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Designing and Evaluating the Effectiveness of Educational Media  

on Internal Thread Cutting. 
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�2#/4�1"ค#1Q��5Q!5/1��8�#02�ค์N�7P1 1) �2#2#O2�O%0/2�#024��4 2�27P1�2#N#5"��2#21� 
N#7P1��2#�1�N�%5"/Q� 2) N�#5"�N�5"��%21!$��4์�2��2#N#5"��1��1�06�12 �N1�N#5"�O%0/%1�N#5"� 
O%0 3) 06�12ค/2!�6��1Q��1��1�06�12�N127P1�2#N#5"��2#21� N#7P1��2#�1�N�%5"/Q�  #2"/4�2
�N1!�3#8�Nค#7P1�!71�% �1�/4�"2%1"N�ค�4ค"P2�# 2�2�1��2#12�5/06�12 2ค�0/1�11�N�5"�N/�71 
4 �%8N!�1/1"N2��5PQ�OQ��2#/4�1" ค71 �1�06�12O���/4�2�N2��%P#��2� #0�1��#0�20�5"�1�#/4�2�5�
�1Q��?�5P 3 �%8N! 642 ��1 �5P%��0N�5"�N#5"� 2คN#5"��5P 2 �?�2#06�12 2566  �3�/� 13 ค� R�O!2
P�"/4�5O��N�20�� �3�/� 13 ค� Nค#7P1�!71�5PQ�OQ��2#/4�1" �#0�1��O/" O���8���%1� Q��2� 
O����21��N1�N#5"�O%0/%1�N#5"� O���#0N!4�ค/2!�6��1Q� 2�4�4�5PQ�OQ��2#/4Nค#20/์  R�OO�N   
คN2#O1"%0 คN2N�%5P" O%0คN22N/�N�5P"�N��!2�#�2� O%0�2#��21�คN2�5 ( t-test Dependent) 

/4�5�3N�4��2#/4�1" P�"�1��2#06�12#2"�4Q� �6P�N�็�2N/�/�6P��1�Nค#7P1�!71�5PQ�OQ��2#/4�1"R��#/�
�#0N!4�ค8� 2�P�"�9ON�5 P"/�2ญ �#1��#8�O�OR���O%O/N2#O� O%O/R���%1�Q�O�1��%8 N!�1/1"N2�      

P�"��21�N�O�ค0O���N1�N#5"� /%1�N#5"� O%0/2คN2�1��5�#024��4�%�1��2#N#5"� �#O1!/4Nค#20/์
�%21!$��4์�2��2#N#5"� O%0ค/2!�6��1Q��1��1�06�12 

�%�2#/4�1"��/N2 �8�27P1�2#N#5"��2#21� N#7P1��2#�1�N�%5"/Q�  !5�#024��4 2� N�N2�1� 
83.33/81.54 �6P�29��/N2N���์!2�#�2��5P�1Q�R/O 80/80 �%�2#��21�ค/2!O���N2��1�ค0O���N1�
N#5"��1�/%1�N#5"� ��/N2 �%21!$��4์�2��2#N#5"��1��1�06�12/%1�N#5"�!5�1"23ค1ญ#0�1� .05 O%0
�1�06�12!5ค/2!�6��1Q��N1�8�27P1�2#N#5"��2#21� N#7 P1��2#�1�N�%5"/Q�  �5P2#O2��6Q�P�"#/!       

