26/�9$์ 2#�9 2551) R�O0:�16 5��6��N%9$�ค1# 8/N�1%์�N/$21� 
�'<N#26%4�6%N%9$�%=Oค�8�062�%์ N%;P1� �6%�/��7�/��9P#9�''5 �์O'4�5/�5Q�R#NN�8� 100 27/%5�
�5�N%9$��5Q��%4�#0:�16�?�9P 1 P%�N%9$��6ค2#<�%2�Nค%64/์ 17N"1N��1<�# 27�5��6�N�� ;Q��9P
�6%0:�161<�'%6��6�9N�� 5 "6คN%9$��9P 2 �?�6%0:�16 2550 �7�/��5�N%9$� 30 ค� �'�6%0:�16
 �/N6�'25#&��8N�6��6%N%9$��1��5�N%9$�/'5�N%9$��O/$��N%9$�ค1# 8/N�1%์�N/$21� N%;P1� �6%�/�
�7�/��9P#9�''5 �์O'4�5/�5Q�R#NN�8� 100 2=��/N6�N1�N%9$� 1$N6�#9�5$27ค5��6�2�8�8�9P%4�5� 0.01 

 �'�6%0:�16ค/6# :� 1Q��1��5�N%9$��9P#9�6%N%9$��9PQ�Oค1# 8/N�1%์�N/$21� P�$
Q�OO��21��6#�%4#6�คN6 5 %4�5� �7�/� 11 �O1 �%6��/N6ค/6#ค8�N/O��1��5�N%9$� คN6N�'9P$
N�N6�5� 4.79 2N/�N�9P$�N��#6�%�6� N�N6�5� 0.57 /#6$ค/6#/N6 ค/6# :� 1Q��1��'<N#�5/1$N6� �9P
#9�N1�6%N%9$�P�$Q�Oค1# 8/N�1%์�N/$21� N%; P1� R#Pค%#8N�1%์/ 5��1� 27/%5��5�N%9$�%4�5�
�%4�60�9$�5�%/8�6�9  �5Q��?�9P 1/1 1$=NQ�%4�5�#6� �:P�21�ค'O1��5��6�/8�5$�1� (16%9%5��์ Q��6/5� 
2552) R�O2%O6�O'4 /6�%428��8"6 �1���N%9$�ค1# 8/N�1%์�N/$21� N%;P1� P��$์�ั�/6%4ค� �'<N#
26%4�6%N%9$�%=O ค�8�062�%์ �5 Q��%4�#0:�16�?�9P 2 P%�N%9$��O6��1��6# 27�5��6�N�� ;Q��9P
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