
�@1พ? !@$32?/2� >์�@��@1N1?0!�อ�!?�N1?0! N1ANอ� �@1ออ�O""O3>
21O@�211ค์พ?2#1@.1!์ NพANอ�@1O2"�!@ฏ0>3#NR�0 

�?NQชO!/?#�11/">�>�?3 4D System 

 

DEVELOPMENT OF STUDENTS’ LEARNING ACHIEVEMENT IN THE 
DESIGN AND CREATION OF PASTRAPORN FOR THAI DANCE 

PERFORMANCE USING DIGITAL INNOVATION 4D SYSTEM 

 

 

 

 

 

 

 

 

พ�1์N�พ !Oอ/#ัญญ@�B3 

 

 

 

 

 

 

 

 

/>�0@!>พ! ์!?ON#็!2N/!ห!@N��อ��@10@�1@#@/ห3?�2C#1 
#1>ญญ@0@�1@0@2#1/ห@"?!�># 2@�@/>ช@!@ฏ0>3#N0@�1@ 

ค!>0>3#�11/0@2#1์ 
/ห@/>�0@3?0N�คP!P30?1@ช/�ค3 ?ญ"B1? 

#ี�@10@�1@ 2566 

3>�2>� >์�อ�/ห@/>�0@3?0N�คP!P30?1@ช/�ค3 ?ญ"B1? 



�@1พ? !@$32?/2� >์�@��@1N1?0!�อ�!?�N1?0! N1ANอ� �@1ออ�O""O3>
21O@�211ค์พ?2#1@.1!์ NพANอ�@1O2"�!@ฏ0>3#NR�0 

�?NQชO!/?#�11/">�>�?3 4D System 

 

 

 

 

 

 

 

 

 

พ11์N�พ !Oอ/#ัญญ@�B3 

 

 

 

 

 

 

 

 

 

 

/>�0@!>พ! ์!?ON#็!2N/!ห!@N��อ��@10@�1@#@/ห3?�2C#1 
#1>ญญ@0@�1@0@2#1/ห@"?!�># 2@�@/>ช@!@ฏ0>3#N0@�1@ 

ค!>0>3#�11/0@2#1์ 
/ห@/>�0@3?0N�คP!P30?1@ช/�ค3 ?ญ"B1? 

#ี�@10@�1@ 2566 

3>�2>� >์�อ�/ห@/>�0@3?0N�คP!P30?1@ช/�ค3 ?ญ"B1? 





(3) 

ห?/�Oอ/>�0@!>พ! ์ �@1พ?��@�32?/2��>N�@��@1N1?0��อ��?�N1?0� N1ANอ� �@1ออ�O��O3>21O@�211ค์ 

พ?2�1@.1�์ NพANอ�@1O2���@�0>3�NR�0�?NQ�O�/?��11/�>�>�?3 4D System 

ชA่อ – !@/2�Bล �@0พ�1์N�พ �Oอ/�ั��@�B3 

2@�@/>ช@ �@�0>3�N0@�1@ 
อ@จ@10์�?่#1@�1@ 1อ�0@2�1@�@10์ค @1� 2B��1@���์, 00./. 
#ี�@10@�1@ 2566  

"�ค?ด0Nอ 

 �@�/>�?0�?O /?/?��B�1>2�ค์NพANอ 1) 21O@�O3>ห@�1>2>��>.@พ�อ��/?��11/�>�>�?3 4D System 

1@0/>�@�@1�1>�>1�์Nค1ANอ�O�N��@0NพANอ�@1O2�� N1ANอ� �@1ออ�O��O3>�ั��@�พ?2�1@.1�์ �อ�
�?�N1?0��?O�/?�0/0@�1@�ี�?N 5 P1�N1?0�2/��Bห3@�/>�0@3?0 �3�B1? 2) N�1?0�N�?0��32?/2��>N�@��@1
N1?0��O@�ค/@/1CO�อ��?�N1?0��?NQ�O�/?��11/�>�>�?3 4D System 1>ห/N@��Nอ�O3>ห3?�N1?0� 3) 0@�1@�3 

2?/2��>N�@��@1N1?0��O@��?�1>��>�?�>�อ��?�N1?0��?NQ�O �/?��11/�>�>�?3 4D System �@/N���์คB�.@พ 

 1Oอ03> 70 O3> 4) 0@�1@ค/@/พ@�พอQ��อ��?�N1?0��?N/?�Nอ�@1N1?0�1@0/>�@�@1�1>�>1�์Nค1ANอ�O�N��@0
NพANอ�@1O2�� N1ANอ� �@1ออ�O��O3>�ั��@�พ?2�1@.1�์P�0Q�O�/?��11/�>�>�?3 4D System 

 �3BN/�?/อ0N@��?NQ�OQ��@1/>�?0 คAอ�?�N1?0��?O�/?�0/0@�1@�ี�?N 5 O���@1N1?0�0>3��11/ P1�N1?0� 

2/��Bห3@�/>�0@3?0 �3�B1? .@คN1?0��?N 1 �ี�@10@�1@ 2566 � @�/� 38 ค� �@1/>�?0ค1?O��?ON�็��@1/>�?0
N�>��1>/@� (Quantitative Research) Nค1ANอ�/AอQ��@1/>�?0 R�OO�N �/?��11/�>�>�?3 4D System O���@1
�?��@1N1?0�1CO O����2อ� O���1>N/>��?�1> O3>O��2อ��@/ค/@/พ@�พอQ� />Nค1@>ห์P�0Q�O2�>�>
N�>�พ11��@ �1>�อ��O/0 คN@1Oอ03> คN@N�3?N0 คN@N�?N0�N��/@�1�@� O3>N�1?0�N�?0�P�0�@1��2อ�
คN@�? (t-test) 
 �3�@1/>�?0พ�/N@ 1) �/?��11/�>�>�?3 4D System /?�1>2>��>.@พP�0.@พ1//อ0CNQ�1>�?�
/@��?N2B� N/ANอพ>�@1�@N�็�1@0�Oอ พ�/N@ �Oอ�?N/?คN@N�3?N01>�?�/@��?N2B�คAอ 1C�O���@1� @N2�อ O3>�@1
Q�O�/?��11/ 2N/��Oอ�?N/?คN@N�3?N01>�?�/@� คAอ �@1O2���3�@1Q�O�/?��11/ 2) �?�N1?0�/?�32?/2��>N
�@��@1N1?0��O@�ค/@/1CO1@0/>�@�@1�1>�>1�์Nค1ANอ�O�N��@0NพANอ�@1O2�� N1ANอ� �@1ออ�O��O3> 

�ั��@�พ?2�1@.1�์ /?คN@N�3?N0�3�N@�ค>O��ห3?�N1?0�2C��/N@�Nอ�N1?0� อ0N@�/?�?02 @ค?��@�2�>�>�?N1>�?� 
.05 3) �3BN/��3อ�/?�32?/2��>N�@��@1N1?0��O@��?�1>��>�?�> Q�1>�?��?/@� N/ANอ� @/@N�?0��?�N���์
ค>O��1>�?�คB�.@พ�1@��/N@ �?�N1?0��B�ค�R�Oค>O���?�1>��>�?�>1>�?��?/@�1Oอ03> 100 O3> 

4) �3BN/��3อ�/?ค/@/พ@�พอQ��Nอ�@1Q�O�/?��11/�>�>�?3 4D System �1>�อ��@1N1?0�P�01//O3>
1@0�Oออ0CNQ�1>�?�/@��?N2B� 

 

ค @2 @ค?ญ:  �@1พ?��@ �32?/2��>N�@��@1N1?0� �@1ออ�O��O3>21O@�211ค์พ?2�1@.1�์ �/?��11/
 �>�>�?3 4D System 

 



(4) 

Thesis Title  Development of Students’ Learning Achievement in the Design 

    and Creation of Pastraporn for Thai Dance Performance Using 

    Digital Innovation 4D System 

Name – Surname Mr. Phongthep Normpanyakul 

Program   Performing Arts Education 

Thesis Advisor  Associate Professor Kamron Suntharanont, M.A.  

Academic Year  2023  

ABSTRACT 

 This research aimed to: 1) create and investigate the efficiency of digital innovation 

4D system on stage costume design subject for the design and creation of Pastraporn 

of secondary 5 (Grade 11) students, Suankularb Wittayalai Chon Buri school, 2) compare 

the academic achievement of learning outcomes for students using digital innovation 

4D system before and after learning, 3) study the academic achievement of practical 

skills for students using digital innovation 4D system based on the quality criteria at 

70%, and 4) explore students’ satisfaction towards the subject of stage costume design 

for the design and creation of Pastraporn using digital innovation 4D system 

 The research samples were 38 of secondary 5 students studying in Arts 

program at Suankularb Wittayalai Chon Buri school, in the first semester of academic 

year 2023. This study was quantitative research, and research instruments comprised digital 

innovation 4D system, lesson plan, knowledge test, skill assessment, and satisfaction 

survey. The data analysis was proceeded by descriptive statistics including percentage, 

mean, standard deviation, and t-test. 
 The research findings revealed that: 1) digital innovation 4D system had the 

overall efficiency at the highest level, and the topics receiving the highest level, on 

average, were presentation style and innovation usage followed by the results of 

innovation usage at a high level, 2) students obtained the average scores of academic 

achievement towards the subject of stage costume design for the design and creation 

of Pastraporn on post-test higher than those of pre-test at a statistical significance level 

of .05, 3) the samples had the academic achievement of practical skills at the highest 

level, and after comparing with the quality criteria, students scored the practical skills 

at an excellent level accounted for 100%, and 4) the samples were satisfied with the 

usage of digital innovation 4D system in education with both overall and sectional scores at 

the highest level. 
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1.1  ค/ำ/N%็#/ำO3>ค/ำ/. ำค?ญ�อ�%ัญหำ   
$B��0@2�%์�@�>O/N��@% ?��@�%>N�0 #?N�O@/#@$N AP1�@% ?��@�%>N�01$N@�$?P�$A��@#

/'?��%%#@">�@' P�$N� @>�%>N�O�$B��0@2�%์�O1�?P 3 �'N@/R/O/N@�%? $@�%#�B1$์N�็��ั��?$�?�Nค'AP1�2 @ค?�
Q��@%$�%>�?��@% ?��@�%>N�0Q��B�#>�>R�2CNN�O@/#@$�@%N�็��%>N�0�?P ?��@O'O/�?P�?�Nค'AP1�P�$
"C#>�ั��@O'>�/?��%%#Q�1?� 20 �ี�O@�/�O@ �?��?Q� �@�� @N�็��O1�#?�@%/@�%@��@��@% ?��@
�%? $@�%#�B1$์�1��%>N�01$N@�N�็�%>�� P�$� @N�็��O1�#BN� ?��@$�%>�?�ค�Q��B�#>�> O'>Q��B�
�N/�/?$Q/ON�็�ค��? N�N� O'>#?คB�"@  P�$ค�R�$#?ค/@# %O1#�?Q� �@$ Q� 2�>�ั��@  #? ?��@�@%�?P�?
%1��O@�O'>#?2B�"@/>�?P�?Q��B��N/�/?$ #?�>�2@�@%�>%?��>��1��N12?�ค#O'>�CO1AP� #?�$?2�์ 1�11#P1�
1O1#1@%? #?/>�?$ %?�1@0?'�%%# O'>N�็� 'N#A1��?�1��@�>#?/'?�ค>��?P�C��O1� #?�?�1>�?P� @N�็�Q�
0�/%%1�?P 21 #?�?�1>2AP12@%"@1@1?��&1O'>"@1@�?P2@# O'>1�B%?�1์"@1@�O1��>P� #?�>2?$%?��@%
N%?$�%COO'>�@% ?��@��N1�1$N@��N1N�AP1��'1��?/>� 2CN�@%N�็�ค�R�$�?P#?�?�1>2C� N�็��/?��%�?�ค>� 
�CO�%>�1��@% N�1�%�%$BคQ/#NO'>1AP� N P�$#?2?##@�? �@#ค/@#��?��1���N1� 

0>'�/?���%%#R�$ �A1N�็�N1�'?�1�์�%>� @�@�>R�$ �?P2?P�2##@N�็�%>$>N/'@$@/�@� 
�?Q�O�N1�?����@��ั��B�?� �N��1�ค/@#N�็����@�>R�$ 2A��1��N1�?�#@�@�%BN�2CN%BN� �?Q�Q��O@��@%?� />�?
�?/>��%>N �? /?���%%# 1?�/'N1/'1#Q/O#�B1$์#?�>�Q��?P1N1�P$�N�>�ค/@#2B��%?$์ #?�>�Q�N#��@ 
�?��?Q�0>'�/?���%%#�@�>R�$ �A1/N@#?��ค/@#2 @ค?��N1 ?��@�O@��@%0@�1@ 1?�2N��'Q/Oค�Q��@�>#?
ค/@#�%>/�?� %CO2@�//�O/�0>'�/?���%%#�%>� @�@�> �'C��ั�คN@�>$# �>�2 @�@� N��ค�>�?P�? �@P�
21�ค'O1��?� %>%@��?��?�>�@%0@�1@O/N��@�>  .0.2542 ��?��?P 4  .0.2562 #@�%@�?P 7 �'N@/R/O/N@ 

Q��%>�/��@%�?��@%N%?$�%CO�O1�#BN��'C��ั��>�2 @�@��?P�C��O1�N�?P$/�?��@%N#A1� �@%��ค%1�Q�%>�1�
�%>�@�>�R�$1?�#? %>#/@�1?�%>$์�%�N�็� %>�%>#B� %CO�?�%?�1@O'>2N�N2%>#2>��> /�O@�?P N2%?"@ 
Nค@% ��/#@$ ค/@#N2#1"@คO'>0?��>N0%?ค/@#N�็�#�B1$์ #?ค/@#"@ค"C#>Q�Q�ค/@#N�็�R�$ %CO�?�
%?�1@�'�%>P$��์2N/�%/#O'>�1��%>N�0�@�> %/#�?Q�2N�N2%>#0@2�@ 0>'�> /?���%%#�1��@�>  
�@%�?0@ "C#>�ั��@�O1��>P� "C#>�ั��@R�$ O'>ค/@#%CO1?�N�็�2@�' �'1���1�B%?�1์�%? $@�% 
�%%#�@�>O'>2>P�O/�'O1# #?ค/@#2@#@%�Q��@%�%>�1�1@�?  %CO�?� @P���N1� #?ค/@#ค>�%>N%>P#
2%O@�2%%ค์ Q�N%COO'>N%?$�%CO�O/$��N1�1$N@��N1N�AP1� ( %>%@��?��?�>�@%0@�1@O/N��@�>, 2542, �. 3) 

/'?�2C�%�@%0@�1@�?Q� AQ��@� B��0?�%@� 2551 �'BN#2@%>�@%N%?$�%CO0>'�> R�O%>�B1�ค์
ค/@#%CO�?�1>2 @ค?� O'>คB�'?�1�>�?P�CON%?$��O1�%CO P�$#?Q�ค/@#2 @ค?�/N@�'BN#2@%>�@%N%?$�%CO0>'�>
N�็��'BN#2@%>�?P�N/$ ?��@Q/O�CON%?$�#?ค/@#ค>�%>N%>P#2%O@�2%%ค์ #?�>���@�@%�@�0>'�> �AP��#ค/@#�@# 

#?2B��%?$"@  ค/@##?คB�คN@�@P�#?�'�N1คB�"@ �?/>�#�B1$์ �>��%%#�@�0>'�>�N/$ ?��@�CON%?$��?Q��O@�
%N@��@$ �>�Q� 2�>�ั��@ 1@%#�์ 2?�ค# �'1����@%� @R�2CN�@% ?��@2>P�O/�'O1# 2N�N2%>#Q/O�CON%?$�  

#?ค/@#N�AP1#?P�Q���N1� 1?�N�็�%@��@�Q��@%0@�1@�N1/%A1�%>�1�1@�? R�O (2 @�?�/>�@�@%O'>
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#@�%�@��@%0@�1@, 2551, �. 182) �?��?Q�คB�"@ �1��CON%?$�N#AP1���?Q�#?�$#0@�1@�ี�?P 6 �>�O1� 
#?�?�1>Q��@%O2��/'@�/'@$%C�O�� #?ค/@#ค>�%>N%>P#Q��@%O2���@�0>'�NN�็�คCNO'>N�็�/#CN 2@#@%�
2%O@�2%%ค์'>ค%2?Q�Q�%C�O���?P�AP��1� 2@#@%�/>Nค%@>/์O�N��1��@%O2���@�0>'�NO'>'>ค%  

�?P�O1��@%2AP1ค/@#/#@$Q��@%O2�� %/#R��@�1>��> '�1�Nค%AP1�O�N��@$ O2� 2? N2?$� �@� 1B��%�์
O'>2�@��?P�?P#?�'�N1�@%O2�� 2@#@%�/>�@%�์�@%O2���@�0>'�NO'>'>ค%  ?��@O'>Q�ON���์�@%
�%>N#>�Q��@%�%>N#>��@%O2�� O'>2@#@%�/>Nค%@>/์�N@�@��@%Nค'AP1�R//�1��COค�Q��?/>��%>� @/?�
O'>� @#@�%>$B��์Q�OQ��@%O2��R�O (2 @�?�/>�@�@%O'>#@�%�@��@%0@�1@, 2551, �. 189) 

�@�2@%>/'?�2C�%�@%0@�1@�?Q� AQ��@��?��'N@/�O@��O� 2�@�0@�1@�@�� @N�็��?P�>�O1�
� @N�>��@%�?��@%N%?$�%COQ/O21�ค'O1��?�/'?�2C�%�?��'N@/ P%�N%?$�2/��B/'@�/>�$@'?$ �'�B%? �@�R�O
�?�� @/'?�2C�%Q�%>�?��?Q�#?�$#0@�1@�1��'@$ P�$� @�@%�?��@%N%?$��@%21�O���@%N%?$�
0>'��%%#�1�P%�N%?$�2/��B/'@�/>�$@'?$ �'�B%? �?P#BN�N�O�Q/O�?�N%?$�R�ON'A1�N%?$��@#ค/@#��?�O'>
ค/@#2�Q��1���N1�Q�0@2�%์�1�0>'��%%# Q�%@$/>�@�@%�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2��  

�ON�็�O�/�@�Q/O�?�N%?$�R�O'�#A1��>�?�>�@��%>2��@%�์ �@��@%2%O@��>Q��@� R�O'1���>�?�> 
�@�1B��%�์O'>�>Q��@��%>� �@P�N�็��@%N2%>#2%O@��%>2��@%�์Q/O�?�N%?$�#?�?�1>�@%��>�?�>�@%�ั�  

 ?2�%@"%�์O'O/ $?�2@#@%�N2%>#2%O@�2#@�>Q/O�?�N%?$����N1�?�2>P��N@� N R�O�@��@Q� 1?��?Q�$?��N/$Q�
�O@�2"@/>�>�Q�Q/O�?�N%?$�#?�>�Q��?P1N1�P$� '>N1?$�1N1� Q2NQ��?�2>P��N@� N /?2�BN'O� N �O1$ N  
#@��@Q� �?��?Q�Q�%@$/>�@�@%�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2�� N%AP1� �@%�ั� ?2�%@"%�์ N�็��@%
 ?��@�O@� B��> >2?$ �?�1> >2?$ O'>N��ค�>�@��%�O'>�@�1O1# Q/O�?�N%?$�R�O�?Q�Q��ั��B�?�O'> 

Q�1�@ค� 

%C�O���@%�ั� ?2�%@"%�์ #?/'@�/'@$%C�O�� �@P�#?�'BN#"C#>�ั��@�@��@/�O@��?P�%>�1�
1@�? �ั� ?2�%@"%�์ O'>�'BN#�?P�?�� @P�$N�>� @�>�$์ �@P�O�N'>�'BN#�>#?'?�1�>�?PO���N@��?�
P�$N� @>�1�O�N'>�'BN# �@%1�B%?�1์%C�O���@%�ั� ?2�%@"%�์#?ค/@#� @N�็�O'>2 @ค?� N�AP1��@�N�็�
Nค%AP1�O�N��@$N� @> �?P� @/��R/ON�็�O��O�� �?��?Q�N AP1Q/O�@%�?��@%N%?$��@%21� %@$/>�@�@�0>'�N
R�$Q�P%�N%?$�#?%C��%%#�?�N�� �CON%?$�ค/%R�ON%?$�%CO/>�?�@%2%O@�Nค%AP1�O�N��@$ P�� '>ค% N AP1� @#@Q�O
Q��@%O2�� O'>N�็�ค/@#%CO�?P�CON%?$��>R�O� @R�Q�OQ��@%�%>�1�1@�? Q�1�@ค� 