1"9NQ�#0�1�!2� (̅X = 4.04, SD = 0.61) 

 

คA2Aค?ญ: [ �8�27P1�2#21� ] [ �2#�1�N�%5"/Q� ] [ �%21!$��4์�2��2#N#5"� ] 

mailto:Teacher.racing@gmail.com%20%20ธน
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Abstract 

 

 This research aimed to 1) create and find the efficiency of teaching media on 

internal thread cutting, 2) compare the academic achievement of students before and 

after studying, and 3) study the satisfaction of students with teaching media on 

internal thread cutting in the subject of machine tool maintenance at Yasothon 

Technical College, Northeast Vocational Education Institute. The 4 sample groups 

used in the research were 13 students in the Mechanical Engineering Department, 3rd 

year vocational certificate level, group 642, 1, who registered in the second semester 

of the academic year 2023, obtained by purposive sampling, 13 people. The research 

instruments consisted of a set of experimental panels, worksheets, pre-test and post-

test, and satisfaction assessment forms. The statistics used for analysis were 

percentage, mean, and standard deviation, and t-test Dependent. The research 

method was to organize a study of each piece, which was part of the research tools, 

to be assessed for quality by experts, revised until complete, and then tested with a 

sample group by collecting scores before and after studying, and finding the learning 

effectiveness index, along with analyzing the academic achievement and student 

satisfaction. 

 The research results found that the teaching media set on internal thread 

cutting was effective at 83.33/81.54, which was higher than the standard criteria of 

80/80. The test results of the difference in scores before and after learning revealed 

that the students' academic achievement after learning was significant at the .05 level, 

and the students were satisfied with the teaching media set on internal thread cutting 

that was created at a high level overall (�X = 4.04, SD = 0.61). 

 

Keywords: [Educational Media] [Internal thread cutting] [Academic achievement] 
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1. &#%A 

�2#�1��2#N#5"��2#21�O���/4�2�N2��%P#��2� N�็�22�2/4�2�5��5PN�>��3�2#21��6Q�Q�
21��1�23�1��2�ค�0�##!�2#�2#12�5/06�12 �6P�Q�/%1�29�#�2#N#5"��2#21� !5#2"/4�2�5P23ค1ญ�N1
�2#�#0�1�12�5� �9ON#5"��O1�!5�1�10Q��2#�3�2� N�7P1�3R�Q�OQ��2#��4�1�4�2��#4�Q�2�2�
�#0�1��2# N1�22#�#0�1��2#N#5"��5PQ�O�2!/%1�29�# �2�#2"%0N15"��2#�5QO�� �#0�/��2#   

�5PN/!202!�1��9ON#5"� �6��3Q/O�9ON#5"�R!N22!2#��3ค/2!N�O2Q�O%0�1��2�1�10N�็�R�R�O�O2O%0R!N
�#��1�/1��8�#02�ค์�1��2#�1��2#N#5"��2#21� �6�!5ค/2!�3N�็�1"N2�"4P��5P�0�O1�Q�O�#0�/��2#
�1��2#N#5"��2#21� N�7P1!8N�O�O�ัญ/2 P�"�1��327P1 N#7P1� �2#�1�N�%5"/Q� N�7P1Q/O�9ON#5"�R�O06�12
คO�ค/O21"N2�ค#��O/��#��2!/%1�29�#P�"N�O��2#N#5"�#9ON�4��2#��4�1�4 �1Q�N�้2Q��2#�1��2#N#5"�
�2#21��1�O�N%0/4�2�0�O1�!5�2#�#1�N�%5P"�O%0�#0"8��์Q/O�1Q�/4�5�2#21� N�7Q1/2�2#21� O%0
18��#�์�#0�1��2#21� Q/O21�#1��2#�1��2 ค/2!#9OO%02!##��0�1��1�06�12Q/O!501�" 2�
�2!�5P�3/�� �2��2#�5P�9O/4�1"R�O�3�2#21�Q�#2"/4�2�N1!�3#8�Nค#7P1�!71�%  #/12/4�2 20102-

2104  �1��1�06�12O���/4�2�N2��%P#��2� #0�1��#0�20�5"�1�#/4�2�5��1 Q��?�5 P 3 !2N�็�
#0"0N/%2�6� 2 �? �ัญ/2�5P��ค71N�7Q1/2�2#21��2�/1/�O1  �2#�1�N�%5"/Q� Nค"�9�O�OR�N�็�O��
�##!�2 �3Q/OR!N!522!2#�1�4�2"Q/ON/O� 2��2#�1�N�%5"/Q�  R�OP�"�N2"/2�R!N!5Nค#7P1�!71 18��#�์ 
/#7127P1�5P�N/"Q�O�#0�1��2#1�4�2"Q�N�7Q1/2�1Q� N �1�N�N�Q�/1/�O1N#7P1��1��2#�2#�1�N�%5"/Q� [1] 