%C�O���@%11�O��'/�'@$Q��@%�ั� ?2�%@"%�์�B�$A�Nค%AP1� �?/  %> �@� $?�1์ '>� 

Q��ั��B�?�#?%C�O���?P/'@�/'@$ �@P�%C�O���?Q�N�>#�?P2A��1��?�#@�?Q�O�N1�?����ั��B�?�2N/�Q/�N 
$?��>$#Q�O/>�?�@%Q��@%11�O��'/�'@$�ั� ?2�%@"%�์�@#%C�O��O'>/>�?Q�1�?� �?PQ�O/>�?�@%11�O��
P�$�@%/@��O/$#A1 '����%>�@1N AP1� @#@N�็�O��/@���2>�@��ั�'����A��O@ �@P�Q��@%/@��O/$#A1
'��%>�@1'?�1�>�?Q #?�O1� @�?��@�N�ค�>ค/'@$1$N@��?P1@�� @Q/O'/�'@$R#N2/$�@# N�N� �@%/@�
%C��%�'@$�N@� N �@%/@�%>$>O�N'>�N1�R!���A��O@�?P#?��@�Q/�NQ/ON�N@�?� ค/@#2#�B'�1�'/�'@$
�?Q�/#� %/#�@��@%Q�O%>$>N/'@Q��@%/@��@� �@P��O1� @�?�N/'N@�?Q�A1N�็��ั��?$2N��'Q/O�?Q��1��1��@%
11�O��'/�'@$Q��@%�ั� ?2�%@"%�์#?1B�2%%ค/@��CON%?$�R#N#?�?�1>�O@��@%/@� O'>ค/@#2@#@%�
 AQ��@��@��O@�/>�>�%0>'�N�?P�? �1%์��?��O1� @�?��1�%>$>N/'@N%?$�Q�%>��/�N/$�>�R#N2@#@%�N1AQ1Q/O
R�O �@�� @Q/OO��'/�'@$�?PQ�OQ��@%�ั� ?2�%@"%�์�@�ค/@#�%>�?�2/$�@#O'>ค/@#2#�C%�์ �?��?Q�
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N AP1Q/O�CON%?$�N�>��'2?#&��>N�@��@%N%?$�Q�%@$/>�@�?Q �@�ค/%Q�ON�คP�P'$?#@N�็�Nค%AP1�#A1Q��@%
11�O��'/�'@$R�O P�$�@%2%O@�O'>Q�O�/?��%%#�@%21��?P�N/$ ?��@�@��O@��?�1>O'>�>���@�@%
P�$�@%2%O@��/?��%%# 4D System 2 @/%?�Q��@%�N/$11�O��'/�'@$ ?2�%@"%�์ N AP1Q/O ?��@
%>���%>�/��@%�O@�ค/@#ค>�2CN�@%'�#A1��>�?�>�?P2#�C%�์O��O'>N�>��%>2>��>N"@ 2@#@%��N1$1�
�'�@� ?��@N�็�1@�? �N1R�OR�Q�1�@ค� 

�O/$N/�B�'�?��'N@/ �CO/>�?$#BN�0@�1@ ค>�คO� �%>�>1�์�/?��%%#�@��@%0@�1@ �@%11�O��
2%O@�2%%ค์'/�'@$O'>�@��ั� ?2�%@"%�์�@�0>'�NR�$ N AP1�@%1�B%?�1์ �N1$1� 2A�2@��@� 

 ?2�%@"%�์�@�0>'�NR�$ P�$N/O�ค/@#2 @ค?�O'>� @N�็��?P�CON%?$��>R�ON%?$�%COQ/O21�ค'O1��@#/'?�2C�%
�1�P%�N%?$� O'>N1AQ1�N1�@%N%?$��@%21�Q/O�?�2#?$ � @Q/O�CON%?$�N�>�#?�?�1>�%>�/��@%ค>�
2%O@�2%%ค์ #?ค/@#2@#@%��Q��@%Q�ON�คP�P'$? 21�ค'O1��?��P$�@$�@%�?��@%0@�1@�@#O���@%
0@�1@O/N��@�>  B��0?�%@� 2560 -2579 �1�2�1��N1ค/@#�O1��@%Q�0�/%%1�?P 21 P�$Q�ON�คP�P'$? 
�/?��%%#�>�>�?' 4D System #@Q�OQ�%@$/>�@�@%�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2�� N%AP1��@%
11�O��'/�'@$O'>�@%�ั� ?2�%@"%�์�1��?�N%?$�Q/O#?�%>2>��>"@  �%%'B�@#/?��B�%>2�ค์ O'>$?�
N�็��@%/@� AQ��@��@�/>�@�? Q/OO�N�CON%?$��?P#?ค/@#��?�O'>2�Q� �?P�>�%>�1�1@�? R�OQ�1�@ค�
�N1R� 

 

1.2  /?� ุ%1>.�ค์�อ��ำ1/>�?0   

 1.2.1  N AP12%O@�O'>/@�%>2>��>"@ �1��/?��%%#�>�>�?' 4D System %@$/>�@�@%�%>�>1�์
Nค%AP1�O�N��@$N AP1�@%O2�� N%AP1� �@%11�O��O'>�ั��@� ?2�%@"%�์ �1��?�N%?$��?Q�#?�$#0@�1@�ี�?P 
5 P%�N%?$�2/��B/'@�/>�$@'?$ �'�B%? 
 1.2.2 N AP1N�%?$�N�?$��'2?#&��>N�@��@%N%?$��O@�ค/@#%CO %@$/>�@�@%�%>�>1�์Nค%AP1�O�N�
�@$N AP1�@%O2�� N%AP1� �@%11�O��O'>�ั��@� ?2�%@"%�์ �1��?�N%?$��?Q�#?�$#0@�1@�ี�?P 5 
P%�N%?$�2/��B/'@�/>�$@'?$ �'�B%? �?PQ�O�/?��%%#�>�>�?' 4D System %>//N@��N1�O'>/'?�N%?$� 

 1.2.3 N AP10@�1@�'2?#&��>N�@��@%N%?$��O@��?�1>��>�?�> %@$/>�@�@%�%>�>1�์Nค%AP1�O�N�
�@$N AP1�@%O2�� N%AP1� �@%11�O��O'>�ั��@� ?2�%@"%�์ �1��?�N%?$��?Q�#?�$#0@�1@�ี�?P 5 
P%�N%?$�2/��B/'@�/>�$@'?$ �'�B%? �?PQ�O�/?��%%#�>�>�?' 4D System �@#N���์คB�"@  %O1$'> 70 

 1.2.4 N AP10@�1@ค/@# @� 1Q��1��?�N%?$�#?�$#0@�1@�ี�?P 5 P%�N%?$�2/��B/'@�/>�$@'?$ 
�'�B%? �?P#?�N1�@%Q�O�/?��%%#�>�>�?' 4D System �%>�1��@%N%?$�%@$/>�@�@%�%>�>1�์Nค%AP1�O�N��@$
N AP1�@%O2�� N%AP1� �@%11�O��O'>�ั��@� ?2�%@"%�์ 

 

1.3  .//�>ฐำ#�ำ1/>�?0 

 1.3.1 �/?��%%#�>�>�?' 4D System �%>�1��@%N%?$��@%21�%@$/>�@�@%�%>�>1�์Nค%AP1�
O�N��@$N AP1�@%O2�� N%AP1� �@%11�O��O'>�ั��@� ?2�%@"%�์ �1��?�N%?$��?Q�#?�$#0@�1@�ี�?P 5
P%�N%?$�2/��B/'@�/>�$@'?$ �'�B%? #?�%>2>��>"@ �@#N���์คB�"@ Q�%>�?��? 
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 1.3.2 �?�N%?$��?Q�#?�$#0@�1@�ี�?P 5 #?�'2?#&��>N�@��@%N%?$��O@�ค/@#%CO %@$/>�@�@%
�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2�� N%AP1��@%11�O��O'>�ั��@� ?2�%@"%�์�?P Q�O�/?��%%#�>�>�?' 
4D System /'?�N%?$�2C��/N@�N1�N%?$� 

 1.3.3 �?�N%?$��?Q�#?�$#0@�1@�ี�?P 5 #?�'2?#&��>N�@��O@��?�1>��>�?�> %@$/>�@�@%�%>�>1�์
Nค%AP1�O�N��@$N AP1�@%O2�� N%AP1��@%11�O��O'>�ั��@� ?2�%@"%�์�?PQ�O�/?��%%#�>�>�?' 4D 

System �@#N���์คB�"@ Q�%>�?��?R#N�O1$�/N@ %O1$'> 70 

 1.3.4 �?�N%?$��?Q�#?�$#0@�1@�ี�?P 5 #?ค/@# @� 1Q��N1�/?��%%#�>�>�?' 4D System 
�%>�1��@%N%?$�%@$/>�@%@$/>�@�@%�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2�� N%AP1��@%11�O��O'>�ั�
�@� ?2�%@"%�์ Q�%>�?�#@� 

 

1.4  �อ$N���ำ1/>�?0 

 �@% ?��@�'2?#&��>N�@%11�O��O'>2%O@�2%%ค์ ?2�%@"%�์ N AP1�@%O2���@�0>'�NR�$ �?P
Q�O�/?��%%#�>�>�?' 4D System �1��?�N%?$��?Q�#?�$#0@�1@�ี�?P 5 #?�1�N��Q��@%/>�?$ �?��?Q 
 1.4.1 �1�N���O@��%>�@�%O'>�'BN#�?/1$N@� 
  �%>�@�% R�OO�N �?�N%?$��?Q�#?�$#0@�1@�ี�?P 5 O���@%N%?$�0>'��%%# P%�N%?$�2/�
�B/'@�/>�$@'?$ �'�B%? 
  �'BN#�?/1$N@� �?PQ�OQ��@%/>�?$Q�ค%?Q��?Q Q�O�?�N%?$��?Q�#?�$#0@�1@�ี�?P 5 O���@%N%?$�
0>'��%%# P%�N%?$�2/��B/'@�/>�$@'?$ �'�B%? "@คN%?$��?P 1 �ี�@%0@�1@ 2566 � @�/� 38 ค� 

 1.4.2 �1�N���O@�N�AQ1/@ 
  �/?��%%#�>�>�?' 4D System N�็��/?��%%#�?P�CO/>�?$�%>$B��์�@Q�N�็�P�%O�%#N AP1 ?��@ 
�'2?#&��>N�1��CON%?$��O@�ค/@#%COO'>�?�1>��>�?�> Q�%@$/>�@�@%�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2�� 
 1.4.3 �1�N��N/'@ 
  "@คN%?$��?P 1 �ี�@%0@�1@ 2566 

 1.4.4  �1�N��2�@��?P 
  P%�N%?$�2/��B/'@�/>�$@'?$ �'�B%? 1 @N"10%?%@�@ �?�//?��'�B%? 
 

1.5  #>0ำ/0?พ!์N�พำ> 

 1.5.1 �'2?#&��>N�@��@%N%?$� /#@$�@� �'�1�ค>O���?PR�O�@��@%�%>N#>��O@�ค/@#%CO
N�?P$/�?��%>/?�>�?P#@�1�%C�O��'/�'@$ 1B��%�์ O'>�@%N�%?$#1B��%�์ �?�1>�@%11�O��'/�'@$
O'>�@%�ั� ?2�%@"%�์ �@#%C�O��Nค%AP1�O�N��@$�B�$A�Nค%AP1�P�� - '>ค%P�$Q�O�/?��%%#�>�>�?' 4D 

System 

 1.5.2 �@%11�O��2%O@�2%%ค์�@� ?2�%@"%�์ /#@$�@� �@%11�O��2%O@�2%%ค์'/�'@$ 

�@%�ั� �@� ?2�%@"%�์�B�$A�Nค%AP1�P�� – '>ค% P�$Q�O�/?��%%#�@%11�O���/?��%%#�>�>�?' 4D 

System 
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 1.5.3 �@%�ั��@� ?2�%@"%�์ /#@$�@� �@%�ั�N�>�N2O�O'>N�็�N2O�'@$ P�$Q�O�>Q�P�%N��@P�
N�็�P'/>N2O�$@/#?�?Q�2?N�>�O'>2?�1�#?��@�Q/�NO'>�>Q��O1�@P�N�็�P'/>�?P#?�@%�>�N�'?$/�?��� ?2�%@
"%�์(�%1�ค1) �@#'/�'@$�?P11�O��O'>2%O@�2%%ค์ 

 1.5.4 �@%O2���@�0>'�NR�$ /#@$�@� �@%O2���@�0>'�N�%>N"��N@� N N�N� P�� '>ค% 
%>� @ % @#@�%�@� �?P#?'?�1�>�@%O�N��@$�%>�1�R��O/$ /'@$2N/� คA1 0>%@"%�์ ��># ># @"%�์
O'> ?2�%@"%�์ #@�%>�1�N�็�Nค%AP1�O�N��@$Q��@%O2���@�0>'�NR�$ 

 1.5.5 �/?��%%#�>�>�?' 4D System /#@$�@� �/?��%%#�?PQ�ON�คP�P'$?Q��@%11�O��
2%O@�2%%ค์  ?2�%@"%�์ �B�$A�Nค%AP1�P�� – '>ค% 1$N@�N�็�%>�� 4D System #?ค/@#/#@$ คA1 D1 

Design /#@$�@� �@%11�O�� D2 Drawing /#@$�@� �@%/@�'/�'@$ D3 Doing /#@$�@� �@%�ั�
'/�'@$ D4 Distribute /#@$�@� �@%� @N2�1O'>N�$O %N�'�@�Q�P%�N%?$� System /#@$�@� %>��
�@%�%/�21�คB�"@ �B��?Q��1��O/$/��%คB�"@ N�##>P� (PCDA) �?��?Q��@%Q�O�/?��%%#�>�>�?' 4D 
System N�็��/?��%%#�?PQ�OQ��@%�?��@%N%?$��@%21�2%O@�2%%ค์ ?2�%@"%�์ �B�$A�Nค%AP1�P�� – 
'>ค% 1$N@�N�็�%>���@#' @�?�O'>#?�@%�%/�21�P�$Q�O�%>�/��@%/��%คB�"@ N�##>P� (PDCA) #@
O�OR��%?��%B��B��?Q��1�Q��@%��>�?�>2%O@�2%%ค์�@� 

 1.5.6  ?2�%@"%�์ /#@$�@� Nค%AP1�O�N��@$�1��COO2���?/ %>Q��@%O2��P�� – '>ค% �?P
� @�O/$�O@ R�OO�N N2AQ1/%A1�'1�1�ค์ �@P�N�็�N2AQ1ค1�'#�N@�O@�/�O@�'1� #?�@%�N1O��N2AQ1O���N1�%�
O'>N2%>#N�O@2?PN/'?P$#�%��%>N/�Q�O%?�O%O #?�%1�ค1 1>��%��C /%A1  @/B%?� Q�/>�?$�?Q /#@$�@� �%1�ค1 

 1.5.7 �@%�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2�� /#@$�@� %@$/>�@/�@P�Q�O���@%N%?$�
0>'��%%# %>�?��?Q�#?�$#0@�1@�ี�?P 5 P%�N%?$�2/��B/'@�/>�$@'?$ �'�B%? 
 

1.6  �1อ$O#/ค>�Q#�ำ1/>�?0 

      �?/O%1อ>.1>     �?/O%1�ำ/ 

 
 

                   
 

 

 

 

 

.ำพ!?่ 1.1 �%1�O�/ค>�Q��@%/>�?$ 

 

 

 

 

�@%Q�O�/?��%%#�>�>�?' 4D System 

Q��@%11�O��'/�'@$ ?2�%@"%�์  
&3.?/2!">N!ำ��ำ1N1?0# 

�@%11�O�� ?2�%@"%�์ 

1. �'2?#&��>N�@��@%N%?$��O@�ค/@#%CO 
2. �'2?#&��>N�@��@%N%?$��O@��?�1>��>�?�> 

�@%11�O��'/�'@$ 

 3. ค/@# @� 1Q� 
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1.7  %1>P0�#์!?่คำ�/Nำ�>R�O1?$ 

 1.7.1 R�O%C�O���@%21� %@$/>�@�@%�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2�� N%AP1��@%
11�O��O'>�@%�ั��@� ?2�%@"%�์ �1��?�N%?$�%>�?��?Q�#?�$#0@�1@�ี�?P 5 P%�N%?$�2/��B/'@�/>�$@'?$ 
�'�B%? P�$Q�O�/?��%%#�>�>�?' 4D System 

 1.7.2 N�็�O�/�@�Q��@%Q�O�/?��%%#�>�>�?' 4D System N AP1 ?��@�?�1>�@%�%>�>1�์Nค%AP1� 
O�N��@$�%>�1��@%O2���@�0>'�N 
 1.7.3 N�็�O�/�@�Q��@%�%>$B��์Q�ON�คP�P'$?#@Q�OQ��@%11�O��O'>2%O@�2%%ค์ ?2�%@
"%�์�%>�1��@%O2���@�0>'�N 



"��?P 2 

N/�2@1O3>�@!/>�?0�?PN�?P0/�้/� 
  

 />�5$N%AP1��6% 5��6�'25#&��>N�6��6%N%?$��1��5�N%?$� N%AP1� �6%11�O��O'42%O6�2%%ค์ 

 52�%6"%�์ N AP1�6%O2���6�0>'�NR�$ �?PQ�O�/5��%%#�>�>�5' 4D System Q/O21�ค'O1��5�O���6%
N%?$�0>'��%%# %6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%? 
N AP1N�็� AQ��6��O1#C'Q��6%11�O���6%�5��6%N%?$�%CO�?P/'6�/'6$2A��1� 2A�26� 1�B%5�1์O'4�N1
$1��%%#/>�?%C�O���6%�ั�'/�'6$ 52�%6"%�์�?PQ�OQ��6%O2��P�� '4ค% �CO/>�5$R�O0@�16 O�/ค>� 
�&1�?�?PN�?P$/�O1� คO�ค/O6�O1#C'N1�26% � 6%6 O'4�6�/>�5$�N6� N �?PN�?P$/�O1� 26#6%�N%?$�N%?$�2%B�R�O
�5��?Q 
 2.1 /'5�2C�%O���'6��6%0@�16�5Q� AQ��6�  B��05�%6� 2551 

  2.1.1 คB�"6 �1��CON%?$��N/��5Q��?P 3 

  2.1.2 #6�%�6�O'4�5/�?Q/5� 

 2.2 /'5�2C�%O���6%N%?$�0>'��%%# P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%? 
  2.2.1 />25$�50�์�1�/'5�2C�% 

  2.2.2 �B�#BN�/#6$/'5�2C�%  
  2.2.3 26%4%6$/>�6N >P#N�># �6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� 
  2.2.4 คB�"6 �CON%?$�%6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� 
  2.2.5 �'�6%N%?$�%CO%6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� 
 2.3 O�/ค>��6%�5��6%N%?$��6%21� 

  2.3.1 ค/6#/#6$�1��6%�5��6%N%?$��6%21� 

  2.3.2 �6%�5��>��%%#�6%21� 

  2.3.3 %C�O���6%N%?$��6%21��?P 5��6�O6��5�14 >25$ 

 2.4 �'25#&��>N�6��6%N%?$� 

  2.4.1 ค/6#/#6$�'25#&��>N�6��6%N%?$� 

  2.4.2 O��/5�O'4�%4N#>��'25#&��>N�6��6%N%?$� 

  2.4.3 /'5�N���์Q��6%2%O6�O����21�/5��'25#&��>N�6��6%N%?$� 

  2.4.4 �6%2%O6�O'4�%/�21�O���%4N#>��6��O6��5�14��>�5�> 
  2.4.5 �6%2%O6�O'4�%/�21�O���%4N#>��6��O6��>� >25$ 

  2.4.6 O��21��6#ค/6# @� 1Q� 

  2.4.7 ค/6#2 6ค5��1�ค/6# @� 1Q� 

  2.4.8 '5�1�4�1��6%�%4N#>�ค/6# @� 1Q� 

  2.4.9  O���%4N#>�ค/6# @� 1Q� 

  2.4.10 �6%�%4N#>�ค/6# @� 1Q� 

  2.4.11 �6%2%O6�O'4�%/�21�คB�"6 �1�O��21��6#ค/6# @� 1Q� 
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 2.5 �/5��%%#�>�>�5' 4D System 

  2.5.1 ค/6#/#6$�1��/5��%%# 

  2.5.2 �/5��%%#�6%0@�16 
  2.5.3 �/5��%%#�>�>�5' 4D System 

  2.5.4 �6%Q�O�/5��%%#�>�>�5' 4D System 

 2.6 �6%�ั��6� 52�%6"%�์ 

  2.6.1 ค/6#/#6$�1� 52�%6"%�์ 

  2.6.2 ค/6#2 6ค5��1� 52�%6"%�์ 

  2.6.3 Nค%AP1�O�N��6$ 52�%6"%�์R�$ 

  2.6.4 /52�BN$O��ั� 52�%6"%�์ 

  2.6.5 '5�1�4%C�O��O'4�6%2%O6�'/�'6$ 

  2.6.6 �6%�ั� 52�%6"%�์ 

 2.7 �6�/>�5$�?PN�?P$/�O1� 
  2.7.1 �6�/>�5$Q��%4N�0 

  2.7.2 �6�/>�5$�N6��%4N�0 

 

2.1 ห3?�2C!1O�!�3@��@10@�1@�?Q!พAQ!ฐ@! พB� 0?�1@� 2551 

 2.1.1 คB�"6 �1��CON%?$��N/��5Q��?P 3 

   ���5Q�#5�$#0@�16�?�?P 6 

   #?�5�14Q��6%O2��/'6�/'6$%C�O�� #?ค/6#ค>�%>N%>P#Q��6%O2���6�0>'�NN�็�คCN 
O'4N�็�/#CN 2%O6�2%%ค์'4ค%25Q�Q�%C�O���?P�AP��1� 26#6%�/>Nค%64/์O�N��1��6%O2���6�0>'�NO'4
'4ค%�?P�O1��6%2AP1ค/6#/#6$Q��6%O2�� 1>��> '�1�Nค%AP1�O�N��6$ O2� 2? N2?$� �6� 1B��%�์ O'4
2�6��?P�?P#?�'�N1�6%O2�� />�6%�์�6%O2���6�0>'�NO'4'4ค%  5��6O'4Q�ON���์�6%�%4N#>�Q��6%
�%4N#>��6%O2�� O'426#6%�/>Nค%64/์�N6�6��6%Nค'AP1�R//�1��COค�Q��?/>��%4� 6/5�O'4� 6#6
�%4$B��์Q�OQ��6%O2�� 
   N�O6Q�/>/5��6�6%�1��6�0>'�NO'4�6%O2��'4ค%R�$ O'4���6��1��Bคค'2 6ค5� 
Q�/��6%�6�0>'�NO'4�6%'4ค%�1��%4N�0R�$Q�$Bค2#5$�N6� N 26#6%�N�%?$�N�?$��6%� 6�6%O2��
R�Q�OQ�P1�62�N6� N O'4N2�1O�/ค>�Q��6%1�B%5�1์�6�0>'�NR�$ 

 2.1.2 #6�%�6�O'4�5/�?Q/5� 

   P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%? R�O 5��6/'5�2C�%�'BN#26%4�6%N%?$�%CO0>'�4 
%6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� �5Q�#5�$#0@�16�?�?P 5 21�ค'O1��6#/'5�2C�%
O���'6��6%0@�16�5Q� AQ��6�  B��05�%6� 2551 �5Q�#6�%�6� �5/�?Q/5�O'426%4�6%N%?$�%COO���'6� 
�'BN#26%4�6%N%?$�%CO0>'�4 26%4�?P 3 �6�0>'�N O'4คB�"6 �1��N/��5Q��?P 3 �?P�1��5�N%?$�%4�5��5Q�
#5�$#0@�16�?�?P 6 Q�/'5�2C�%��5��%5��%B� 2564 (P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%?, 2564 � 35-40) 
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P�$�%%�BN�AQ1/6/'5�2C�%O���6%N%?$�0>'��%%# %6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� 
P�$� 6/��#6�%�6�O'4�5/�?Q/5� �5��?Q 
 26%4�?P 3 �6�0>'�N 
 #6�%�6� 03.1 N�O6Q�O'4O2��11��6��6�0>'�N1$N6�2%O6�2%%ค์ />Nค%64/์ /> 6�1์/>�6%�์
คB�คN6 �6�0>'�N �N6$�1�ค/6#%CO2@�ค/6#ค>�1$N6�1>2%4 �AP��# O'4�%4$B��์Q�OQ��?/>��%4� 6/5� 

 #6�%�6� 03.2 N�O6Q�ค/6#25# 5��์%4//N6��6�0>'�N �%4/5�>062�%์O'4/5���%%# N/O�
คB�คN6�1��6�0>'�N�?PN�็�#%���6�/5���%%# "C#>�ั��6�O1��>P� "C#>�ั��6R�$O'426�' 

 �CO/>�5$R�O/>Nค%64/์#6�%�6��5��'N6/O'O/ N/O�/N6%6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%
O2�� 21�ค'O1��6##6�%�6� 0.3.2 � 6�/�/�@P��5/�?Q/5� �5��?Q 
 #�.0 3.2 #.5/4 � 6N2�1O�/ค>�Q��6%1�B%5�1์�6�0>'�NR�$ 

 26%4O���'6� �6%1�B%5�1์�6�0>'�N "C#>�ั��6�O1��>P� 

 26%4�6%N%?$�%CO �6�#6�%�6�O'4�5/�?Q/5� �5��'N6/%6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1
�6%O2�� N%AP1��6%�ั��6� 52�%6"%�์ #?�1��N6$26%4 �5��?Q 
 1) ค/6#%CON�AQ1��O�N�?P$/�5��6%�ั��6� 52�%6"%�์ 

 2) �6%Q�O�/5��%%#�>�>�5' 4D System N AP12%O6�2%%ค์�6� 52�%6"%�์ 

 3) �6%�@�24�@�O'4�6%'1�'6$ P�$Q�O�/5��%%# 4D System 

 4) �6%�ั��6� 52�%6"%�์ N�AQ1��O� 

 5) �6%� 6N2�1�6� 52�%6"%�์ (�%1�ค1) O'4�6%N�$O %N 
 

2.2  ห3?�2C!1O$!�@1N1?0!0>3#�11/ P1�N1?0!2/!�Bห3@"/>�0@3?0 �3"B1?  
 �6��6%0@�16/'5�2C�%O���6%N%?$�0>'��%%#P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%? �5Q�1$CN
N'��?P8 /#CN 3 � 6�'�N1/>� 1 6N"10%?%6�6 �5�//5��'�B%? 25��5�2 6�5��6�N�� AQ��?P�6%0@�16#5�$#0@�16
�'�B%?%4$1� P�%05 �์ 038-119649 N�>� N#AP1/5��?P 5 #?�6ค# 2542 �?P�4Q/ON�O��?PR#N#?�?PN%?$�Q� AQ��?P�?Q#?
P1�62N%?$�Q�%4�5�#5�$#0@�16 %/#�5Q�N�O��?PR#N#?P1�62R�N%?$��?PR�' N R�O N�AP1��6��6�Oค'� 

�B��%5 $์ O'4'C�ค��?P� 6�6�1$CNQ��>ค#1B�26/�%%#1#�4 �?P#?� 6�/�#6�N�O��OR#N24�/��?P�4R�N%?$�
R�' N �O6�N�AP1��6�R#N#?%��%4� 6�6�O'41?�1$N6�Q��%>N/��?Q R#N#?P%�N%?$�#5�$#N'$ N�O6�1��>ค#
1B�26/�%%# คB�/>�%# �%#�>1�์ (P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%?, 2566, �. 5) #?ค/6#ค>�/N6�4� 6
1$N6�R%�@��4R�OP%�N%?$��?P#?คB�"6 #6%5�%1��%��?Q �5�N1>�#?�O1��6$N�็�0>1$์N�N6P%�N%?$�2/��B/'6�
/>�$6'5$O'4N�็�P%�N%?$��?P#?คB�"6 �@�R�O�%426��5��N6�1�>�6%��?�%#26#5�0@�16 P�$�%>�6คN�AQ1
�?P�>� 25 R%N O'4�'C�2%O6�16ค6%�5P/ค%6/� 6�/� 1 /'5� 6 /O1�N%?$� �5�/O1��Q 6 1 �B� P�$�6�P%�N%?$�
2/��B/'6�/>�$6'5$ R�O2N��6$ C��%5 $์ /5��R�$ �?P#6�6�P%�N%?$�2/��B/'6�/>�$6'5$  Q/O#6
�%>/6%�6��?P�?P 
 �ั��B�5�P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%? R�ON�>�21�Q�%4�5��5Q�#5�$#0@�16�?�?P 1 �@�
%4�5��5Q�#5�$#0@�16�?�?P 6 N�AQ1�?P�>� 25 R%N �5Q�N%?$� 69 /O1�N%?$� � 6�/��5�N%?$��5Q�/#� 2,790 ค� 
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  2.2.1 />25$�50�์�1�/'5�2C�% 

    /'5�2C�%O���6%N%?$�0>'��%%# �'BN#�6%N%?$�%CO0>'�4 P%�N%?$�2/��B/'6�/>�$6'5$ 
�'�B%? �?PN�O��6%N%?$�%COQ�062�%์�6��O6�0>'��%%# �@��� N�ค�>ค />�?�6%� 6�6��6��O6�0>'��%%#Q�
/'6$ N O����5Q�O�N AQ��6����@�26#6%��N1$1�0@�16Q�%4�5�1B�#0@�16R�O P�$�CON%?$��4N'A1�N%?$�
/>�6N1��6#ค/6#��5��1���N1� 15�R�OO�N �50�0>'�N ���%?R�$ ���%?26�' O'4�6�0>'�N �@��CON%?$�
�4�O1�N%?$�%CO�5Q��&1�?O'4�6%��>�5�>�5�14 �5Q�O�N AQ��6����%4�5P�N�>�ค/6#� 6�6�Q��5�14�5Q� N 
P�$�1��6��?P�CON%?$��4N%?$��6#ค/6#��5�Q�26�6/>�6N1��?PN'A1�N%?$�O'O/ �5�N%?$�$5��O1�N%?$�/>�6
 AQ��6��6��O6�0>'��%%#Q��B��5Q��? P�$O�N�11�N�็� 3 /#/�/>�6 15�R�OO�N /#/��50�0>'�N 
�%4�1��O/$ />�6�50�0>'�N AQ��6� />�6�%4/5�>062�%์0>'�N />�62B��%?$0>'�N />�60>'�42AP1�2# />�6
0>'�4R�$ />�6 Land Art />�6 Museum of Arts and Design O'4/#/�/>�6N'A1�N1�N2%? /#/�
���%? �%4�1��O/$  AQ��6��&1�?O'4�5�14���%?26�' 1 -6 O'4/#/�/>�6N'A1�N1�N2%? /#/�
�6�0>'�N�%4�1��O/$  AQ��6�0>'�4�6%O2�� />�6�6%O�N�/�O6N AP1�6%O2�� />�6�6%�%4�>1�์Nค%AP1�
O�N��6$N AP1�6%O2��/>�6'4ค%2%O6�2%%ค์ />�6�6�0>'�N%N/#2#5$ />�6�6%�5��6%O2�� O'4/#/�/>�6
N'A1�N1�N2%? 
  2.2.2 �B�#BN�/#6$/'5�2C�% 

    /'5�2C�%O���6%N%?$�0>'��%%#P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%? #BN�N�O�Q/O�CON%?$�
R�ON%?$�Q�062�%์�1��O6�0>'��%%#�?Pค%1�ค'B# AQ��6�Q��O6�0>'��%%#Q��B� N O���N AP1N�็�
%6��6�Q�062�%์�O6�0>'��%%#O'4�O6��?P N�?P$/�O1� N AP1Q�O N �็�O�/�6�Q��6%0@�16�N1
%4�5�1B�#0@�16/%A1�O6�/>�6�? Q�1�6ค�%/#�5Q��CON%?$��4R�O0@�16/6ค/6#%CO N >P#N�>#�6�O/'N��6%
N%?$�%CO�5Q�Q�O'4�1�P%�N%?$��6#2�6��?P�N6� N N AP1 5��6Q/O�CON%?$�N�>�ค/6#N�O6Q�O'4คO� �05�$"6 
�1���N1� �6#ค/6#2�Q� �N/$N2%>#2%O6��5�14�?/>� 2N��'�N1�6%$�%4�5�คB�"6 �?/>�O'425�ค#
P�$%/# 

  2.2.3 26%4%6$/>�6N >P#N�># �6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� 
    �'BN#26%4�6%N%?$�%CO0>'�4 /'5�2C�%O���6%N%?$�0>'��%%#P%�N%?$�2/��B/'6�
/>�$6'5$ �'�B%? R�O� 6/�� Pค%�2%O6�%6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� %/52%6$/>�6  
032241 %4�5��5Q�#5�$#0@�16�?�?P 5 N/'6 40 �5P/P#� � 6�/� 1 /�N/$�>� 

    ค 61�>�6$%6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� #?26%4N�?P$/�5�0>%6"%�์
��># ># ์ 6"%�์O'4 52�%6"%�์ R�OO�N ค/6#/#6$ ค/6#2 6ค5� �%4/5�>ค/6#N�็�#6O'4/>/5��6�6% 
�%4N"� /'5� O'4�%%#/>�?Q��6%2%O6�O'411�O��2%O6�2%%ค์ O'4%4�B�ั��5$�?P#?�N1�6%N�'?P$�O�'�
Nค%AP1�O�N��6$�6�0>'�NR�$P�� - '4ค% #?ค/6#�AP��1�Q�0>'�4 #?/>�5$ Q�NN%?$�%CO O'4N/O�คB�คN6�1�
�6%1�B%5�1์ /5���%%# "C#>�ั��6R�$ 

    Pค%�2%O6�%6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� N%AP1��6%�ั��6� 52�%6"%�์
�5��'N6/ O�N�11�N�็� 2 /�N/$�6%N%?$�%CO �5��?Q คA1 /�N/$�6%N%?$�%CO�?P 1 �6%2%O6��6� 52�%6"%�์Q�
�6��6�0>'�N O'4/�N/$�6%N%?$�%CO�?P 2 �6%2%O6�0>%6"%�์Q��6��6�0>'�N O'4��># ># ์ 6"%�์ 
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 2 6/%5�/�N/$�6%N%?$�%CO�?P 1 �6%2%O6��6� 52�%6"%�์Q��6��6�0>'�N Q�ON/'6Q��6%�5��6%
N%?$��6%21��5Q�2>Q� 20 �5P/P#� �@P�#?คN6�Q 6/�5�ค4O�� 100 ค4O�� O�N�11�N�็� 5 N%AP1� #?26%4 �5��?Q 
 N%AP1��?P 1 ค/6#%CON�AQ1��O�N�?P$/�5��6%�ั��6� 52�%6"%�์ R�OO�N ค/6#/#6$ ค/6#2 6ค5�
�1� 52�%6"%�์ �%4/5�> />/5��6�6%Nค%AP1�O�N��6$Q��6��6�0>'�N�5Q�O�N1�?����@��ั��B�5� O'4
%C�O��Nค%AP1�O�N��6$P�� – '4ค%R�$ 

 N%AP1��?P 2 �6%Q�O�/5��%%# 4D System Q��6%11�O��2%O6�2%%ค์'/�'6$�6#O%��5��6'
Q�O'4�>���6�6% %/#�5Q��6%Q�O1B��%�์Q��6%2%O6��6� 52�%6"%�์ 

 N%AP1��?P 3 �6%�@�24�@�O'4�6%'1�'6$ 52�%6"%�์P�$Q�O�/5��%%# 4D System R�OO�N �6%
�@�24�@�O'4�6%/6�'/�'6$ 

 N%AP1��?P 4 �6%�ั��6� 52�%6"%�์ R�OO�N�6%�ั�'/�'6$Q�'5�1�4�N6� N �5Q��1�/>�?�6%�6%
�ั� 52�%6"%�์ �6%�ั��>Q��O1 �6%�ั��>Q�P�%N� �6%/�B��>Q� O'4�6%�ั��%1�ค1 

 N%AP1��?P 5 �6%� 6N2�1O'4N�$O %N�6� 52�%6"%�์(�%1�ค1) 
 2.2.4 คB�"6 �CON%?$�%6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� 
  �6��'�6%N%?$�%CO%6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2��N� 64 52�%6"%�์ 
� 6/��คB�"6 �CON%?$�Q/O#?ค/6#%COO'4�5�14N�?P$/�5� ค/6#/#6$ ค/6#2 6ค5� �%4/5�>ค/6#N�็�#6O'4
/>/5��6�6% �%4N"� /'5� O'4�%%#/>�?Q��6%2%O6�O'411�O��2%O6�2%%ค์ 52�%6"%�์ (�%1�ค1) 
O'4%4�B�ั��5$�?P#?�N1�6%N�'?P$�O�'�Nค%AP1�O�N��6$�6�0>'�NR�$P�� - '4ค% 26#6%�� 6ค/6#%COR�
�%4$B��์Q�O11�O��Nค%AP1�O�N��6$�6%O2���6�0>'�NR�$Q�P1�62�N6� N O'4#?ค/6#�AP��1�Q�0>'�4 
#?/>�5$ Q�NN%?$�%CO O'4N/O�คB�คN6�1��6%1�B%5�1์ /5���%%# "C#>�ั��6R�$ 

  �'�6%N%?$�%CO%6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� 
  1) #?ค/6#%CON�AQ1��O�N�?P$/�5��6%�ั��6� 52�%6"%�์ R�OO�N ค/6#/#6$ ค/6#2 6ค5�
�1� 5�%6"%�์ �%4/5�> />/5��6�6%Nค%AP1�O�N��6$Q��6��6�0>'�N�5Q�O�N1�?����@��ั��B�5� O'4%C�O��
Nค%AP1�O�N��6$P�� – '4ค%R�$R�O 
  2) #?�5�14Q��6%Q�O�/5��%%# 4D System Q��6%11�O��2%O6�2%%ค์'/�'6$ O'4
�6%Q�O1B��%�์Q��6%2%O6��6� 52�%6"%�์R�O 
  3) #?ค/6#%COO'4�5�14Q��@�24�@�O'4�6%/6�'6$ 52�%6"%�์P�$Q�O�/5��%%#�>�>�5' 
4D System R�O 
  4) #?ค/6#%COO'4�5�14Q��ั��6� 52�%6"%�์ R�OO�N �6%�ั�'/�'6$Q�'5�1�4�N6� N 
�5Q��1�/>�?�6%�6%�ั� 52�%6"%�์ �6%�ั��>Q��O1 �6%�ั��>Q�P�%N� �6%/�B��>Q�O'4�6%�ั��%1�ค1R�O 
  5) #?�5�14Q��6%� 6N2�1O'4N�$O %N �6� 52�%6"%�์ (�%1�ค1) �?P�N6��6��6%
11�O��P�$Q�O�/5��%%#�>�>�?' 4D SystemR�O 
 