�1�N�็�N�7Q1/2�5P�O1�Q�Oค/2!#9Oค/2!N�O2Q��2�R��้21"N2�!2�Q��2#�#0"8��์Q�OO%0N�7P1N�็��7Q��2�
�N1R�Q/ON�7Q1/2�5P�1��O1��/N2R�O �6P�/2�N�็��2#21�N�4P!N�4!O�NN�7Q1/2�2!���412��0R!NN�5"��1�N1
�2#�3ค/2!N�O2Q��1��1�06�12 O%0/2��1�06�12R!NR�O%�!71��4�1�4O%O/�1�06�1212�R!N22!2#��!
1� 2�11�N%"/N2N�7Q1/2 �2#�1�N�%5"/Q� R�O%O/�02N��%�N11"N2�R#�N1�2#2#O2��4Q�2N/�Nค#7P1��1�# 

�1��1Q� �6��1Q��8�!8N�/!2"R�ON/O��#0P"��์�1��8���%1��5P�0Q�OQ��2#O�O�ัญ/2�1��%N2/R�O 
�6P��2��2#06�12R�O��/N2�8�27P1�2#N#5"��2#21� N#7P1��2#�1�N�%5"/Q�  �0�3/�O2�5PN�็�Nค#7P1�!71
�N/"21�R�ON�็�1"N2��5 Q��2#2#O2�2 2��2#N#5"�Q/O�9ON#5"�R�ON�%5P"�O�%�O%0�1��2ค/2!#9OR�O
Q�%ONค5"��1��5P�O1��2# �6�!5ค/2!�3N�็�1"N2�"4P�Q��2#2#O2�27P1�2#N#5"��2#21� N#7P1��2#�1�N�%5"/
Q�  �5P�#0�1�R��O/"O���8���%1��#0�1�O%0Q��2�Q��8��1Q� !5Q���4�1�4�2� O%0!5O����21�
23/#1�/1��%21!$��4์�2��2#N#5"� 

 

2. /?!"F'1>2�ค์�@1/B�?0 

2.1 N�7P12#O2�O%0/2�#024��4 2�27P1�2#N#5"��2#21� N#7P1��2#�1�N�%5"/Q�   
2.2 N�7P1N�#5"�N�5"��%21!$��4์�2��2#N#5"��1��1�06�12�N1�N#5"�O%0/%1�N#5"� 

2.3 N�7P106�12ค/2!�6��1Q��1��1�06�12�N127P1�2#N#5"��2#21� N#7P1��2#�1�N�%5"/Q�   
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3. 2//!Bฐ@%�อ��@1/B�?0 

3.1 �8���%1��5P�9O/4�1"2#O2��6Q� 22!2#��3R�Q�OQ��2#N#5"��2#21�R�O1"N2�!5�#024��4 2� 
�2!N���์�5P�3/�� 80/80 

  3.2 �%21!$��4์�2��2#N#5"��1��1�06�12/%1�N#5"�29��/N2�N1�N#5"� 1"N2�!5�1"23ค1ญ�2�
2�4�4�5P #0�1� .05 

3.3 �1�06�12!5ค/2!�6��1Q��N127P1�2#N#5"��2#21� N#7P1��2#�1�N�%5"/Q�  Q�#0�1�!2� 

 

4. �อ&N�!�อ��@1/B�?0 

4.1 �อ&N�! O@%N%EQอห@ 

�2#�2#�1�N�%5"/Q�  Q�#2"/4�2�N1!�3#8�Nค#7P1�!71�% #/12/4�2 20102-2104 #0�1�
�#0�20�5"�1�#/4�2�5��1Q��?�5P 3 �%8N! 642��1  2คN#5"��5P 2 �?�2#06�12 2566  �3�/� 13 ค� 