2.3  O!/ค> �@1�? �@1N1?0!�@12/! 

 2.3.1 ค/6#/#6$�1��6%�5��6%N%?$��6%21� 
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 �6%21�#?ค/6#/#6$�?P/'6�/'6$ N�N� /#6$�@� �6%�N6$�1�ค/6#%CO �6%�6�Q/O�CON%?$�ค>� 
O�O�ั�/6�N6� N �6%�5�2>P�O/�'O1#O'4�>��%%#N AP1Q/O�CON%?$�N�>��6%N%?$�%CO �6%�5��%42��6%�์ Q/O
�CON%?$�N�>��6%N%?$�%CO �6%2%O6�/%A1�5�2�6��6%�์N AP1Q/O�CON%?$�N�>��6%N%?$�%CO �6%O�4O�/�6�O�N
�CON%?$�N AP1Q/O�CON%?$�N�>��6%N%?$�%CO 2%B�O'O/ �6%21��4#?'5�1�4�5��?Q คA1 #?�6%�5�� 6N�>��6%�1�
�CO21� N AP1Q/O�CON%?$�N�>��6%N%?$�%COP�$�CON%?$�� 6�>��%%#�?P1605$�%4�/��6% (process) �1�2#1� N�N� 
!ั�1N6�  C� N�?$� P$�ค/6#25# 5��์N�%?$�N�?$� N AP1Q/ON�>�ค/6#%CO�5��'N6/ �'�6%N%?$�%CO16�1$CNQ�%C�
�1�ค/6#N�O6Q� �6%ค>�/>Nค%64/์ �6%�%4N#>��' 3'3 �6%�5�� 6N�>��6%�1��CO21�16�1$CNQ�%C�
�%%$6$1�>�6$ 26�>� /%A1��>�5�>Q/O�CQ/O1N6�N�AQ1/626%4Q/O1">�%6$ Q/O� 6O���@�/5� Q/O0@�16�6�2AP1
�N6� N (�B��# 0%?2416�, 2541, �. 2) �@P� �>0�6 O�##�? (2555, �. 2-6) R�O/>Nค%64/์/>/5��6�6%�1�
�6%21�R/O1$N6��5�N��P�$ �'N6//N6 �6%21�N�็� &�>�%%#�6��%%#�6�>�1�#�B1$์Q��6%�?P�4
�N/$N/'A1�5�O'4�5�Q��6%N%?$�%CO2>P��N6� N %1��5/N AP1�%4P$��์Q��6%� 6%��?/>� Q�$BคO%� N �6%21�
#?'5�1�4�1��6%�N6$�1�ค/6#%CO ค/6#ค>� ค/6#N�AP1 �5�14O'4N��ค�> Q�$Bค�5Q�N�AP1/N6ค/6#26#6%��?P
21��CO1AP�R�ON�็�ค/6#26#6%�  >N01N� 64�?P�6�ค�#? N�็�2>P��?P�>��5/#6O�N� 6N�>� R#N26#6%��@����5�
R�O �6%21�Q��N/��?Q�@�#?'5�1�4 N�็�0>'�N#6��/N6062�%์ ค 605 �์�?PQ�OQ��N/��?Q R�OO�N<�6%ค%1�� 6= 

(indoctrination) Q�OQ�ค/6#/#6$�?PN�็��6%Q�O1>��> 'Q��6%� 6N�>��6%P�$ #?�B�#BN�/#6$N AP1Q/O�CON%?$�
'4�>Q�ค/6#ค>� ค/6#N�AP1N�># <�6%�'C��ั�= (inculcation) Q�OQ�ค/6#/#6$�?PN�็��6% %P 621�ค/6#ค>�
ค/6#N�AP1�O/$ />�?�6%�5��C� P�O#�O6/Q/O�CON%?$�ค'O1$�6# 

 2#>�O'4%6O�� R�O0@�16 (1O6��@�Q� 2#�>� �5��%์�6$, 2557, �.4) <�6%21�= (teaching) 
N�็��6%� 6N�>��6%21�Q�'5�1�4�?PN�็��6��6%Q�N%AP1�1AP� N �1�N/�A1�6� '5��>ค/6#N�AP1 N�N�Q�N%AP1�
�1�16�?  �6%21�N�็��6%�N6$�1�ค/6#%CO ค/6#ค>� ค/6#N�AP1 �5�14O'4 N��ค�> P�$N�O�/�5��?P
���6��1��CO21� O'4ค/6#25# 5��์�1��CO21��5��CON%?$� /%A1 <ค%C�5�0>1$์= �6%�N6$�1�P�$ค%C 
N%?$�/N6N�็� <�6%25P�21�= /%A1 <�6%21�= 

 2%B�R�O/N6N#AP1#?N#AP1/>�$6�6%�6��6%0@�16�O6//�O6�@Q��6#' 6�5� �6%21��ON%>P#N�'?P$�O�'�
N�็�062�%์#6��@Q�N�AP1��6�#?�6%0@�16/>�5$ �@P��?Q/N6 �6%�5��6%N%?$��6%21��?P#?�6%/6�O��O'4#?�6%
Q�O/'5��6% �6��6%0@�16�N6� N 1$N6�N/#642#�4�N/$Q/O�CON%?$��%%'BN�O6/#6$�6%N%?$�%CO�?P� 6/��R/O 
 Q�$Bค�?Q�@��>$#Q�Oค 6/N6 <�6%N%?$��6%21�= (instruction) �5��5Q� �6%N%?$��6%21��@�
/#6$�@��6%�5�N�%?$# N�AP1�R��6%N%?$�%CO�?P2N�N2%>#Q/O�CON%?$��%%'BN�O6/#6$�6%N%?$�%CO�6#�?P� 6/��R/O
1$N6��5Q�Q�N AP1� 6Q/O �CON%?$�N�>�ค/6#26#6%�Q��O6�Q��O6�/�@P��6#�?P�O1��6% �1��6��?Qค 6/N6 <�6%
21�= O'4<�6%N%?$� �6%21�= �ON�็�ค 6�?P#5�Q�OO���5� 

 Q�$Bค�?P�6%21�N�็��5Q�062�%์O'40>'�N�?Q $5�#?ค 605 �์1AP� N �?PQ�O2AP1ค/6#/#6$N�N�N�?$/�5�
ค 6/N6 <�6%21�= O�N�N6��5�Q�%6$'4N1?$� �@P� �>0�6 O�##�? (2555, /�O6 7-11) R�OO��O��R/O1$N6� 
�5�N�� 2%B�R�O�5��?Q 
 �6%0@�16 (education) N�็�ค 6�?PQ�OQ�/��/O6� /#6$�@� �%42��6%�์�6%N%?$�%CO�?PR#NN�64�� 
2N/�Q/�N#>R�O#?�6%/6�O�� N�>��@Q�1$N6�R#NN�็��6��6% 
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 �6%�@�1�%# (training) /#6$�@� �%42��6%�์�6%N%?$�%CO�?P#?Pค%�2%O6�N� 64N AP1 5��6 
�5�14N� 64�@P�26#6%�� 6R��%4$B��์Q�OR�O�5��? N�N� �6%�@�1�%#�5�14/>�6�? �N6� N 

 �6%�>//%A1�/�/>�6 (tutoring) /#6$�@� �6%21��N1#N2%>#N AP1Q/O�CON%?$�#?ค/6#%CO ค/6#
N�O6Q� Q��B��?PN�็��ั�/6/%A1N�็�ค/6#�O1��6%�1��CON%?$� �@P�#5�N�็��6%21�O���'BN#N'O�/%A1�5/�N1�5/
N AP1Q/O R�O�'�N1�CON%?$�2C�2B� 

 �6%�?QO�4 (coaching) /#6$�@� �6%21�N�็�%6$�Bคค'P�$�CO21�� 6/�O6�?P26�>�O'4� 6�5�
�6%��>�5�>�1��CON%?$� Q/Oค 6�?QO�4N AP1�%5��%B�O�OR��6%��>�5�>�1��CON%?$����CON%?$��%42�ค/6#2 6N%O�  

#5��>$#Q�OQ�/��6%�?PN�O�'5�1�4�6��?PN�็��6%Nค'AP1�R//%N6��6$ N�N� /��6%�?06 N�็��O� �6%�>N�0 
(supervising) Q�OQ�ค/6#/#6$N�?$/�5��6%�?QO�4 #5��>$#Q�OQ�/�/>�6�?  N�N�  Q�/��6%0@�16#?
0@�16�>N�0�์ � 6/�O6�?PQ��6%�>N�0�6%0@�16 Q�/��6%�B%�>�#?�Bค'� 6/�O6�?P�>N�0 �6%��>�5�>�6� N�็��O� 

 �6%21��6�R�' (distance learning) N�็��6%21��?P�CON%?$�O'4�CO21�R#N� 6N�็��O1�1$CN�?P 
N�?$/�5� �CON%?$�� 6�/�#6�R#N/N6�41$CN�?PQ�26#6%��4N%?$�%CO�6�ค%C�CO21�ค�N�?$/�5�R�OQ�N/'6N�?$/�5� 
P�$1605$2AP11>N'O��%1�>�2์�N6� N N�N� P�%�50�์ /?�?�50�์ ค1# >/N�1%์N�็�Nค%AP1�#A1Q��6%%5�%CO�O1#C ' 
�N6/26% 
 �6%21�O��R#N#?ค%C (instruction without teacher) N�็��6%N%?$�%CO�O/$��N1�P�$Q�OP�%O�%# 
2 6N%O�%C� (programmed instruction) �?P#?�CO�5�� 6R/ON AP1�N/$Q/O�CON%?$�N�>��6%N%?$�%COR�O�O/$��N1� 
P�%O�%#2 6N%O�%C��?Q#?�5Q��?P1$CNQ�%C��1�2AP12>P� ># ์ � 6%6 N1�26%/%A1O�N��>2�์�?PQ�O�5�Nค%AP1�
ค1# >/N�1%์ �?PN%?$�/N6 <ค1# >/N�1%์�N/$21�= (computer-assisted instruction /%A1 CAI) �@P��6%
N%?$�%COQ�'5�1�4�?Q �4#?���6�#6��@Q�Q�1�6ค� 

 �6%2%O6�ค/6#%COP�$�CON%?$� (construction) N�็��6%N%?$�%CO�?P�CON%?$�N�็��CO2%O6�ค/6#%CO�@P�#? 
 AQ��6��6�O�/ค>��6%N%?$�%CO�?PN�'?P$����6��1�ค%C�6��CO� 6N�>��6%N%?$��6%21�#6N�็��CO1 6�/$ 
ค/6#24�/�Q��6%N%?$�%CO�1��CON%?$� O'4N�O����6��1��CON%?$�N�็��CO�%4� 6 (acting on) N AP12%O6� 
ค/6#%COค/6#N�O6Q��%42��6%�์ N/�B�6%�์/%A12>P��N6� N Q�25�ค#O'42>P �O/�'O1#%1��5/�?PR�O�%42� 
�O/$�%4�/��6%�6��ั��6O'4�%4�/��6%�6�25�ค# R#NQ�N�6%%5�N�O6#6 (taking in) �6��6%�?Pค%CN�็� 
�CO�N6$�1� 

 ค 605 �์�?PQ�O�5��6%21��?P#?1$CN1$N6�/'6�/'6$�5��'N6/�O6��O� 24�O1�Q/ON/O�O�/P�O#�1� 
���6��1�ค%CQ��%4�/��6%N%?$�%CO�1�#�B1$์�?PN�'?P$�O�'�R�1$N6��5�N���6��CO�?P#?���6�N�N�O'4 
N�็��N6$�%4� 6 N AP1Q/O�CON%?$�R�O%5�ค/6#%CO#6N�็��CON%?$�#?���6�N�N�O'4N�็��N6$'�#A1�%4� 6N1�N AP1 
2%O6�ค/6#%CO �@P��%��5� %4%6��5��5�>�6%0@�16O/N��6�>  .0. 2542 (O�OR�N >P#N�>#��5��?P 2  .0. 
2545) �@P��'N6/�@�O�/�6%�5��6%0@�16Q�#6�%6 22 R/O�5��?Q 
 <�6%�5��6%0@�16�O1�$@�/'5�/N6�CON%?$��B�ค�#?ค/6#26#6%�N%?$�%COO'4 5��6��N1�R�O  
O'4�A1/N6�CON%?$�#?ค/6#2 6ค5��?P2B� �%4�/��6%�5��6%0@�16�O1�2N�N2%>#Q/O�CON%?$�26#6%� 5��6�6# 
�%%#�6�>O'4N�O#�6#05�$"6 = 

 �6%21��@�N�็��%4�/��6%�?PN�O���>25# 5��์%4//N6��CO21��5��CON%?$�P�$#?�B�#BN�/#6$N AP1 
�N/$Q/O�CON%?$�N�>��6%N%?$�%CO P�$�6%� 6N�>��6%�?PN�>��@Q��5Q�N�็�R�1$N6�#?�6%/6�O��/%A1�5Q�Q�Q/O 
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N�>��@Q�#>Q�N�6%N�>��@Q��6#$�6�%%# 2N/��6%N%?$��6%21�16�#?ค%C/%A1R#N#?ค%C�OR�O 2#>�O'4%6O�� 
(1O6��@�Q� 2#�>� �5��%์�6$, 2557, �. 5) R�OO2��"6 ค/6#25# 5��์�1�ค 6�?P#?�6%Q�O#6��?P2B�คA1ค 6/N6
�6%0@�16�5Q��6%21�O'4�6%N%?$� �6%21��ON�็��6%�5��%42��6%�์�6%N%?$�%CO�?P1$CNQ��6%0@�16�O/$ 
�@P�ค 6/N6�6%21�O'4�6%N%?$��6%21� #5�N�็�ค 6�?PQ�OO���5� O�N�6%21�N�็��%42��6%�์�6%N%?$�%CO
�?P�5�P�$�CO21�N�N6�5Q�R#N26#6%��5�R�O�O/$2AP11AP� N N�N� /?�?�50�์ P�%O�%#ค1# >/N�1%์/%A12AP11AP� N 
P�$R#N#?�CO21�%N/#�O/$ �@P�O���N6��6��6%N%?$��6%21��@P�R#N� 6N�็��O1�#?�CO21��OR�O 2N/�ค 6/N6�6%
�@�1�%#�5Q�N�็��6%�5��6%N%?$��6%21� �?P#?�B��%42�ค์�?PN� 64N�64��Q��6%�@��5�14Q��5�14/�@P�
/%A1�%42��6%�์Q�N%AP1�Q�N%AP1�/�@P�O'4�O1�#?�CO21�%N/#�O/$ 

 �4N/O�/N6�6%�5��6%N%?$��6%21� �6%11�O��N�็��5Q�062�%์O'40>'�N�?P�N6��6% 5��6�6%
#6 1$N6��N1N�AP1� �6# 5��6�6%O'4ค/6#N�%>��O6//�O6�1�25�ค# N0%1��>� คN6�>$#�'1���ค/6#
 %O1#�1��Bค'6�%�6��6%0@�16O'4�5/�CON%?$�N1��O/$ 

 2.3.2 �6%�5��>��%%#�6%21� 

  2B"6"%�์ #5P�N��B/>�$์ (2543, �. 122) �'N6//N6�6%N%?$�%CO�?PN�O��CON%?$�N�็�2 6ค5��?P2B� 
�O1�N%>P#�6�ค/6#�O1��6%O'4#?2N/�%N/#�1��CON%?$��B��5Q��1� P�$N� 64Q��6%2%O6��%%$6�60 O/N�
�6%N%?$�%CO 1$N6Q/O�>��%%#�6�>�1�ค/6#N�็��%>��O1�N�็�R��6#�?/>��1��CON%?$� Q/O�CON%?$�%/#�5�
N'A1�2%%�5�2%O6�ค/6# 1Q�R#N� 6�5� AQ��?P�6%N%?$�%CON ?$�OคN/O1�N%?$�N�>�P1�62Q/O�CON%? $� N'A1�O/'N�
�6%N%?$�%CO�?P/'6�/'6$/>�?�6%N%?$�%CO�O/$�5/N1� 
  2B%61�%์  %#�5��%์ (2550, �. 52) �'N6//N6 �6%�5��6%N%?$��6%21��5Q� #BN�//5�Q/O
�CON%?$�R�ON�>��6% N%?$�%CO �@P�N�็��6%N�'?P$�O�'� &�>�%%#�?P�6/%Q/OO�N�CON%?$� �6%N%?$�%CON�>��@Q�P�$�5/
�CON%?$�N1� ค%CN�็�O�N N ?$��CO�?P�4�N/$Q/O�CON%?$�N�>��6%N%?$�%COR�O�N6$O'4%/�N%O/�@Q�N�N6�5Q� �6%N%?$��6%
21��@�N�็��>��%%#2N/�/�@P� Q��%4�/��6%�6��6%0@�16Q��6%2%O6��%42��6%�์�6%N%?$�%COQ/OO�N
�CON%?$� 

  �%?$6 % /�0์1�B�%P%��์ (2553, �. 85) �'N6/�@��6%�5��6%N%?$��6%21�/N6 
/#6$�@� �6%�5��>��%%#Q��6%N%?$�%CO N�N� �6%Q�O2AP1�6%21� �6%�5��>��%%#%4//N6�21� �6%��21� 
N�็��O� %/#�5Q�ค/6#26#6%�Q��6%�5��6%N%?$�%CO�1�ค%CQ��6%Q/Oค/6#�N/$N/'A1O�4O�/O�N�CON%?$�Q�
�O6��N6� N %/#�5Q��6%Q/O� 6'5�Q� Q/Oค/6#%5�O'4ค/6#N16Q�Q2N�O/$ 

  16"%�์ Q�N�?P$� (2553, �. 24) �'N6//N6 �6%N%?$��6%21�คA1 �%4�/��6%
��>25# 5��์%4//N6��CO21��5� �CON%?$� N AP1� 6Q/O�CON%?$�N�>��6%N�'?P$�O�'� &�>�%%#�6#�B��%42�ค์�?P
� 6/���@P��O1�1605$�5Q�062�%์O'4 0>'�N�1��CO21� 

  �6�O�/ค>��1��5��6%0@�16�5��'N6/�O6��O�2%B�R�O/N6 O�/ค>�Q��6%�5��%42��6%�์
�6%N%?$�%CO�?PN�O��CON%?$�N�็�2 6ค5� N�็��6%#BN� 5��6O'4N2%>#2%O6�05�$"6 �1��CON%?$�P�$N�O�Q/O
ค/6#2 6ค5��5��CON%?$� R�ON'A1�N%?$��6#ค/6#2�Q�O'4ค/6#��5�#?2N/�%N/#O'4%5��>��1��6%N%?$�%CO
�1���N1� 
 2.3.3 %C�O���6%N%?$��6%21��?P 5��6�O6��5�14 >25$ 
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 �>0�6 O�##�? (2560, �. 18) R�O�'N6//N6 %C�O���6%N%?$��6%21�Q�/#/��?Q N�็�%C�O��
�?P#BN ��N/$ 5��6ค/6#26#6%��1��CO N%?$�Q� �O6��6%��>�5�>  �6%�%4� 6 /%A1�6%O2��11�  

�N6� N �@P�� 6N�็��O1�Q�O/'5��6% />�?�6% �?PO���N6�R��6��6% 5��6�6��O6��>� >25$/%A1 B��> >25$ 
%C�O���?P26#6%��N/$Q/O�CON%?$�N�>��6% 5��6�6��O6� �?Q �?P2 6ค5� N �@P��4� 6N2�1Q��?P�?Q#? 3 %C�O��
�5��?Q 
 1) %C�O���6%N%?$��6%21��6#O�/ค>��6% 5��6�5�14��>�5�>�1��># ์�5� (Simpson) 

 2) %C�O���6%N%?$��6%21��5�14��>�5�>�1�O2%์P%/์ (Harrow) 

 3) %C�O���6%N%?$��6%21��5�14��>�5�>�1�N�/?2์ (Davies) 

 

!@1@��?P 2.1  �6%6�N�%?$�N�?$�%C�O���6%N%?$��6%21��?PN�็�26�'N�O��6% 5��6�O6��5�14 >25$ 
 

#1>N O!/1C#O"" �>/พ์�?! O01์P1/์ N /?2์ 
�COค>�คO�/ 5��6/�? 
 

�># ์�5�  (Simpson,1972) O2%์P%/์ (Harrow, 1972 : 

96 - 99) 
N�/?2์ (Davies,1971 :  

50 - 56) 
 

�&1�?//'5��6%/
O�/ค>�%C�O�� 

 

N�็�N%AP1��?P#?ค/6#N�?P$/�O1�
�5� 5��6�6%�6��6%�1�
�CON%?$� 26#6%� 5��6�6%
�O/$�6%�@���  

R�O�5�' 6�5��5Q��1��6%
N %? $� %CO � 6 ��O 6��5 �14
��>�5�> 5 �5Q� P�$N%>P#�6�
' 6�5��?P�5��O1��O1$R�
� � �@ � % 4 �5 � �?P #? ค / 6 #
�5��O1�#6� 

�6% 5��6�5�14��>�5�> /N 6  
�5�142N/�Q/�N�4�%4�1�R�
�O/$�5�14$N1$ N � 6�/�#6�  
�6%�@�Q/O�CO N%?$�26#6%�� 6
�5�14$N1$ N N/'N6�5Q�R�O�N1�
O'O/คN1$N�AP1#P$� 
 

/5��B�%42�ค์ 

 

Q/O�CON%?$�26#6%���>�5�>/%A1
� 6 � 6��?P �O 1 �1605 $ �6 %
N ค 'AP 1 � R / / / %A 1 � 6 %
�%426��6��1��'O6#N�AQ1
�5Q�/'6$R�O1$N6��? 

Q/O�CON%?$�N�>�ค/6#26#6%�
�6��O6��5�14��>�5�>�O6�
�5�14��>�5�>�N6� N 1$N6�
2#�C%�์ O'4� 6�6� 

#BN��N/$ 5��6ค/6#26#6%�
�O6��5�14��>�5�>�1��CON%?$� 
P�$N� 641$N6�$>P� �5�14�?P
� % 4 � 1� �O / $ �5 � 1 4 $N 1 $
� 6�/�#6� 

 

�%4�/��6%N%?$�
�6%21�/�5Q��1� 

 

�5Q��?P 1 �5Q��6%%5�%CO 
�5Q��?P 2 �5Q��6%N�%?$#ค/6#
 %O1# 

�5Q��?P 3 �5Q��6%2�1��1�
"6$Q�O�6%ค/�คB# 

�5Q��?P 4 �5Q � � 6 % Q /O ' � #A 1
�%4� 6 
�5Q��?P 5 �5Q��6%�%4� 61$N6�
� 6�6� 

�5Q��?P 6 �5Q��6%�%5��%B�O'4 

�5Q��?P 1 �5Q��6%N'?$�O�� 

�5Q��?P 2 �5Q � � 6 % ' � #A 1
�%4� 6�6#ค 625P� 
�5Q��?P 3 �5Q � � 6 % � % 4 � 6
1$N6�2#�C%�์ 
�5Q��?P 4 �5Q��6%O2��11� 

�5Q��?P 5 �5Q � � 6 % � % 4 � 6
1$N6�N�็��%%#�6�> 
 

�5Q��?P 1  �5Q�26�>��5�14/%A1
�6%�%4� 6 
�5Q��?P 2  �5Q � 2 6 �> � O ' 4 Q /O
�CON%?$���>�5�>�5�14$N1$ 

�5Q��?P 3 �5Q�Q/O�CO N %?$���>�5�>
�5�14$N1$ 

�5Q��?P 4 �5Q�Q/ON�ค�>ค/>�?�6% 

�5Q��?P 5 �5Q�Q/O�CON%?$�N�AP1#P$�
�5�14$N1$ N 
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!@1@��?P 2.1  �6%6�N�%?$�N�?$�%C�O���6%N%?$��6%21��?PN�็�26�'N�O��6% 5��6�O6��5�14 >25$ (�N1) 
 

#1>N O!/1C#O"" �>/พ์�?! O01์P1/์ N /?2์ 
 �%4$B��์Q�O 

�5Q��?P 7 �5Q ��6%ค> � %> N %>P #
N#AP1�CON%?$�26#6%���>�5�>R�O
1$N6�� 6�6� 

  

2AP1�?P N/#642#�5�
%C�O��/�%4�/��6% 

1B��%�์ N �?PQ�OQ��6%O2��
 &�>�%%# N AP1Q/O�CO N%?$�
�@ � � � N �> � �5 � 1 4 ค / 6 #
� 6�6� 

 

1B��%�์�N6� N �?PQ/O�CON%?$�
�%4� 6�?P�O1��6%N%?$�%CO 
P�$R#N#?O��1$N6�/%A1
คCN#A1�6%Q�O 

1B��%�์�?P Q�O Q��6%26�>�Q/O
�CO N%?$��C �5Q�O�N�O����� N�N� 
2N/��%4�1��1�ค1# >/N�1%์ 
N AP1�%4�1�Nค%AP1��@Q�#6 

� ' �?P �CO N %? $ � � 4
R�O%5� 

2 6 # 6 % � � % 4 � 6 / %A 1
O2��11�1$N6�ค'N1�Oค'N/ 
� 6�6�Q�2>P��?P�O1��6%Q/O
�CON%?$�� 6R�O �1��6��?Q$5�
�N / $  5 � � 6 ค / 6 # ค> �
2%O6�2%%ค์ O'4ค/6#1���
Q/O�CON%?$��O/$ 

�CON%?$��4N�>��6% 5��6
�6��O6��5�14��>�5�> ��
26#6%��%4� 6R�O1$N6�
�C��O1�2#�C%�์ 

�CON%?$��426#6%���>�5�>�5�14
R�O1$N6��?#?�%42>��>"6  

�?P/@ :  http://www.aruktalad.th.gs 2A�คO�N#AP1 26 �%��6ค# 2565 

 

2.4  $32?/2� >N�@��@1N1?0! 

2.4.1 ค/6#/#6$�'25#&��>N�6��6%N%?$� 

 �'25#&��>N�6��6%N%?$�N�็�ค/6#26#6%��1��5�N%?$�Q��O6��N6�  N �@P�N�>��6�
�5�N%?$��?PR�O%5��%42��6%�์�6��%4�/��6%N%?$��6%21��1�ค%CP�$ค%C�O1�0@�16O�/�6�Q��6%/5�
O'4�%4N#>��'�6%2%O6�Nค%AP1�#A1/5�Q/O#?คB�"6 �5Q�R�O#?�COQ/Oค/6#/#6$�1��'25#&��>N�6��6%N%?$�R/O 
�5��?Q 

  ># ์�%4"6 1%5�#>�% (2552, �.18) R�OQ/Oค/6#/#6$�1��'25#&��>N�6��6%N%?$� 
/#6$�@� คB�'5�1�4O'4ค/6#%COค/6#26#6%��?PO2���@�ค/6#2 6N%O��?PR�O�6��6%N%?$��6%21�Q�/>�6
�N6� N �@P�26#6%�/5�N�็�ค4O��R�O�6�O����21��6�"6ค�&1�?/%A1"6ค��>�5�>/%A1�5Q�21�1$N6� 

 ��>1�6 �B�"5��? (2552, �.10) R�O�'N6//N6 �'25#&��>N�6��6%N%?$� /#6$�@� คB� 

'5�1�4 O'4ค/6#26#6%��1��Bคค'15�N�>��6��6%N%?$��6%21� 16�R�O#6�6��%4�/��6%�?PR#N�O1�
1605$�6%��21� N�N� �6%25�N�� O'4�6��6%Q�OO��/5��'25#&��>N�6��6%N%?$��5P/R� 

 /B�>�5$ �6�4 (2553, �.32) R�O�'N6//N6 �'25#&��>N�6��6%N%?$� /#6$�@� %4�5�
ค/6#%COค/6#26#6%�O'4�5�14�?PR�O%5�O'4 5��6#6�6��6%N%?$��6%21�/>�6�N6� N P�$1605$
Nค%AP1�#A1Q��6%/5��'/'5��6��6%N%?$�/%A1�6��6%�@�1�%# 

 �5��5Q��@�2%B�R�O/N6�'25#&��>N�6��6%N%?$� /#6$�@� ค/6#26#6%�/%A1�'2 6N%O��?P
R�O%5��6��%4�/��6%N%?$��6%21� �6%�@���/%A1�%42��6%�์�1�O�N'4�Bคค'  �?P� 6Q/O�5�N%?$�N�>�
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�6%N�'?P$�O�'� &�>�%%# �@P�26#6%�/5�R�O�6��6%��21��O/$/>�?�6%�N6� N 3 �O6� คA1 �O6� B��> >25$ 
�O6��>� >25$ O'4�O6��5�14 >25$ 

2.4.2 O��/5�O'4�%4N#>��'25#&��>N�6��6%N%?$� 

 �6%/5�O'4�%4N#>��'25#&��>N�6��6%N%?$� N�็�/>�?�6%�?Pค%C�CO21� �411�O��N AP1
/5��'�6%N%?$�%CO�6#/5��B�%42�ค์�6%N%?$�%COQ�O�N'4%6$O���6%�5��6%N%?$�%CO P�$Q�O/>�?�6%�?P
/'6�/'6$ N�N� O����21� O���%4N#>��6%� 6N2�1%6$�6� O���%4N#>��5�14��>�5�> O��
�%4N#>��>Q��6� /%A1O��25�N�� &�>�%%#�1��CON%?$� N�็��O� P�$� 6/��N�็�คN6ค4O��O'O/� 6#6
�%4N#>��'25#&��>N�6��6%N%?$� �1��6��?Q�'�6%�%4N#>�$5�N�็�O�/�6�Q��6%24�O1��'�6%�5��6%
N%?$��6%21��1�ค%C�CO21� 1B�2%%ค /%A1O�/�6�Q��6%O�OR�O'4 5��6�'25#&��>N�1��5�N%?$�
%6$�Bคค'R�O1?��O/$ 

 2# % N�AQ1 5��์ (2547, �.59) �'N6//N6 O����21�/5��'25#&��>N�6��6%N%?$� 
/#6$�@�O����21�/%A1�B��1��O121��?PQ�O/5�ค/6#2 6N%O�/%A1ค/6#26#6%�Q��6%� 6�>��%%#�6%
N%?$�%CO�1��5�N%?$��?PN�็��'#6�6��6%�5��>��%%#�6%N%?$��6%21��1�ค%C�CO21�/N6�N6��B��%42�ค์�6%
N%?$�%CO�?P�5Q�R/ON ?$�Q� 

  >�>� &��>N�%C� (2551, �.96) �'N6//N6P�$�5P/R�O����21�/5��'25#&��>N�6��6%
N%?$�O�N�11�N�็� 2 �%4N"�คA1 

 1) O����21��?Pค%C2%O6��@Q�N1� /#6$�@� O����21��?P#BN�/5��'25#&��>N�1��CON%?$�
N� 64�'BN#�?Pค%C21� N�็�O����21��?Pค%CQ�O�5�P�$�5P/R�Q�2�6�0@�16 #?'5�1�4N�็�O����21�
�O1N�?$�O�N�11�R�ON�็� 2 ��>�คA1 

  (1) O����21�15��5$ (Subjective or Essey test) N�็�O����21��?P� 6/��
ค 6�6#/%A1�ั�/6Q/OO'O/ Q/O�CO�1�N�?$�/%A1O2��ค/6#%COค/6#ค>�N��ค�>R�O1$N6�N�O#�?P 

  (2) O����21��%�5$ /%A1O��Q/O�1�25Q� N (Objective Test or Short Answer) 
N�็�O����21��?P� 6/��Q/O�CO21�N�?$��1�O��25Q� N /%A1#?ค 6�1�Q/ON'A1��1�O��� 6�5�ค 6�1� 
(Restricted Response Type) �CO�1�R#N#?P1�62O2��ค/6#%COค/6#ค>�R�O1$N6��/O6��/6�N/#A1�
O����21�15��5$O����21���>��?QO�N�11�N�็� 4 O�� คA1 O����21��C� – �>� O����21�O��
N�>#ค 6 O'4O����21�O��N'A1��1� 

 2) O����21�#6�%�6� /#6$�@� O����21��?P#BN�/5��'25#&��>N�1��CON%?$��5P/ N 

R��@P�2%O6�P�$�CON�?P$/�6� #?�6%/>Nค%64/์ O'4#?�6%�%5��%B��5�1$N6��?��#?คB�"6  #?#6�%�6� 

�'N6/คA1#?#6�%�6�Q��6%� 6N�>��6%21� />�?�6%Q/Oค4O�� O'4O�'ค/6#/#6$�1�ค4O�� 

  2 6�5��6��6%0@�16�1�P%�N%?$� �5�//5�2�'�ค% (2561, �. 8) O����21�/5�
�'25#&��>N�6��6%N%?$� �%4N"��?Pค%C2%O6�#?/'6$O�� O�N�?P�>$#Q�O#? 6 O�� �5��?Q 

  (1) �O121�15��5$/%A1ค/6#N%?$� (Subjective or Essey test) N�็��O121��?P#?
N� 64ค 6�6# O'O/Q/O�5�N%?$�N�?$��1�1$N6�N2%? N�?$��%%$6$�6#ค/6#%COO'4N�?$��O1ค>�N/O��1�O�N
'4ค� 
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  (2) �O121�O���6�C�-�>� (True-false test) คA1�O121�O��N'A1��1��?P#? 2 
�5/N'A1�O�N�5/N'A1��5��'N6/N�็�O��ค��?PO'4#?ค/6#/#6$�%��5��O6# N�N� �C�-�>� Q�N-R#NQ�N �%>�-R#N�%>� 
N/#A1��5�-�N6��5� N�็��O� 

  (3) �O121�O��N�>#ค 6 (Completion test) N�็��O121��?P�%4�1��O/$�%4P$ค 
/%A1�O1ค/6#�?P$5�R#N2#�C%�์O'O/Q/O�1�N�>#ค 6/%A1�%4P$ค /%A1�O1ค/6#'�Q��N1�/N6��?PN/O�R/O�5Q�N AP1Q/O
#?Q�ค/6#2#�C%�์O'4�C��O1� 

  (4) �O121�O���1�25Q� N (Short answer test) N�็��O121��?Pค'O6$�5��O121� 
O��N�>#ค 6O�NO���N6��5��?P�O121�O���1�25Q�NN�?$�N�็��%4P$คค 6�6#2#�C%�์ (�O121�N�>#ค 6N�็�
�%4P$ค/%A1�O1ค/6#�?P$5�R#N2#�C%�์) O'O/Q/O�CO�1�N�?$��1� ค 6�1��?P�O1��6%�425Q�O'4�4�5�%5�R�O
Q�ค/6#2#�C%�์R#NQ�NN�็��6%�%%$6$O���O121�15��5$/%A1ค/6#N%?$� 

  (5) �O121�O���5�คCN (Matching test) N�็��O121�O��N'A1��1���>�/�@P�P�$#?คN6
/%A1�O1ค/6#O$�11��6��5�N�็� 2 คCN O'O/Q/O�CO�1�N'A1��5�คCN/N6O�N'4�O1ค/6#Q��B�/�@P��4คCN�5�ค 6
/%A1�O1ค/6#Q�Q�1?��B�/�@P��@P�#?ค/6#25# 5��์�5�1$N6�Q�1$N6�/�@P��6#�?P�CO11��O121�� 6/��R/O 

  (6) �O121�O��N'A1��1� (Multiple choice test) ค 6�6#O��N'A1��1�P�$�5P/R�
�4�%4�1��O/$ 2 �1� คA1 �1�� 6/%A1ค 6�6# (Stem) �5��1�N'A1� (Choice) Q��1�N'A1��5Q��4
�%4�1��O/$�5/N'A1��?PN�็�ค 6�1��C�O'4�5/N'A1�'/� ���>�4#?ค 6�6#�?P� 6/��Q/O >�6%�6 O'O//6
�5/N'A1��?P�C��O1�#6��?P2B�N ?$��5/N'A1�N�?$/�6��5/N'A1�1AP�NO'4ค 6�6#O��N'A1��1��?P�?�>$#Q�O
�5/N'A1��?PQ�'ONค?$��5� 

  �5��5Q��@�2%B�R�O/N6 O��/5�O'4�%4N#>��'25#&��>N�6��6%N%?$�N�็�Nค%AP1�#A1�?PQ�OQ�
�6%/5�ค/6#%CO ค/6#26#6%��1��CON%?$� P�$ค%C�CO21�26#6%�N'A1�Q�OO��/5�/%A1O���%4N#>�
�'25#&��>N�6��6%N%?$�%C�O��Q��OR�O O�N�O1�ค 6�@��@�ค/6#N/#642#�1�N�AQ1/6 �N/��5Q� O'4
�B��%42�ค์Q��6%�%4N#>��O/$ 

2.4.3 /'5�N���์Q��6%2%O6�O����21�/5��'25#&��>N�6��6%N%?$� 

  �"6 % 2>�/�5� (2548, �.97) R�O�'N6//N6 /'5��6%2%O6�O����21�O'4
O��21��6# /%A1Nค%AP1�#A1N�O�%/�%/#�O1#C'P�$�5P/R� #?/'5� �5��?Q 

  1) � 6/��/5��B�%42�ค์�1��6%/>�5$ /%A1/5��B�%42�ค์�1�2>P��?P�O1��6%/5� 

  2) %4�BN�AQ1/6/%A1�%4N�O�/'5��?P�4�6#Q/Oค%1�ค'B# 

  3) � 6/���1��%4N"�ค 6�6#Q/ON/#642#�5��'BN#�5/1$N6� '5�1�4ค 6�6#16��4
N�็�O��Q/ON'A1�1$N6�Q�1$N6�/�@P� O��N'A1��1�/%A1O��#6�%62N/��%4#6�คN6 

  4) %N6�O����21�/O��21��6# 

  5) Q/O�CON�?P$/�6��%/�21�ค/6#�%� (Validity) P�$�5P/R�N�O�ค/6#�%��6#N�AQ1/6 
(Content Validity) 

  6) ��'1�Q�O 
  7) �%5��%B�O�OR� 

  8) � 6คCN#A1�6%Q�ONค%AP1�#A1 (�O6#? Q��%�?�?P#?/'6$��5�) 
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�"6 % 2>�/�5� (2548, �. 99) R�O�'N6//N6�6%�%/�21�คB�"6 Nค%AP1�#A1�?PQ�OQ��6%
%/�%/#�O1#C'�5Q�N#AP12%O6�N2%O�O'O/ �4�O1�� 6R��%/�21�คB�"6 N AP1Q/O#5P�Q�/N626#6%�� 6R�N�O�
�O1#C'N AP1� 6R�/>�5$R�OO'O//%A1$5� �O6Nค%AP1�#A1#?คB�"6 R#N�?�O1#C'�?PN�O�#6R�O�4R#NO�N�1� �'�6%/>�5$
�O�4ค'6�Nค'AP1� �5��5Q�N#AP12%O6�Nค%AP1�#A1N2%O�O'O/ค/%� 6R���'1��5��'BN#�5/1$N6��N1�O'O/� 6�O1#C'
/>Nค%64/์/6คB�"6 N#AP1R�ONค%AP1�#A1�?P�?O'O/�@��4� 6R�N�O��O1#C'�5��'BN#�5/1$N6��?P�40@�16 

2 6�5��6��6%0@�16�1�P%�N%?$� �5�//5�2�'�ค% (2551, �.15) Q��6%2%O6�O����21� 

/5��'25#&��>N�6��6%N%?$� �'BN#�>N�0 �>��6#O'4�%4N#>��'�6%�5��6%0@�16R�O� 6/��/'5�N���์R/O
21�ค'O1��5�O'4R�O' 6�5�N�็��5Q��1� �5��?Q 

1) N�AQ1/6/%A1�5�14�?Pค%1�ค'B#Q�O����21��5Q��4�O1�N�็� &�>�%%#�?P26#6%�/5� 

�'25#&��>NR�O 
2) �'25#&��>N�6��6%N%?$��?PQ�OO����21�/5��5Q��O6� 6R�N�%?$�N�?$��5��4�O1�Q/O�B�ค�#?