 2คN#5"��5P 2 �?�2#06�12 2566 /%1�29�##0�1��#0�20�5"�1�#/4�2�5� /4�"2%1"N�ค�4ค"P2�#  
2�2�1��2#12�5/06�12 2ค�0/1�11�N�5"�N/�71 4 

4.2 �อ&N�! O@%!?/O'1 

• �1/O�#�O� ค71 27P1�2#N#5"��2#21� N#7P1��2#�1�N�%5"/Q�   
• �1/O�#�2! ค71 �#024��4 2��1�27P1�2#N#5"��2#21� N#7P1��2#�1�N�%5"/Q�   
• �1/O�#ค/�ค8! ค71 �4��##!�2#Q�O27P1�2#N#5"��2#21� N#7P1��2#�1�N�%5"/Q�   

4.3 �อ&N�! O@%2"@%#CPO3>N/3@ 

  O���/4�2�N2��%P#��2� /4�"2%1"N�ค�4ค"P2�# 2�2�1��2#12�5/06�12 2ค�0/1�11� 

N�5"�N/�71 4 #0"0N/%2Q��2#��%1��3�/� 2 21��2/์ N %0 6 �1P/P!� 
 

5. /B$C AN%B%�@1/B�?0 

�2#/4�1"ค#1Q��5QN�็��2#/4�1"N�4���%1� R�O�3N�4��2#�2!�1Q��1��2!#9��5P 1 �1��5Q 
 

 

 

 

 

 

 



 

101 

 

 

/2#22#/4�1"O%0�1��212�5/06�12 
2�2�1��2#12�5/06�12 2ค�0/1�11�N�5"�N/�71 4 

5.1 /BNค1@>ห์ห3?�2G!11@0/Bช@ 

 
 

#9��5P 1 �1Q��1��2#2#O2�27P1�2#N#5"��2#21� N#7P1��2#�1�N�%5"/Q� 

 

5.4 (GONชCP0/ช@ญ!1/�2อ& 

  �3Nค#7 P1�!71�5 P2#O2��6 Q�Q/O�9 ON�5 P"/�2ญ 3 �N2� �N/"�#/�21�O%0�#0N!4��%ค8� 2�        
�1��1/1"N2�#9��5P 3 P�"/4�5�2#�3/���1/�N��5Qค/2!21�ค%O1�#0//N2��8��#02�ค์�1�O����21� 
( Item Objective Congruence: IOC) [4] /2�ค N 2� 1 �� 5 ค/2!21�ค% O 1��1�O����21�                  



 

102 

 

 

/2#22#/4�1"O%0�1��212�5/06�12 
2�2�1��2#12�5/06�12 2ค�0/1�11�N�5"�N/�71 4 

!5คN221!�#024��4์ [5] คN2ค/2!21�ค%O1��1�O����21�/1��%21!$��4์�2��2#N#5"� [5] คN2ค/2!
N�7 P1!1 P��1 Q���1��1�O����21�/1��%21!$��4 ์�2��2#N#5"�29�#ค9N�1#์#4�2#์�21� 29�# KR-20 

(Kuder-Richardson Kr-20) [6] O%0��21�ค/2!N�7 P1!1 P��1�O���#0N!4�ค/2!�6��1Q��1�
�1�06�12P�"Q�O29�#21!�#024��4์ค/2!N�7P1!1P��1�ค#1��2ค (Cronbach’s alpha) [7] �#O1!06�12
N�4P!N�4!O%0O�OR��#1��#8����N2��2#�#0N!4� 