P1�62N%?$�%COQ�2>P��N6� N N/'N6�5Q�R�Oค%1�ค'B#O'4N�N6N�?$#�5� 

3) /5�Q/O�%��5��B��%42�ค์�6%2%O6�O����21�/5��'25#&��>N�6��6%N%?$�ค/%�4/5��6#  

/5��B�%42�ค์�B�1$N6��1��6%21�O'4�4�O1�#5P�Q�/N6R�O/5�2>P��?P�O1��6%�4/5�R�O�%>� 
4) �6%/5��'25#&��>N�6��6%N%?$�N�็��6%/5�ค/6#N�%>��1��6#�1��5�N%? $� �6%

N�'?P$�O�'�O'4ค/6#�O6//�O6R�2CN/5��B�%42�ค์�?P/6�R/O �5��5Q�ค%Cค/%�4�%6�/N6�N1�N%?$��5�N%?$�#?  
ค/6#%COค/6#26#6%�1$N6�R%N#AP1N%?$�N2%O�O'O/#?ค/6#%COO���N6��6�N�>#/%A1R#N P�$�6%��21�  �N1�
N%?$�O'4��21�/'5�N%?$� 

5) �6%/5��'N�็��6%/5��'�6�1O1#N�็��6%$6��?P�4Q�O�O121�O��N�?$��1�/5� &�>�%%#  

�%� N �1��Bคค'R�O2>P��?P/5�R�OคA1�6%�1�2�1��N1�O121��5��5Q��6%N�'?P$�/5��B�%42�ค์Q/ON�็�
 &�>�%%#�?P �421��4�O1�� 61$N6�%1�ค1�O'4�C��O1� 

6) �6%/5��6%N%?$�%CON�็��6%$6��?P�4/5��B�2>P��B�1$N6��?P21�R�O"6$Q�N/'6� 6�5� 2>P��?P/5�R�O 
N�็�N ?$��5/O���1� &�>�%%#�5Q�/#�N�N6�5Q��5��5Q��O1�#5P�Q�/N62>P��?P/5��5Q�N�็��5/O��O�O�%>�R�O 

7) �6%/5��'25#&��>N�6��6%N%?$�N�็�Nค%AP1��N/$ 5��6�6%21��1�ค%CO'4N�็�Nค%AP1��N/$
Q� �6%N%?$��1�N�O� 

8) Q��6%0@�16�?P2#�C%�์�5Q�2>P�2 6ค5�R#NR�O1$CN�?P�6%��21�O�NN ?$�1$N6�N�?$/�6% ���/�
�6%21��1�ค%C�ON�็�2>P�2 6ค5�$>P� 

9) �6%/5��'25#&��>N�6��6%N%?$�ค/%�4N�O�Q��6%/5�ค/6#26#6%�Q��6%Q�Oค/6#%COQ/ON�็�  

�%4P$��์/%A1�6%� 6ค/6#%COR�Q�OQ�2�6��6%�์Q/#N N 

10)  ค/%Q�Oค 6�6#Q/O21�ค'O1��5�N�AQ1/6/>�6O'4/5��B�%42�ค์�?P/5� 

11)  Q/O�O121�#?ค/6#N/#642#�5��5�N%?$�Q��O6��N6� N N�N� ค/6#$6��N6$ 1N/#64 #? 
N/'6 12 6/%5��5�N%?$�Q��6%� 6�O121� 

�6��?P�'N6/�O6��O��5Q�26#6%�2%B�R�O/N6 Q��6%2%O6�O����21�Q/O#?คB�"6 �5Q� />�?�6%
2%O6�O����21� �O1��5Q�ค 6�6#�?P26#6%�/5� &�>�%%#�6%N%?$��6%21� /5�ค/6#%COQ��O6�N�AQ1/6O'4
 &�>�%%#�?P�O1��6%�4�%6�R�O1$N6ค%1�ค'B#O'4ค%��O/� 
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2.4.4 �6%2%O6�O'4�%/�21�O���%4N#>��6��O6��5�14��>�5�> 
  O���%4N#>��6%��>�5�> คA1 (Performance assessment form) คA1 Nค%AP1�#A1�?PQ�O

�%4�1��6%�%4N#>��6%Q/O��>�5�>�%>�#5�N�็�O���5��@��'�6%��>�5�>�'1��%4�/��6%P�$�6%Q/O
��>�5�>N�็�%C�O��/%A1/>�?�6%�?P� 6/���@Q�N AP1/5�ค/6#26#6%�Q��6%��>�5�>�6�/%A1��>�5�>�>��%%#�?P
�5�N�็� &�>�%%#�O6��5�14 >25$N�N�N%>P#/5��5Q�O�Nค/6#26#6%�Q��6%N�%?$#�6�/5��6%'�#A1��>�5�>Q�
O�N'4�5Q��1� /5��'�6�O'4/5� &�>�%%#�O6��>� >25$�6��%4�6% 

  Q��6%2%O6�O���%4N#>��6%��>�5�>�5Q��%4N�O��6%�%4N#>��4�C�2%O6��@Q��6��%1�
O�/ค>��&1�?�1��5/O�%�?P�O1��6%0@�16/%A1�O1��6%/5�P�$O���%4N#>��6%��>�5�>�4#?/'5�Q��6%
2%O6��5��N1R��?Q (#/6/>�$6'5$%6�"5�2�'�ค%, 2558, �.19-20) 

  1) 0@�16 &�>�%%#�?P�4��>�5�>/%A1/>Nค%64/์�B��%42�ค์2 6ค5��?P�O1��6%�%4N#>��'
�6%��>�5�> 

  2) �>$6#/%A1ค/6#/#6$ &�>�%%#�?P�4��>�5�>O'4� 6/��%C�O���1�/>�?�6%
�%4N#>�Q/O21�ค'O1��5� &�>�%%#�?P�O1��6%/N6�4Q�O%C�O���?P�4Q/OO2��11��@�ค/6#26#6%��6�1O1#
/%A1Q/O��>�5�>Q�2�6��6%�์� 6'1� /%A1Q/O��>�5�>Q�2�6��6%�์�%>�  N�N� Q��6%2%O6�N���์�6%
�%4N#>��5�14�6%2%O6�2AP1�6%21��1�ค%C �CO/>�5$ค/%0@�16O�/ค>� �&1�? 1�ค์�%4�1��1�2AP1/N6
�%4�1��O/$14R%�O6� N�N� �6%�%4N#>�N�AQ1/6 '5�1�4�1�2AP1 �6% ># ์ ��6� %C�N'N# คB�คN6O'4
�%4P$��์ ค/6#24�/�Q��6%� 6R�Q�O 

  3) 2%O6�Nค%AP1�#A1�5��@��'�6%�%4N#>��6#%6$�6%�?P/>Nค%64/์R/O�@P�16��4N�็�O��
2 6%/�%6$�6%/%A1O���5�15��5�คB�"6 �OR�O 

  4) � 6/��N���์ /%A1#6�%�6��5Q��P 6�?PQ�O�5�2>� O'42%B��'�6%��>�5�>�6� 

  5) �%/�21�O���%4N#>��6%��>�5�>�O6�ค/6#N�?P$��%��O/$��N1�O'4�CON�?P$/�6� 
O'4� 6�'�?PR�O#6�%5��%B�O�OR� 

  6) ��'1�Q�ON AP1/6คN6ค/6#N�AP1#5P� � 6O���%4N#>��6%��>�5�>R���'1�Q�O�5�
�Bคค'�?PR#NQ�N�'BN#�5/1$N6�/%A1�'BN#�?P�4� 6O���%4N#>��6%��>�5�>R�Q�O�%>�O'4� 6�'�?PR�O#6ค 6�/�/6
คN6ค/6#N�AP1#5P� 

  7) �%5��%B�O�OR�  ># ์O���%4N#>��6%��>�5�>��5��%>� O'O/� 6R�N�O�%/�%/#
�O1#C'�5��'BN#�5/1$N6��?PQ�OQ��6%/>�5$ 

  2%B�R�O/N6O���%4N#>��5�14��>�5�>N�็�Nค%AP1�#A1�?PQ�O�%4N#>��6%/5�ค/6#6#6%��O6�
�6%��>�5�>�5�14�1��CON%?$�P�$/5��6%��>�5�>�5�14O�N'4�5Q��1� P�$2%O6�N���์O'4�%4�/��6%O�N
'4�5Q��1�N AP1Q�ON�O�Nค%AP1�#A1Q��6%/5�O'4�%4N#>��'�1��CON%?$�1$N6�#?�%42>��>"6  

2.4.5 �6%2%O6�O'4�%/�21�O���%4N#>��6��O6��>� >25$ 

  �"6 % 2>�/�5� (2558, �. 98) R�O�'N6//N6 �6%2%O6�O��/5��O6��>� >25$ �?P#?'5�1�4
�6%�%4N#>��5��'N6/ #?�5Q��1� �5��N1R��?Q 

  1) � 6/���B�#BN�/#6$Q��6%�%4N#>�Q/O�5�N��/N6�4�%4N#>� &�>�%%#Q� 
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 2) 0@�16�6��&1�?O'4�6�/>�5$�?PN�?P$/�O1��5��6%�%4N#>� &�>�%%#�6��O6��>� >25$ 
N�N��&1�?N�?P$/�5�O%��C�Q� �&1�?N�?P$/�5�คN6�>$# �&1�?N�?P$/�5�ค/6#ค>�N/O��N1/>�6�? �N6� N /%A1�O6
�4N�O��O6�คB��%%#�O16��4�O1�0@�16�&1�?N�?P$/�5�คB��%%#�O6��N6� N N�N� 1>��>�6� 4 

 3) />Nค%64/์คB�'5�1�4�?P�O1��6%�%4N#>� O'4N�?$��>$6#�1� &�>�%%#�6��O6� 

�>� >25$�5��'N6/ N�N� O%��C�Q�Q�N25#&��>N /#6$�@� คN6�>$# 

 4) N�?$�ค 6�6#�6#�>$6#�?PR�O�>$6#R/O P�$Q/O�CO�C��%4N#>���N1�16��41$CNQ�%C�O��
�1�O��21��6##6�%62N/��%4#6�คN6 (Rating Scale) O'416��4Q�O�6%� 6/��2�6��6%�์ 
(Situation) Q/O�CO�C��%4N#>��5�2>�Q� �5�%C�O��ค 6�6#N�็�Nค%AP1�#A1Q��6%�%4N#>� 

 5) � 6O���%4N#>��?PR�O2%O6�N2%O�O'O/R�Q/O�CON�?P$/�6�Q�N� 64N%AP1� �%/�21�ค/6#
�%��6#N�AQ1/6 (Content Validity) 

 6) � 6Nค%AP1�#A1R���'1�Q�O N AP1�%/�21�ค/6#�C��O1��1�ค 6�6#ค%5Q��?P 1 

 7) />Nค%64/์คN61 6�6�� 6O�� N AP1ค5�N'A1��O1ค 6�6#�?P�%��6#N���์ 

 8) � 6R���'1�ค%5Q��?P 2 N AP1/6คN6� 6O�� ค/6#N�AP1�A1R�O �6%/6คN61 6�6�� 6O��Q�O
�6%��21��?P (t-test) �6%/6คN6ค/6#N�AP1#5P�/%A1ค/6#N�AP1�A1R�O P�$Q�OคN625#�%42>��>O1'!6 �6%
2%O6�N���์���> (Norms) �>$#คN6ค4O�� t �6%/6คN6ค/6#�%�N�>�Pค%�2%O6��>$#Q�ON�ค�>ค�1��6%Q�O
�'BN#�?P%CO�5� (Known Group Technique) 

 9) �5�� 6คCN#A1�%4N#>� �5� ># ์O���%4N#>�N�็�%C�N'N# O'4� 6R���'1�Q�O 
 Q��6%�%/�21�คB�"6 O��21��6# ค/6# @� 1Q� N�็��6%�%/�21�O��21��6# 

�5Q���5� P�$�%/�21�ค/6#�%� (Validity) O'4 ค/6#N�?P$� (Reliability) #?/>�?�6%�5��?Q 2B/>#' /N1�
/6�>� (2557, �. 57) 

 1) �6%�%/�21�ค/6#�%� #?�6%�%/�21� 2 '5�1�4 �5��?Q 
  (1) �6%�%/�21�ค/6#�%�N�>�N�AQ1/6 �O/$คN6�5��?ค/6#21�ค'O1� (Index of 

Congruence = IOC) P�$� 6O��21��6#R�Q/O �CON�?P$/�6� � 6�/� 5-7 ค�  >�6%�6�%/�21� Q/O
ค4O��ค/6#�%�N�>�N�AQ1/6 N�็�%6$�O1 O�N'4�O1�O1�#?คN6 IOC %4//N6� .50-1.0 �6��5Q�� 6�'�6%
�%/�21�%6$�O1#6/6คN6ค/6#�%�N�>�N�AQ1/6�1�O��21��6#�5Q���5� �@P��O1�#?คN6 IOC �5Q�O�N .50 �@Q�
R� />�?�?QN�็�/>�?�?P#?�CO�>$#� 6R�Q�O#6��?P2B� N�AP1��6�N�็�/>�?�?PR#N$6� O#O/N6ค 6�1��?PR�O  �4�N6N�AP1�A1�O1$
�?P2B��O�6# �@P�#5��4�@Q�1$CN�5� ค/6#ค>�N/O��1��CON�?P$/�6�N�็�2 6ค5� 

  (2) �6%�%/�21�ค/6#�%�N�>�Pค%�2%O6� P�$� 6O��21��6#ค/6# @� 1Q�R�
��'1�Q�O �%4N#>�Q��'BN##?คB�'5�1�4Q�'ONค?$��5��'BN#�?P�4N�O��O1#C'�%>� 2 �'BN# �O/$/>�?N�ค�>ค�'BN#%CO
�5� (Known Group Technique) �'BN#O%�N�็��'BN#�?P�%6�/N6#?ค/6# @� 1Q�Q��6��?P�O1��6%�%4N#>� 

�5�1?��'BN#/�@P�R#N�%6�ค/6# @� 1Q�Q��6� � 6คN6N�'?P$�1�ค4O���1�21��'BN##6N�%?$�N�?$� �5�
�O/$คN62�>�>�? (t-test) /6��'�6%��'1�Q�O O��21��6##?�5$2 6ค5��6�2�>�>O2��/N6#?ค/6#�%�N�>�
Pค%�2%O6� 

 2) �6%�%/�21�ค/6#N�?P$� #?�6%�%/�21� 2 />�?�5��?Q 
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  (1)  �6%�%/�21�ค/6#N�?P$��O/$�6% ��21��Q 6 P�$� 6O��21��6#R���'1�Q�O 
�5��'BN#N�O6/#6$ 2 ค%5Q� /N6��5� 1 - 2 25��6/์ � 6�'ค4O��#6/6คN62/25# 5��์�6#2C�% �1�N ?$%์25� 
�@P��O1�#?คN6�5Q�O�N .70 �@Q�R� �@��4N�็�O��21��6#�?P26#6%�� 6R�Q�OR�O 

  (2)  �6%�%/�21�ค/6#N�?P$��O/$/>�? �1�ค%1��6ค P�$� 6O��21��6#R���'1�
Q�O �5��'BN#N�O6/#6$ 1 ค%5Q� � 6�'ค4O��#6/>Nค%64/์ คN625#�%42>��>NO1'!6 �@P��4�O1�#?คN6�5Q�O�N .70 

�@Q�R� �@��4N�็�O��21��6#�?P26#6%�� 6R�Q�OR�O 
  �6��O1ค/6#�O6��O� />�?�6%�%4N#>�Q�O���N6� N �4�O1�Q�ONค%AP1�#A1O'4/>�?�6%/5��?P

#?ค/6#N/#642# 2 6/%5��6%� 6N�>��6�Q��6%�%4N#>�%4�5�ค/6# @� 1Q� �@P�26#6%�� 6�6%�%4N#>�
/%A1R�O�'�6%�%4N#>��O/$�6%N�O��O1#C' �6%21��6# �6�O��21��6# �6%�%/�21� �6%�%4#6�
คN6 �5Q��?Q� 6N�็��?P�4�O1�N'A1�Q�OQ/ON/#64�5��B��%42�ค์O'4�%4P$��์Q��6%� 6R�Q�ON AP1 5��6
�B��%42�ค์/%A1/5/�O11AP� N �?PN�?P$/�O1��N1R�Q�1�6ค�R�O 

2.4.6 O��21��6#ค/6# @� 1Q� 

  ค/6#/#6$�1�ค/6# @� 1Q� 

  ค/6# @� 1Q� (Satisfaction) คA1 "6/4�1�16%#�์Q��5/�Bคค'�?P#?�N12>P�O/�'O1# 
�6%N%?$�%CO /%A1O#O�%4�5P��%42��6%�์�?PN�>��@Q� 15�N�็�ค/6#25# 5��์%4//N6�N�O6/#6$�?Pค6�//5 �O'4
ค/6#�O1��6% Q��O6��1��>�Q� ��� 6R�2CN�6%คO�/62>P��?P�O1��6%#6�1�2�1� ค/6#�O1��6%�?P1$CN
"6$Q��>�Q� O'4N#AP1R�O%5��6%�1�2�1�ค/6#�O1��6%O'O/�5Q��O�4N�>�ค/6#%CO2@�#?ค/6#2B� 

  �%?$6 % /�0์1�B�%P%��์ (2553, �. 25) Q/Oค/6#N/O�/N6 ค/6# @� 1Q� /#6$�@� 
ค/6#%CO2@��1��Bคค'�?P#?�N1�6%� 6�6�Q��6��/� N�็�ค/6#2B��1��Bคค'�?PN�>��6��6%��>�5�>�6�O'4R�O
�'�1�O��คA1 �'�?PN�็�ค/6# @� 1Q��?P� 6Q/O�Bคค'N�>�ค/6#%CO2@��%4�A1%A1%O� #?ค/6##BN�#5P� O'4#?
�/5�� 6'5�Q��?P�4� 6�6� �@P�2>P�N/'N6�?Q�4#?�'�N1�%42>��>"6 O'4�%42>��>�'�1��6%� 6�6� %/#�5Q�
2N��'�N1ค/6#2 6N%O�O'4�6%�%%'BN�O6/#6$�1�1�ค์�% 

  �>��>�5��์  N��4คB��์ O'4ค�4 (2555, �.12) �'N6//N6 ค/6# @� 1Q� N�็�"6/�6%�์
�?PO2��11��@�ค/6#%CO2@�Q��6��/��1��Bคค'15�N�็��'�6��6%N�%?$�N�?$��6%%5�%CO�6�2>P��?PR�O%5��6�
�6%�%>�6% R#N/N6�4N�็��6%%5��%>�6%/%A1�6%Q/O�%>�6%Q�%4�5��?P�%��5��6%%5�%CO2>P��?Pค6�//5�N�?P$/�5�
�6%�%>�6%�5Q� 

  �Q 6'>� N�?$#O�O/ (2556, �.7) �'N6//N6 ค/6# @� 1Q�/#6$�@� ค/6#%CO2@��1� /%A1
 1Q��?P#?�N1N%AP1�Q�N%AP1�/�@P� /%A1�N11�ค์�%4�1�O'42>P��C�Q�Q��O6��N6� N �@P�N�็��'#6�6�ค/6#2�Q� 
2N��'Q/O#?�50�ค�>�?P�? N#AP1R�O%5��6%�1�2�1��6#ค/6#�O1��6%�1���N1� 

  �6��6%0@�16�O6��O�26#6%�2%B�R�O/N6 ค/6# @� 1Q��N/$N2%>#2%O6�คB�"6 �?/>�Q�
�6%��>�5�>�6�Q�#?ค/6#N�AP1#5P�O'4ค/6##BN�#5P�Q��6%� 6�6� � 6/��'5�1�4�6%� 6N�>��6�/%A1�6%
��>�5�>�6��?P�?#?คB�"6  ค/6# @� 1Q�� 6Q/ON�>�ค/6#2B��6��6%��>�5�>�6� �N/$ 5��6คB�"6 �1��6� 
�Bคค' /%A1/�N/$�6� N�็��6%24�O1��@�ค/6#2B�Q� ค/6# @� 1Q��?PN�>��6�ค/6##2 6N%O�/%A1N�็�2>P��?P
�1�2�1�ค/6#�O1��6%�5Q��1���N1�O'4�1�ค�1AP����%4�6$R�2CN�CO1AP� 
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2.4.7 ค/6#2 6ค5��1�ค/6# @� 1Q� 

  ค/6# @� 1Q��5Q�#?ค/6#2 6ค5��N1�6%� 6N�>��6%�>��%%#/%A1�6%��>�5�>�6��N6� N 
�5��?Q (1N�� 2B/%%��5��>� O'4"62�% 1�B' 5���>�, 2558, �. 42) 

  1) �N/$N2%>#2%O6�คB�"6 �?/>� Q��6%��>�5�>�6�/%A1�6�>��%%#�N6� N /6�#?ค/6# 

 @� 1Q� �42N��'�N1ค/6#�5Q�Q�Q��6%��>�5�>�6�/%A1� 6�>��%%#2N��'Q/ON�>��'�6��?P�? � 6#6�@P�
�'�1�O���?P2C��@Q� #?�6%�6%��?/>�O'4คB�"6 �?/>��?P�?�@Q� 

  2) N�>�ค/6#%CO2@��%4�A1%A1%O� #?ค/6#N�AP1#5P�O'4ค/6##BN�#5P�Q��6%� 6�6� ค/6# 

 @� 1Q��6Q/ON�>�ค/6#2B��6��6%��>�5�>�6� �O1��6% Q/O�6�#?�%42>��>"6 O'4N�>��%4P$��์2C�2B� 
�N/$Q/O�%42�ค/6#2 6N%O�Q��6%��>�5�>�6� 

  3) N�็�2>P �� 6/��'5�1�4�6%� 6N�>��6�/%A1�6%��>�5�>�6��?P�?  #?คB�"6  
�1�2�1��N1ค/6#�O1��6%O'4ค/6#ค6�//5��1��CO%5��%>�6% �?PN/#642# N�>�ค/6#�%4�5�Q� 

  4) �N/$ 5��6คB�"6 �1��6� /6�#?ค/6# @� 1Q��4N�>�ค/6#N�O#Q� �BN#N� 
2%O6�2%%ค์O'42N�N2%>##6�%�6��1��6��?P2C��@Q� 

  2B�5��6 2?'6�N'6 (2557, �.12) ค/6#2 6ค5��1�ค/6# @� 1Q�N�็��ั��5$2 6ค5��?P
�N/$ Q/O�6��%42��'2 6N%O�P�$N� 641$N6�$>P��6�N�?P$/�5��6%Q/O�%>�6% �@P�N�็��ั��5$2 6ค5��%4�6%
O%� �?PN�็��5/�N��?Q�@�ค/6#N�%>��O6//�O6�1��6��%>�6%�OคA1 � 6�/��CO#6Q�O�%>�6% 

  �>��>�5��์ �5��R �C'$์ (2555, �. 73) ค/6#2 6ค5��1�ค/6# @� 1Q� /#6$�@� ค/6# 

 @� 1Q�Q��6%�%>�6%�?PN�?P$/�O1��5�ค/6# @� 1Q��1�'C�คO6�N1�6%�%>�6% O'4ค/6# @� 1Q�Q��6�
�1� �5��6��@P��5�/N6ค/6# @� 1Q��5Q� 2 '5�1�4 #?ค/6#2 6ค5��N1�6% 5��6คB�"6 �1��6%�%>�6% 

O'4�6%� 6N�>��6��%>�6%Q/O�%42�ค/6#2 6N%O�N AP12%O6�O'4%5�16ค/6#%CO2@��?P�?�N1�Bคค'�B�ค��?P
N�?P$/�O1��5��6%�%>�6% 

  #%>16 R�%�C (2553, �. 22) 2%B�R�O/N6 ค/6#2 6ค5��1�ค/6# @� 1Q�Q��6%�%>�6% 

N�?P$/�O1��5�ค/6# @� 1Q��1��CO%5��%>�6% O'4ค/6# @� 1Q�Q��6��1��CO��>�5�>�6��%>�6% �@P��5�/N6  

ค/6# @� 1Q��5Q�21�'5�1�4#?ค/6#2 6ค5��N1�6% 5��6คB�"6 �1��6%�%>�6% O'4�6%� 6N�>��6�  

�%>�6%Q/O�%42�ค/6#2 6N%O� N AP12%O6�O'4%5�16ค/6#%CO2@��?P�?�N1�Bคค' �B�ค��?PN�?P$/�O1��5 ��6% 

�%>�6%Q��O6�ค/6#24�/�Q��6%N�O6�@��%>�6%  &�>�%%#�6%O2��11��1��COQ/O�%>�6%�6#���6�  

/�O6�?PO'4��>�>%>$6�1�2�1��6%�%>�6%�N1�CO%5��%>�6% ค/6#%5��>��1��N1�6� �6%Q�O"6162AP1  

ค/6#/#6$O'4�6%��>�5�>��Q��6%Q/O�%>�6% 2>P�N/'N6�?QN�?P$/�O1��5��6%2%O6�ค/6# @� 1Q�Q/O�5� 

'C�คO6�O/$R#�%?�>��1��6%�%>�6%�?PO�O�%>� 
  �6��O1ค/6#�O6��O�2%B�R�O/N6 ค/6#2 6ค5��1�ค/6# @� 1Q� คA1 �N/$N2%>#2%O6�

คB�"6 �?/>�Q��6%��>�5�>�6�Q/O#?ค/6#N�AP1#5P�O'4ค/6##BN�#5P�Q��6%� 6�6� � 6/��'5�1�4�6%
� 6N�>��6�/%A1�6%��>�5�>�6��?P�? #?คB�"6 �1��Bคค'/%A1/�N/$�6� �@P�� 6Q/ON�>�ค/6#2B��6��6%
��>�5�>�6� �N/$ 5��6คB�"6 �1��6��1���N1�Q/O2 6N%O� O'42N��'�%4�6$R�2CN�CO1AP� 
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2.4.8 '5�1�4�1��6%�%4N#>�ค/6# @� 1Q� 

  '5�1�4�1��6%�%4N#>�ค/6# @� 1Q� 2N/�Q/�N�4#?'5�1�4N�็��6%�%4N#>�
�6��O6�ค/6#%CO2@� /%A116%#�์�1��Bคค'�6#1�ค์�%4�1��6�ค/6#%CO2@� N�N� ค/6#%CO2@��6��/� 
(ค/6#�1�  1Q�) O'4ค/6#%CO2@��6�'� (ค/6#R#N�1� R#N 1Q�) %/#�@� &�>�%%#Q��6%�%4� 6�1�O�N
'4�Bคค'�N12>P��N6� N '5�1�4�1��6%�%4N#>�ค/6# @� 1Q� #5��4Q/Oค/6#2 6ค5��N1�O1ค/6#ค 6�6#
�O1�#?ค/6#ค%1�ค'B#Q��N/� �1�ค/6# @� 1Q��5Q�/#� O�N'4�O1ค/6#�4%4�B ค/6# @� 1Q��?P#?1$CN 
�5��?Q 

  1) � 6/��N�O6/#6$�1�ค/6# @� 1Q�/N6 คA114R% #?Pค%�2%O6�'5�1�4Q� �@P�ค/%
� 6/�� N�O6/#6$Q/O�5�N��N�็�N%AP1� N '�R�/N6�4�%4N#>�ค/6# @� 1Q��O6�Q��O6� �6��5Q�Q/O
ค/6#/#6$�1�ค/6# @� 1Q�/N6/#6$�@�14R%�O6� �N1R��@�� 6/��Pค%�2%O6��1�ค/6# @� 1Q�/N6
�%4�1��O/$�O6�Q��O6� O�N'4�O6��4�%4�1��O/$�5/O�% 14R%�O6� �@P�16�� 6/���%4N�O��/O6� N 
N�็��O1 N 

  2) %/�%/#�O1ค 6�6#N�?P$/�5�ค/6# @� 1Q� �?P#?�N1N�O6/#6$ /'?�N'?P$��O1ค/6#
� 6�/# R#N�O1$�/N6 20 �O1 P�$� 6/���O1ค 6�6#�6� Pค%�2%O6�ค/6# @� 1Q��?PR�O� 6/��R/OO'O/ 

O�N�N�็��O6� N O'O/2%O6�O'4%/�%/#�O1ค 6�6# O�N'4�O6��6#�%4N�O��?P� 6/��R/O 
  3) � 6�O1ค 6�6#�?P2%O6�O'O/R���'1�Q�ON AP1�%/�21�ค/6#�5�N���1��O1ค 6�6#/N6

�%��6#Pค%�2%O6��1��6%�%4N#>�ค/6# @� 1Q��6#�?PR�O� 6/��R/OO'O/Q�O�N'4�O6� O'4Q�O�N'4
�%4N�O� $N1$/%A1R#N /6�#?ค/6#ค'B#Nค%A1/%A1R#N�5�N�� �4R�OO�OR��N1�2%O6�N�็�O��21��6# 
�6��5Q���'1�Q�O�5��CO�1�O��21��6# � 6�/� 10 N�N6 �1�� 6�/��O1Q� AQ��?P�?Pค'O6$ค'@��5� /%A1
Q�'ONค?$� �5� AQ��?PQ��6%N�O��O1#C'�%>� 

  4) � 6/���Q 6/�5�Q��6%�1�O�N'4�5/N'A1�P�$� 6/���Q 6/�5�ค4O��N�็� 5, 4, 3, 

2, 1 (#/6/>�$6'5$2BP��5$�%%#6�>%6� , 2556 �. 58) 

2.4.9 O���%4N#>�ค/6# @� 1Q� 

  �6%�%4N#>�ค/6# @� 1Q�#?�6%�%4N#>�/'6$/>�? R�OO�N �6%25�N�� �6%25#"61�์ 
O'4�6%Q�OO��21��6#�@P�#?%6$'4N1?$��5��?Q ( %�"6 N�?$2B��>�B' O'4ค�4, 2556, �. 69) 

  1) �6%25�N�� N�็�/>�?�6%2 6/%5�Q�O�%/�21��Bคค'1AP�P�$�6%25�N�� &�>�%%#O'4 

���5��@�ค/6# @� 1Q��?PO2��11�#6Q��%4N�O��?P�O1��6%�%4N#>�1$N6�#?O��O�� P�$�CO25�N���4R#N#?
�6%��>�5�>�6%/%A1#?2N/�%N/#�5��CO�C�25�N�� �N1�6��5Q��@�� 6�O1#C'�?PR�O#6/>Nค%64/์ 2%B�O'4�?ค/6#�6#
/5��B�%42�ค์�1��6%�%4N#>� />�?�?QN�็�/>�?�6%0@�16�?PN�N6O�NO'4N�็��?P�>$#Q�O  1$N6�O %N/'6$�?PQ�O
2 6/%5��6%0@�16Q��%�?0@�16N�N6�5Q� 

  2) �6%25#"61�์ N�็�/>�?�6%�?P�CO�%4N#>��4�O1�11�R� C�คB$�5��Bคค'�5Q� N P�$�%� 
#?�6%N�%?$#O��'N/�/�O6 N�็��6%�6#Q/O�1��6�N�'N6 O�N16�R#NR�O�O1#C'�?PO�O�%>��6��CO�1�N�AP1��6�
�CO�1�16�%CO2@�R#N1>2%4Q��6%�1� /%A1R#NคBO�Nค$�5��CO�6# N AP1Q/OR�O�O1#C'�?PN�็��%>�#6��?P2B� ค/%
N�%?$#�5/Q/O %O1#�N1�� 6N�>��6% 25#"61�์ค/%'� AQ��?PN AP1� 6ค/6#คBO�Nค$�N1� Q/ON�>�ค/6#2�>�2�# 
O'4ค/6#R/ON�AQ1N�AP1Q� �@P��4�N/$Q/OR�O�O1#C'�?PN�็��%>�#6��?P2B� 
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  3) �6%Q�OO��21��6##6�%62N/��%4#6�คN6 N�็��6%�%4N#>�P�$Q�ONค%AP1�#A1�?P
N�็��6%2%O6� �%4P$ค�O1ค/6#�N6� N �5Q��?PN�็��O1ค/6#�6��/�O'4�O1ค/6#�6�'��?PN�?P$/�O1��5��5/
O�% �?P�O1��6%�%4N#>� P�$Q/O�CO�1�O2��ค/6#ค>�N/O� /N6N/O��O/$/%A1R#NN/O��O/$�5��O1ค/6#O�N'4�O1
�5Q� P�$Q�O#6�%�%4N#>�O��#6�%62N/��%4#6�คN6 (Rating Scale) 5 %4�5� �6#/>�?�1�'>Nค>%์� 
(Likert Scale) N�AP1��6�N�็�/>�?�?P�N6$O'424�/� 26#6%�N�O��O1#C'R�O%/�N%O/ 

2.4.10 �6%�%4N#>�ค/6# @� 1Q� 

  Parasuraman, Zeithaml & Berry, 1988 (1O6��@�Q� �%6�? N1?P$#'411"5��?, 
2550) R�O�'N6/�@� �6%/5�คB�"6 �%>�6% (SERVQUAL) Q��%4�/��6%�1��6%Q/O�%>�6%2>P��?P�B%�>�
ค6�//5� คA1 ค/6# @� 1Q��1�'C�คO6�?P#?�N1�6%�%>�6%�?PR�O%5� �5��5Q�N AP1Q/O�COQ�O�%>�6%%5�%CO�@�คB�"6 
�1��6%�%>�6% �B%�>�26#6%� >�6%�6�5/�?Q/5�คB�"6 �1��%>�6% �@P�2%B�R�O�5��?Q 

  1) ค/6#26#6%� (Competence) /#6$�@� ค/6#26#6%� �5�14 O'4ค/6#%CO�1�
�COQ/O �%>�6% O'426#6%�Q�O2>P�N/'N6�5Q�Q��6%� 6N�>��6%�O6��%>�6% 

  2) ค/6#�N6N�AP1�A1 (Reliability) /#6$�@� ค/6#2#P 6N2#1Q��6%�%>�6%R�O1$N6�
�C��O1�N�็��?P�N6N�AP1�A1/%A1N�็��?PR/O/6�Q��1��CO%5��%>�6% 

  3) �6%�1�2�1� (Responsiveness) /#6$�@� ค/6# %O1#�?P�4Q/O�%>�6%N AP1N�็�
�6%�1�2�1�'C�คO6R�O�%�N/'6/%A1"6$Q�N/'6�?P'C�คO6�O1��6% 

  4) ค/6#N�O6�@�R�O (Accessibility) /#6$�@� �CO%5��%>�6%26#6%��?P�4�>��N1�5��COQ/O
�%>�6%R�O24�/� 

  5) ค/6#N�O6Q��CO%5��%>�6% (Understanding) /#6$�@� �COQ/O�%>�6%�4�O1�#?ค/6#
N�O6Q� ค/6#�O1��6%�1��CO%5��%>�6%O'4 %O1#�?P�4�1�ค/6#�O1��6%�5��'N6/ 

  6) �6%�>��N12AP126% (Communication) /#6$�@� �CO%5��%>�6%�4�O1�N�็��CO!ั��@�
�ั�/6�1��CO%5��%>�6%O'4#?ค/6#26#6%��?P�4O�O�Q/ON�>�ค/6#N�O6Q�R�O�'N6/1?��5$/�@P�R�O/N6  �CO
Q/O�%>�6% �O1�N�O6Q�"616�1��CO%5��%>�6%N AP1�4R�O2AP126%%4//N6��5�R�ON�O6Q� O'4N�>�ค/6# @� 1Q��?P
�4%5��%>�6%�N1R� 

  7) ค/6#R/O/6�Q� (Creditability) /#6$�@� �COQ/O�%>�6%ค/%Q/O�%>�6%�O/$ค/6#�AP125�$์ 

R#N�>��5� O�N�O1�P�%N�Q2�%/�21�R�O 
  8) ค/6#�'1�"5$ (Security) /#6$�@� �6%Q/O�%>�6%�O/$ค/6#�'1�"5$�N1

�CO%5��%>�6% �5Q��6��O6��6$"6 O'4�6%N�>� 

  9) ค/6#2B"6 1N1�P$� (Courtesy) /#6$ค/6#%/#�@� #6%$6��?P�?�6# ค/6#1N1�
�O1# �6% C��6�?PR N%64 ค/6#N�็�#>�% O'4ค/6#N16Q�Q2N�CO'N�็�1$N6��?Q���4�?PQ/O�%>�6%�CO%5� 

  10)  �6%�5��O1�R�O (Tangibility) /#6$ค/6#%/#�@� Nค%AP1�#A1O'41B��%�์Q��6%
Q/O�%>�6% �Bค'>�"6 O'4�6%O2��11��1��COQ/O�%>�6% 2>P�1 6�/$ค/6#24�/��N6� N N�็��O� 

  P$�>� O2/��? (2551, �.9) �'N6//N6 #6�%/5�ค/6# @� 1Q�26#6%��%4� 6R�O/'6$/>�? 
R�OO�N 
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  1) �6%Q�OO��21��6# �@P�N�็�/>�?�?P�>$#Q�O�5�1$N6�O %N/'6$ P�$Q/O�'BN#�Bคค'�?P
�O1��6%/5�O2��ค/6#ค>�N/O�'�Q�O��21��6#�?P� 6/�� N AP1�O1��6%�%6�ค/6#ค>�N/O� �@P�26#6%�
� 6R�OQ�'5�1�4�?P� 6/��ค 6�1�Q/ON'A1�/%A1�1�ค 6�6#1>2%4 ค 6�6#�5��'N6/16��6#ค/6# @� 1Q�
Q��O6��N6� N N�N� �6%�%>/6%O'4�6%ค/�คB#�6� O'4N�AP1�R��N6� N N�็��O� 

  2) �6%25#"61�์ N�็�/>�?/5�ค/6# @� 1Q��6��%��6�/�@P� �@P��O1�1605$N�ค�>คค/6#
� 6�6� >N01�1��CO25#"61�์O'4/>�?�6%�?P�?�@��4� 6Q/O�CO�1�ค 6�6#�1��6#�O1N�O��%>�  R�O�O1#C'�?PN�็�
�%>�R�O 

  3) �6%25�N�� N�็�/>�?�6%/5�ค/6# @� 1Q�P�$25�N�� &�>�%%#�1��Bคค'N�O6/#6$ 
R#N/N6�4O2��11��6��6% C� �>%>$6�N6�6� />�?�?Q�4�O1�1605$�6%�%4� 61$N6��%>��5�O'4�6%25�N��1$N6�
#?%4N�?$�O��O�� 

  �6��O1ค/6#�O6��O�26#6%� 2%B�R�O/N6 #6�%/5�ค/6# @� 1Q�26#6%��%4� 6R�O
/'6$/>�? R�OO�N �6%21��6#P�$Q�OO��21��6# �6%25#"61�์ �6%25�N�� &�>�%%#�1��Bคค'
 &�>�%%#�1��Bคค'N�O6/#6$ R#N#6�4O2��11��6��6% C� �>%>$6�N6�6� ค/6# @� 1Q��4#?
ค/6#25# 5��์Q��6��/� �5Q��?Q�@Q�1$CN�5��>��%%#�?P�CO%5��%>�6% /%A1�CON%?$�R�O��>�5�>�5Q� � 6Q/O�CON%?$�R�O
�6%�1�2�1�ค/6#�O1��6%�6��O6�%N6��6$O'4�>�Q� �5Q�คA12>P��?P�COQ/O�%>�6% /%A1ค%C�CO21��4ค 6�@��@�
1�ค์�%4�1��N6�N Q��6%N2%>#2%O6�ค/6# @� 1Q�Q��6%N%?$�%COQ/O�5��CON%?$� 

2.4.11 �6%2%O6�O'4�%/�21�คB�"6 �1�O��21��6#ค/6# @� 1Q� 

  O��21��6#ค/6# @� 1Q�#?/>�?�6%2%O6�O'4�%/�21�คB�"6  �5��?Q 
  1) 0@�16N1�26% �&1�? />�$6�> ��์ O'4%6$�6��6%0@�16�?PN�?P$/�O1��5�ค/6# @�

 1Q�� 6#62%O6�O��21��6# 

  2) �5�� 6O��21��6#ค/6# @� 1Q� �@P�N�็�O��21��6##6�%62N/��%4#6�คN6 5 

%4�5� (Q�OO��21��6#O��#6�%62N/��%4#6�คN6) O'4N2�1�N116�6%$์�?P�%@�16/>�$6�> ��์ N AP1%5�
ค 6O�4� 6O'4� 6#6O�OR��%5��%B� 

  3) � 6O��21��6#ค/6# @� 1Q�N2�1�N1�CO N�?P$/�6� >�6%�6/6�5��?ค/6#
21�ค'O1� N AP1/6ค/6#N�?P$��%��6#N�AQ1/6 �@P�O��21��6#�B��O1�4�O1�#?คN6�5��?ค/6#21�ค'O1�
N�N6�5� .50 �@Q�R� �@��426#6%�� 6R�Q�OR�O 

  4) � 6O��21��6#ค/6# @� 1Q��?PR�O%5��6%�%5��%B�O�OR��6#ค 6O�4� 6�1�
�CON�?P$/�6�N%?$�%O1$O'O/R�Q�O�5��'BN#�5/1$N6� 

  5) /6คN6ค/6#N�AP1#5P��1�O��21��6#ค/6# @� 1Q� P�$Q�O2C�%25#�%42>��>NO1'!6 
(Coefficient of Alpha) �6#/>�?�1�ค%1��6ค (Cronbach) 

  6) � 6O��21��6#ค/6# @� 1Q��?P#?คB�"6 O'O/ R�N�O��O1#C'�6��'BN#�5/1$N6��?P
/6�O��R/O 

 

2.5  !/?!�11/ >�>�?3 4D System 

2.5.1 ค/6#/#6$�1��/5��%%# 
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/%/>�$์ �>N�00>'�N (2551, �.258) �'N6/R/O/N6 �/5��%%#R#NQ�N�6%��5� /%A1'O#'O6�2>P�N�N6Q/O
/#�R� O�NN�็��6%�%5��%B�N2%>#O�N� O'4 5��6N AP1ค/6#1$CN%1��1�%4�� 