5.5  AN%B%�@1# 3อ�O3>N�O&1/&1//�Oอ/G3 

  �2#/4�1"ค#1Q��5QQ�OO��O���2#��%1�O���%8N!�1/1"N2��%8N!N�5"/��21��N1�O%0��21�
/%1���%1� (One Group Pretest-Posttest Design) [8] �6 P�!5% 1�1�0�3N�4��2#N�็�R��2!      
�1Q��2#�5P 1 O��O���2#N�O��O1!9%!5�1��5Q �3O����21��N1�N#5"� �3N�4��2#��%1� P�"Q�ON/%2
�1Q�24Q��3�/� 2 21��2/์ N %0 6 �1P/P!� �1Q�O�N/1�N22#์�5P 16 N�71� �$0�4�2"� �.0. 2566 �6�/1�
N22#์�5P 27 N�71� �$0�4�2"� �.0. 2566 N�O�ค0O���2�Q��2�Q�O�N%021��2/์ �3O����21�
/%1�N#5"� O%0/%1��2��2#21�ค#� 2 21��2/์ (ค#1Q�) N�7P1/2คN2�1��5�#024��4�%23/#1��%8N!
�1/1"N2��5P�327P1�2#N#5"��2#21� N#7P1��2#�1�N�%5"/Q�  O���#0N!4�ค/2!�6��1Q��N1�8�27P1�2#
N#5"��2#21� N#7P1��2#�1�N�%5"/Q�   
 

!@1@�#CP 1 O&&O(%�@1# 3อ� 

 
 

5.6 /BNค1@>ห์�Oอ/G3P O�@��@1# 3อ� 
  N�7P1/2�#024��4 2��8���%1� N�#5"�N�5"��%21!$��4์�2��2#N#5"� O%006�12ค/2!�6�
�1Q��1��1�06�12�N1�8���%1� P�"Q�O2�4�4N�4��7Q��2� R�OO�N คN2N�%5P"O%02N/�N�5P"�N��!2�#�2� 
(X �, SD) คN2�#024��4 2��1��8���%1� (E1/E2) O%0�2#��21�N�#5"�N�5"��%21!$��4์�2��2#
N#5"� P�"�2#��21�คN2�5 (t-test Dependent) Q�O29�# 
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5.7 21F'(3�@1# 3อ� 
  �2!/1/�O1�1��5Q �%�2#2#O2��8���%1� �%�2#/2�#024��4 2��1��8���%1� �%�2#
N�#5"�N�5"��%21!$��4์�2��2#N#5"��N1�N#5"��1�/%1�N#5"� O%0�%�2#�#0N!4�ค/2!�6��1Q��1�
�9ON#5"��5P!5�N1�8���%1� 
 

6. (3�@1/B�?0 

6.1 (3�@121O@�ชF 2EPอ�@1N1C0% 

  R�O�8�27P1�2#N#5"��2#21� N#7 P1��2#�1�N�%5"/Q�  �#��5P!5%1�1�021�O%0�#0�1�R�O     
�6P�Q/O�1�06�12Q�OQ��2#��4�1�4�2#��%1��2!Q��2� N#7P1��8�27P1�2#N#5"��2#21� N#7P1��2#�1�
N�%5"/Q� �3�/� 3 Q��2� �1�#9��5P 1 

                 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1G'#CP 2 27P1�2#N#5"��2#21� N#7P1��2#�1�N�%5"/Q� 
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1G'#CP 3 /5�4�10�์27P1�2#21� N#7P1��O1ค/##0/1�Q��2#�1�N�%5"/Q� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1G'#CP 4 /5�4�10�์27P1�2#21� N#7P1��2#�1�N�%5"/Q� N�7P1Q�O��O���4Q�2N/�Q�Nค#7P1��1�#�5PN25"/2" 
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1G'#CP 5 �%%1��์�5PN�4��2��2#N#5"�#9O �9ON#5"�!5�1�10Q��2#�1�N�%5"/Q� �2!O���2��5P 
�3/��O%0R�O�#��2!!2�2�  

 

6.2 (3�@1ห@'1>2B#$B.@พ�อ�ชF 2EPอ�@1N1C0% �1�O2���2#2��5P 2 

 

!@1@�#CP 2 (3�@1ห@'1>2B#$B.@พ�อ�ชF 2EPอ�@1N1C0% 

 

 

�2��2#2��5P 2 O2��Q/ON/O�/N2/%1��2��327 P1�2#N#5"��2#21� N#7 P1��2#�1�N�%5"/Q�       
R���%1�21��1��%8N!�1/1"N2� �3�/� 13 ค� �%8N!�1/1"N2��3Q��2��1�O�N%021��2/์R�O�9��O1� 
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/2#22#/4�1"O%0�1��212�5/06�12 
2�2�1��2#12�5/06�12 2ค�0/1�11�N�5"�N/�71 4 

ค4�N�็�#O1"%0 83.33 �1�ค0O��#/!�1Q�/!� �6P�29��/N2N���์ 80/80 �5P�1Q�R/O �1Q��5Q�1�06�12"1�R�O�%
21!$��4์�2��2#N#5"�Q�#9�O���1��%%1��์/1��%21!$��4์�2��2#N#5"� P�"R�Oค0O��N�%5P" 81.54   
�6P�"1�1"9NQ�#0�1��5P29��/N2N���์ 80 �2!!2�#�2�N���์�2�/4�1" O2��/N2�2#N#5"�#9O�1��1�06�12
N#7P1��2#�#1��#8��1/�#0�1��3%1�R��้2 �5P�9O/4�1"2#O2��6Q�!5�#024��4 2�29��/N2N���์�5P�1Q�R/O 
 

6.3 (3�@1N'1C0&N#C0&(32?/2#$B์#@��@1N1C0%�Nอ%N1C0%�?&ห3?�N1C0% 

  �2#N�#5"�N�5"��%21!$��4 ์�2��2#N# 5"��N1�N#5"��1�/%1�N# 5"� ค71�2#/4Nค#20/์
ค/2!�O2//�O2�2��2#N#5"�P�"N�#5"�N�5"��2�ค0O���3O����21�N#5"��N1� (Pre-test) O%0
/%1��2#N#5"� (Post-test) O%O/�3!2�3�2#��21�คN2�5 (t-test) �%�2#/4Nค#20/์O2���1��2#2��5P 3 

 

!@1@�#CP 3 (3�@1/BNค1@>ห์ห@ค/@/�O@/ห%O@#@��@1N1C0% 

 
 

�2��2#2��5P 3 �%�2#/4Nค#20/์ ��/N2 �N1�N#5"�!5�%21!$��4์�2��2#N#5"�N�%5P" N�N2�1� 
11.85 2N/�N�5P"�N��!2�#�2� N�N2�1� 1.99 O%0 /%1�N#5"�!5�%21!$��4์�2��2#N#5"�N�%5P" N�N2�1� 
24.15 2N/�N�5P"�N��!2�#�2� N�N2�1� 1.82 N!7P1��21�2!!8�4�2��2#/4�1"��/N2 �9ON#5"��5PR�O#1�  
�2#21�P�"�8��2#21�!5�%21!$��4์�2��2#N#5"�N�%5P"/%1�N#5"�29��/N2�N1�N#5"�1"N2�!5�1"23ค1ญ
�2�2�4�4�5P#0�1� .05 (t = 14.47, df = 12, p = 0.000 ) 

 

6.4 (3�@1'1>N/B%ค/@/พD�พอO��อ�%?�0D�1@#CP/C!NอชF # 3อ� 
  P�" 2�#/! ��/N2 P�"#/!#0�1��1�06�12!5ค/2!�6��1Q�1"9NQ�#0�1�!2� ( �̃= 4.04,   

S.D. = 0.61) N!7P1�4�2#�2#2"�O1 ��/N2 �O1�1�06�12!5ค/2!�6��1Q�!2��5P28� ค71 �O1�8���%1�
22!2#�N2#4!2#O2��4�2#�2N�4�#0��Q��O1�##"2"R�O1"N2��1�N�� ( �̃= 4.55, S.D. = 0.51) 

#1�%�!2 ค71 �O1�N�7Q1/2Q�Q��2�!5�2#�1��2�##"2"N�็�#9��##!R�O1"N2��1�N�� (�̃= 4.48, S.D. 

= 0.51) O%0�O1�5P�9ON#5"��#0N!4�#0�1�ค/2!�6��1Q�P�"N�%5P"�O1"�5P28� ค71 �O1�N���์�2#/1�O%0
�#0N!4��%�2#��4�1�4�2��1�N�� O%0N/!202! (�̃= 3.45, S.D. = 0.51) 
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/2#22#/4�1"O%0�1��212�5/06�12 
2�2�1��2#12�5/06�12 2ค�0/1�11�N�5"�N/�71 4 

7. 21F'(3O3>อ.B'1@0(3�@1/B�?0 

7.1 21F'(3�@1/B�?0 

   �%�2#/4Nค#20/์/2�#024��4 2��1�27P1�2#N#5"��2#21� �5P2#O2��6Q� !5�#024��4 2�N�N2�1� 
83.33/81.54 �6 P�29��/N2N���์�5 P� 1 Q�R/O �%�2#/4Nค#20/์N�#5"�N�5"��%21!$��4 ์�2��2#N#5"�     
�#2��/N2 �%21!$��4์�2��2#N#5"��1��1�06�12�N1�N#5"��1�/%1�N#5"�!5ค/2!O���N2��1�1"N2�!5
�1"23ค1ญ�2�2�4�4�5 P#0�1� .05 N�็�R��2!�5P�1 Q�2!!8�4�2�R/O �%06�12ค/2!�6��1Q��1��9ON#5"�      

�N1�8��2#21� ��/N2P�"#/!�9 ON#5"�!5ค/2!�6��1Q�1"9 NQ�#0�1�!2� ( �̃= 4.04, S.D. = 0.61)      

�6P�N�็�R��2!2!!8�4�2��5P�1Q�R/O 
7.2 อ.B'1@0(3 

   �8���%1��5P2#O2��6Q�!5�#024��4 2� 83.33/81.54 �6P�29��/N2N���์�5P�3/�� 80/80 �0N/O�
R�O/ N2ค0O��N�%5 P"�2��%�2#�3Q��2��2#N#5"�#9 O� 5 P� 9 ON# 5"�22!2#��3���2��1�/1��8�4�            
2#O2��4��##!�2#N#5"��1Q��5Q"1�!5�O1O���N2��1�คN2N�%5P"�5 P23ค1ญQ��8��5 PR�O2#O2��9ON#5"�!5ค/2!    
22!2#��3Q/ON�O2Q�O%0!5ค/2!�#O1!Q��2#��4�1�4�2�Q�Q��2��5P!5N�7Q1/22!�9#�์�6P�N�4��2��2#�3
ค0O��Q�O����/1��%21!$��4์�2#��21� �6P��2#��21��2#N#5"��2#21� 2"Q� 2 21��2/์O%O/ 
�0�3Q/Oค/2!�3ค�1"9NN�็����2�23ค1ญN�4P!1##�#2�1�/1��%21!$��4์คN2N�%5P"�1��2#N#5"�ค0O��
N�%5P"�N1�N#5"�O%0/%1�N#5"�ค71 11.85 O%0 24.15 N!7P1�3�2#��21�คN2�5 (t-test Dependent) 

��/N2�%21!$��4์�2��2#N#5"��1��1�06�12/%1�N#5"�29��/N2�N1�N#5"�1"N2�!5�1"23ค1ญ�5P#0�1� .05          

�6 P�N�็�R��2!2!!8�4�2��5P�1 Q�R/O �1 Q��5 Qค0O���5PR�O�N1�N#5"�"1�R�O�2��2#�7Q ��2��5PNค"N#5"�#9O     
!2O%O/�O2�O�N�O�3Q/O�%ค0O����21��N1�N#5"�11�!21"9NQ�#0�1��P3 O�N/%1��2��1�06�12         
R�ON#5"�#9O�8�27P1�2#N#5"��2!/1/�O1#2"/4�2�1Q��5P!5N�7Q1/2�#��2!O����21��N1�N#5"� 22!2#��3       
ค0O��21�/%1�N#5"�R�ON�O!#O1" �6P�O2��Q/ON/O��6��%ค0O��O����21�/%1�N#5"��1��1�06�12    
!5ค/2!22!2#�29��6Q� 23/#1��2#�#0N!4�ค/2!�6��1Q��1��1�06�12�5P!5�N1�8�27P1�2#N#5"��2#21� 
N#7P1��2#�1�N�%5"/Q�  P�" 2�#/! ��/N2 �9ON#5"�!5ค/2!�6��1Q�1"9NQ�#0�1�!2� (�̃= 4.04, S.D. = 

0.61) �6P�N/�8�%ค71R�O��%1���4�1�4�#4� �#�5��%1�N�็��2#�#1��8�N/%2 O%0�O1��2#�429��์�#4�
�2�N/�829N�2#��4�1�4 �6 P�21�ค%O1��1��2�/4�1"�1��2"�8ญ%1" �#0�1�0#5 (2559) �5PR�O/4�1"        
�6��2#2#O2�O%0�2#�#0N!4��%�#024��4 2��8���%1�#0��ค/�ค8!Q��2�18�22/�##!           
�1��1�06�12#0�1��#4ญญ2�#5/ 4�2�N2�N�ค�4ค18�22/�##! �1 Q��? 2 22�2�N2�R��้2�3%1� 
/4�"2%1"N�ค�4คN��#�9#�์ Q� 2คN#5"��5P 1 �?�2#06�12 2559 �3�/� 21 ค� �%�2#/4�1"��/N2    
�8���%1��5P2#O2��6Q�!5�#024��4 2� N�N2�1� 82.19/80.66 �6P�29��/N2N���์ �5P�3/��R/O 80/80 O%0
�%21!$��4์�2��2#N#5"�29��6Q�1"N2�!5�1"23ค1ญ�5P#0�1� 0.05 O%0!5ค/2!�6��1Q��N1�8���%1�       
Q�#0�1�!2� [10] 
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8. �OอN2%อO%> 

8.1 �OอN2%อO%>�@��@1/B�?0 

�N1�Q�O�8�27P1�2#N#5"�ค#1Q��5Q ค#9ค/#06�12O���2#N#5"�#9O N�#5"!27P1�2#21� /12�818��#�์ 
Nค#7P1�!71�5PQ�O�#0�1�Q��2�O�N%0ค#1Q�Q/Oค#��O/��#O1!06�12/4�5Q�O �1Q��5QN�7P1Q/O�2#Q�O�8��2#21�    
N�4��#024��4 2�29�28� �6 P��#024��4 2��1�27 P1�2#N#5"�29�28��3N�็��O1�N/!202!�1�N���์  
�2�/4�1"O%0�2#�1��3Q��2�/2�R!NN/!202!Q/O27 P1�2#N#5"��2#21�N#7P1��2#�1�N�%5"/Q��5Q      
N�7P1�N/"O�O�O1�O1" 

8.2 �OอN2%อO%>NพEPอ�@1/B�?0ค1?Q�!NอP' 

   ค/#!5�2#/4�1"N�#5"�N�5"��2#21��O/"Q�O�8��2#21��1��2#21��O/"O����21�       
1"N2�N�5"/P�"Q�O�%8N!�1/1"N2��5P!5%1�1�0#N/!�1�O%0Q�%ONค5"��1� N�7P1คO�/2�8�N�N�Q/!N O%0ค/#!5
�2#/4�1"�#0N!4��2#�1��2�8���21�Q�/1/�O1N�4P!N�4!�2��5Q N�7P1�#1��#8��1��227P1�2#N#5"�      
�2#21� N#7P1��2#�1�N�%5"/Q�  Q/O!5�#024��4 2�"4P��6Q� 
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