2#/#6$ �1�#? (2552, �.14) 2%B�R/O/N6 �/5��%%# /#6$�@� �'>�"5��์Q/#N �%4�/��6%Q/#N
�6%�5��6%O��Q/#N /%A12>P�Q/#N N �?PN�>��6�ค/6#ค>�2%O6�2%%ค์/%A1�6%�N1$1��6�ค/6#%CON�>#�@P�
� 6#6Q�OQ��6%O�O�ั�/6Q��6%��>�5�>�6� O'4�N1Q/ON�>�#C'คN6�6�N0%1��>� �N/$2%O6�Q/O1�ค์�%#?ค/6#
O���N6�N AP1ค/6#R�ON�%?$��6��6%O�N��5� 

�5�$6 2>��%4�6%�' (2553, �.36) R�OQ/Oค/6#/#6$R/O/N6 �/�5�%%# /#6$�@� �6%%/�%/#
�6%�2#�26� /%A1�6%2%O6�2%%ค์ค/6#%CO�?PR#NNค$#?#6�N1� �?P#?ค/6#N�?P$/�O1�O'4N >P##C'คN6Q/O
�'>�"5��์�%4�/��6% /%A1�%>�6%Q/#N 

�6�B%��์ �B�>�% �1์ (2553, �.54) R�OQ/Oค/6#/#6$R/O/N6 �/5��%%# /#6$�@� 2>P�Q/#N�?PN�>�
�6��6%Q�Oค/6#%COO'4ค/6#ค>�2%O6�2%%ค์�?P#?�%4P$��์�N1�6% 5��6��N1�  5��6�6�   5��61�ค์�% 
N�>��%4P$��์Q�N�>�N0%1��>�O'425�ค# 

�6��O1ค/6#�O6��O� �/5��%%#/#6$�@� ค/6#ค>�/%A1�6%�%4� 6Q/#N N �?PR#NNค$#?#6�N1�
/%A1N�็��6% 5��6 O�OR� �5�O�'��6��1�N�>#Q/O�?$>P��@Q�O'4N#AP1� 6#6Q�OQ��6% 5��6�6��O� 6Q/O�6�
�5Q� N #?�%42>��>"6 #6�$>P��@Q� 

2.5.2 �/5��%%#�6%0@�16 
  �5��6%0@�16R�OQ/Oค/6#/#6$�1��/5��%%#�6%0@�16R/O �5��?Q 
  /%/>�$์ �>N�00>'�N (2551, �.50) Q/Oค/6#/#6$R/O/N6 �/5��%%#�6%0@�16 /#6$�@� 

�6% � 6N16ค/6#ค>�/%A1/>�?��>�5�>�6��6%0@�16Q/#N N #6Q�O�5��6%0@�16 
  2Bค��์ 2>�� 6���์ (2553, �.8) R�O2%B�ค/6#/#6$�1��/5��%%#�6��6%N%?$��6%

21� คA1 2>P�Q/#N N �?P2%O6��@Q�#6N AP1�N/$O�O�ั�/6N�?P$/�5��6%�5��6%N%?$��6%21�/%A1 5��6Q/O�CON%?$�
N�>��6%N%?$�%CO1$N6�#?�%42>��>"6  R�OO�N O�/ค>� %C�O�� />�?�6% �%4�/��6% 2AP1�N6� N �?PN�?P$/�5�
�6%0@�16 

  /B��>05��>N P"��B�C' (2550, �.8) 1�>�6$/N6 �/5��%%#�6��6%0@�16 O�N�11�N�็� 5 
�%4N"� คA1 

  1) �/5��%%#�6��O6�/'5�2C�% N�N� /'5�2C�%�C%�6�6% /'5�2C�%%6$�Bคค' /'5�2C�%
�>��%%#O'4�%42��6%�์ /'5�2C�%�O1��>P� 

  2) �/5��%%#�6%�5��6%N%?$�%CO N�N� �6%21�O��0C�$์�6%N%?$� �6%Q�O�%4�/��6%
�'BN#25# 5��์ �6%21�O��N%?$�%CO%N/#�5� O'4�6%N%?$��N6�Nค%A1�N6$ค1# >/N�1%์O'41>�N�1%์N�O� 
�%4�/��6%2%O6�ค/6#�%4/�5� �%4�/��6%2%O6�N��ค�> �%4�/��6%2%O6�ค/6#ค>�%/�$1� 
�%4�/��6%��>�5�> �%4�/��6%2A�21� �%4�/��6%2%O6��5�14�6%ค>�ค 6�/� �6%21�O��0C�$์�6%
N%?$��6%21�O��Q�O���6�2##�> �6%21�P�$Q�O2�6��6%�์� 6'1� �6%N%?$�O��25��6�6%N%?$� 
�6%N%?$�N�็�คCN �6%N%?$�N AP1%1�%CO �6%N%?$�O��%N/##A1 N�็��O� 

  3) �/5��%%#2AP1�6%21� N�N� Computer Assisted Instruction (CAI), Web-

based Instruction (WBI) Web-based Training (WBT) Virtual Classroom (VC) Web Quest 
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Web Blog ��N%?$�2 6N%O�%C� ��N%?$�P#�C' ��N%?$�11�R'�์ ค1# >/N�1%์�N/$21� �B��6%21� �B'
�� �B�2AP1�%42# /?�>�50�์ 2R'�์�%4�1�N2?$� O�N�P�%N�Q2 �5�%�6%N%?$�%CO �5�%�>��%%# O���@��5�14 
N�#  N '� N�็��O� 

  4) �/5��%%#�6%�%4N#>��' N�N� �6% 5��6ค'5��O121� �6%'��4N�?$��N6��6�
Nค%A1�N6$ค1# >/N�1%์O'41>�N�1%์N�O� �6%Q�O�5�%2#6%์��6%์�N AP1�6%Q�O�%>�6%�1�2�6�5�0@�16 �6%
Q�Oค1# >/N�1%์Q��6%�5�N�%� 

  5) �/5��%%#�6%�%>/6%�5��6% N�N� �6��O1#C' �5�N%?$� �5�0@�16 �6��O1#C' ค�4
16�6%$์ O'4�Bค'6�% Q�2�6�0@�16 �O6��6%N�>� �5��?  52�B O'4ค%B"5��์ 

�6��O1ค/6#�O6��O� 26#6%�2%B�R�O/N6 �/5��%%#�6��6%0@�16 /#6$�@� �6%� 6O�/ค>�/%A1
%C�O��/>�?�6%/%A1�%4�/��6%�N6� N R�OO�N �/5��%%#�6��O6�/'5�2C�% �6%�5��6%N%?$�%CO 2AP1�6%21� 
�6%�%4N#>��'O'4�6%�%>/6%�5��6% �?PN�็�2>P�Q/#N/%A1R�O%5��6%�%5��%B� 5��61$N6�N�็�%4�� P�$
�N6��6%�'>� �6%��'1�Q�O �%5��%B���#?�%42>��>"6 #6�5��6%N%?$��6%21� /%A1 5��6Q/O�CON%?$�Q/O
N�>��%42>��>�'�6��6%N%?$� 

2.5.3 �/5��%%#�>�>�5' 4D System 

  4D System คA1�/5��%%#�6%11�O��'/�'6$Q��6%�ั� 52�%6"%�์�6�0>'�NR�$
P�$Q�O2AP1�>�>�5' N AP1Q�OQ��6%�5��6%N%?$�%CO %6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� 2 6/%5�
 5��6�5�14�O6��6%11�O��'/�'6$�?P2%O6��@Q��@��%4�/��6%�5�14�O6�ค/6#ค>�2%O6�2%%ค์P�$�6%
�2#�26��O6��6%?�O'42#5$Q/#N��/�N�O6�O/$�5� �%4�1��5� AQ��6��6��O6��6%�5�1�ค์�%4�1�
0>'�N P�$Q�O1�ค์ค/6#%CO�?PN�็�O��O��2A��1�#6�5�1$N6�$6/�6��1��6%2%O6� 52�%6"%�์�6�0>'�N
R�$  

 

  
 

 

 

 

 

 

 

 

 

 

.@พ�?P 2.1  �%1�O�/ค>�Q��6%ค>�คO��/5��%%#�>�>�5' 4D System 

�?P/@ :    �1์N�   �O1#�ั��6�B' (2565) 
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 �6�O��"C#>"6  �/5��%%#�>�5�5' 4D System #?1�ค์�%4�1� �5��?Q 
 <D1= /#6$�@� Design คA1�6%11�O�� /6�O��11�O�� /6�'/�'6$ O��O�'� �?P1$CN
Q�'5�1�4�1��6%/6�O���?P�411�O��'/�'6$�?PQ�OQ��6%�ั� 52�%6"%�์ �@P��O1��CON%?$�/6�O�� �6%
11�O��P�$ค>�R�%N�%1��@��>����6%"6 %/#�?P�411�#6N�็��>Q��6�Q��6%� 6#6�ั� 52�%6"%�์ P�$
Q��/5��%%#�>�>�5' 4D System R�O� 6�5Q��1��6%2%O6�%C�O��'/�'6$O�N'4/#/�N�็��'BN# N �6�
�N1��6�O '�!1%์#�>�>�5' 2#6%์�P!� Application ค1# >/N�1%์ 3'3 N AP1�CON%?$��4�O1�11�O��
/6�O���6�"6 Nค%AP1�#A1�?P#?O�N'4/#/�#611�O��2%O6�'/�'6$Q/ON�็�R��6#Pค%�2%O6��1� 
 52�%6"%�์O�N'4�>Q� 

 <D2= /#6$�@� Draw คA1 �5Q��1��6%/6�'/�'6$�6�2>P��?P11�O��R/O�6�ค/6#ค>� P�$
�6%� 6�'ค/6#ค>��?P�>���6�6%#62%O6�2%%ค์'����%4�61�>�>�5' �N6�Nค%AP1�#A1�6��N1��6�
O '�!1%์#�>�>�5' 2#6%์�P!� Application ค1# >/N�1%์ 3'3 �?Pค%C�CO21�R�O2%O6�R/O P�$/'5��1��6%
/6��?Q ค%C�CO21�Q/O�CON%?$�11�O���%1�ค1P�$/6��%1�N AP1�4/6�'/�'6$ ค5�N'A1�'/�'6$�?PN�>��6�
O%��5��6'Q� 11�O��/6�O��R/OO�N'4/#/�/#CN O�N'4�'BN#N'A1�� 6#6�5�/6� �%5���6�N'O� Q/�N 
/#B� N1?$� R�O�B��>0�6��6#ค/6#�O1��6% P�$Q�O�/5��%%#�>�5�5' 4D System 

 <D3= /#6$�@� Doing คA1 �5Q��1��1��6%�?P�CON%?$��4'�#A1�%4� 61$N6�N�็��5Q��1� P�$
�6%� 6'/�'6$�?PR�O�N6��6%11�O���5�/6�'/�'6$�?P2#�C%�์#6O'O/�5Q� #6�5�/6���24�@��?P�@�R/OO'O/
N AP1N�็�O��Q��6%N�%?$#� 6R��ั��%1�ค1 

 <D4=/#6$�@� Distribute คA1 �6%�ั�O'4N�$O %N�'�6� 52�%6"%�์ (�%1�ค1) P�$Q/O
�5�N%?$��ั�'/�'6$�?PR�O11�O��R/O�6��6%�N6��6%�%4�/��6%11�O���/5��%%#�>�>�5' 4D 

System O'O/ P�$Q�O/52�B�6%�ั��>Q��O1 �ั��>Q�P�%N� O'4�6%/�B��>Q��ั��6#'/�'6$Q/ON�็�N�็�%4N�?$�
2/$�6# O'O/� 6#6N�$O %N�'�6�P�$� 6N2�1O'4O'4�5��>�%%0�6%Q�P%�N%?$� 

 <System= /#6$�@� �5Q��1��%4�/��6%�%/�21�คB�"6 1$N6�N�็�%4���?P� 6#6Q/O
�CON%?$�R�OQ�O�%/�21� �>�>�5' 4D O�N'4�5Q��1�Q/O#?�%42>��>"6  คA1 PDCA คA1 /��%�6%�%>/6%�6�
คB�"6  $N1#6�6� 4 ค 6 R�OO�N Plan (/6�O��), Do (��>�5�>), Check (�%/�21�) O'4 Act (�6%
� 6N�>��6%Q/ON/#642#) �@P�/��%คB�"6 N�##>P� (PDCA) 26#6%��%4$B��์Q�OR�O�5��B��5Q��1�Q�
�>��%%#�6%N%?$�%CO �@P�%6$'4N1?$�Q�O�N'4�5Q��1�#? �5��?Q 
 1) Plan (�5Q��1��6%/6�O��) 
 �5Q��1��6%/6�O���1��6%11�O�� /6�O��11�O�� /6�'/�'6$ O��O�'� �?P1$CNQ�
'5�1�4�1��6%/6�O���?P�411�O��'/�'6$�?PQ�OQ��6%�ั� 52�%6"%�์ �@P��O1��CON%?$�/6�O���6%
11�O��P�$ค>�R�%N�%1��@��>���6�6%"6 %/#�?P�411�#6N�็��>Q��6�Q��6%� 6#6�ั� 52�%6"%�์�?P�4
11�O���6� ค%1�ค'B#�6#�%1�/5/�O1�?P� 6/��O'4�O1��6%�%5��%B�N�'?P$�O�'� �@P�%/#�@��6%
/6�O�� 5��62>P�Q/#N N �6%O�O�ั�/6�?PN�>��@Q��6��6%��>�5�>�6� 

 2) Do (�5Q��1��6%��>�5�>) 
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 �5Q��1��6%��>�5�> คA1 �6%'�#A111�O��'/�'6$�6#�?PR�O/6�O��R/O O'O/N'A1�'6$P�$Q�O
�/5��%%#�>�5�5' 4D System #6/6����%4�61 �6%�@�24�@�O'4�6%'1�'6$ 52�%6"%�์ O'4�6%�ั�
�6� 52�%6"%�์ P�$��>�5�>�6#/'5��6% �&1�?�?PR�ON%?$�%COQ��B��%4�/��6% 

 3) Check (�5Q��1��6%�%/�21�) 
 �5Q��1��6%�%/�21� คA1 �6%�%4N#>��'�6�O'4�5Q��1� Q��5Q��1��?Q�O1�#?�6%�%/�21�
%4//N6��6%��>�5�>�6��B��5Q��1� /6� �/N6�'�6��5Q�R#NN�็�R��6#�?P/6�O��R/O/%A1'/�'6$�?PN'A1�#?
ค/6#�� %N1� �6�ค/6#2#�B'�O�4/6�R#NN�็��6#�?P11�O��R/O�O�4�%5��%B�O�OR�N�'?P$�O�'�Q/O
N�็�R��6#�?PR�O11�O��/6�R/O �5��5Q��O�4�'5�R�Q��5Q� Do �5Q��1��6%��>�5�> P�$R���>�5�>�6��5Q��Q 6 N 
��R�O�'�6��6#�?P� 6/��R/O 
 4) Action �5Q��1��6%� 6N�>��6�Q/ON/#642# (�5Q��1��6%� 6N�>��6�Q/ON/#642#) 
 �5Q��1��6%� 6N�>��6��6%11�O��O'42%O6�2%%ค์ 52�%6"%�์ �4 >�6%�6�'�?PR�O�6��6%
�%/�21� �@P�#?1$CN 2 �%�? คA1 �'�?PN�>��@Q�N�็�R��6#O���?P/6�R/O/%A1R#NN�็�R��6#O���?P/6�R/O /6�
N�็��%�?O%� �OQ/O� 6O�/�6�/%A1�%4�/��6%��>�5�>�5Q�#6�5�� 6Q/ON�็�#6�%�6�  %O1#�5Q�/6/>�?�6%�?P
�4�%5��%B�Q/O�?$>P��@Q�R�1?� �@P�16�/#6$�@�26#6%��%%'BN�O6/#6$R�ON%O/�/N6N�>#  $6$6#Q/O#6��@Q�
�/N6N�># /6��%/�21�O'O/�'�6�R#NN�็�R��6#O���?P/6��O�4O�O�ั�/6 P�$/6O�/�6�Q��6%
O�O�ั�/6 P�$Q�O/>�?�6%�%5��%B�O�OR��6��O/$�6%0@�16�O1#C'N >P#N�>#�6��CO%COO'O/� 6#6/6�O�� 
11�O�� �%5��%B�O�OR� /%A116�N�'?P$�O�'�/>�?Q/#N 
 2 6�5��6�ค�4�%%#�6%�6%1B�#0@�16 �%4�%/�0@�16�>�6% (2552 �.5) �%4�/��6%
� 6N�>��6��?P#?คB�"6 �6#/��%คB�"6 N�##>P� (PDCA) �%4�/��6%คB�"6  AQ��6��?P�O1��6%2%O6�Q/O
�5��>��B�ค��?P���6%0@�16�6��B�2�6�5�Q��%4N�0R�$  R�O� 6#6Q�O คA1�%4�/��6%/��%คB�"6  

N�##>P� (PDCA) (Plan-Do-Check-Act) �1�062�%6�6%$์N�##>P� (Deming’s cycle) 

 Plan (�6%/6�O��) /#6$�@� �5�14Q��6%� 6/��N�O6/#6$ �6%/>Nค%64/์O'425�Nค%64/์ 
/6/>�?�6%O'4�%4�/��6%Q/O�%%'B N�O6/#6$�5Q� N P�$�4�O1�#?�6%� 6/���5/�N��?Q� 6�5�R/O N AP1�4R�O
� 6R�Q�OQ��6%�%4N#>��'�6%� 6N�>��6% 

 Do (�6%� 6N�>��6�) /#6$�@� �5�14Q��6%��>�5�>�6#O�� �6#�5Q��1�O'4N�AP1�R��N6� N �?P
� 6/��R/O �%�?�?PR#N26#6%�� 6N�>��6%R�O N�AP1��6�#?�6%N�'?P$�O�'��ั��5$2>P�O/�'O1#�5Q�"6$Q�O'4
"6$�1� �4�O1�#?�6%�%5�O��Q�%4//N6��6%� 6N�>��6%P�$#?ค 61�>�6$O'4N/�B�'�%4�1� 

 Check (�6%�%4N#>��') /#6$�@� �5�14Q��6%%/�%/#�O1#C'�1��'�6� 6N�>��6��?P
21�ค'O1��5��%4N�O��5/�N��?Q�?P�5Q�R/ON AP1� 6#6Q�ON�%?$�N�?$��5�N�O6/#6$�1�O��Q��5Q��1��?P 1 Q��6%
�%4N#>��?Q�4�O1� >�6%�6Q�N�>��%>#6�O'4N�>�คB�"6 �1��'�6��O/$ �@P�ค/%�4� 6N�>��6%Q�'5�1�4
�%%#�6% P�$Q/O�CO�?PN�?P$/�O1�O'4R#NN�?P$/�O1�#6%N/#Q��%4�/��6%�%4N#>��O/$ N AP1�4R�O'�1ค�> O'4
'��ั��5$O�%�Q��6%�%4N#>��'�6��1��5/N1� P�$16�Q�O/>�?�6%Q�/'6$%C�O�� N�N� Q�OO��21��6# 
Q�O�6%25�N��2"6 �%>� /%A1Q�O�6%25#"61�์�CO�?P#?2N/�R�O2N/�N2?$�OR�O 
 Act (�6%�%5��%B�) /#6$�@� �5�14�?P�O1��6%Q/O� 6�'�6%�%4N#>�#6Q�ON�็�O�/�6�Q��6%
�%5��%B��'�6%� 6N�>��6�Q�ค%5Q��N1R�Q/O#?คB�"6 #6�$>P��@Q� N�N� 2%O6�ค/6# @� 1Q�Q/O#6��@Q� 
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�'�6�R�O%5�%6�/5'คB�"6  #?�6%�%4/$5�N/'6  �%4/$5�คN6Q�O�N6$ �%>#6��6�#6��@Q� 2%O6�ค/6#
คBO#คN6 /%A12%O6�คB�คN6�1��'�6�Q/O2C��@Q� 

 Plan Act Do Check /��%คB�"6 �?Q�4�O1�/#B�1$CN�'1�N/'6 N�็�/��%�?P�N1N�AP1��1�
�>��%%#�5Q� N N AP1#BN�2CN1�6ค� P�$�O1�#?�6%�N6$�1�'5�1�4�6��>2>��5�0@�16%BN�/�@P�R�2CN1?�%BN�/�@P� 
�@P��4� 6Q/O�>2>��5�0@�16%BN�Q/#N N R#N�O1�N2?$P1�62O'4N2?$N/'6Q��6%N%?$�%CO�@ ��5�14N�>#�?P�N6�#6 
O�N26#6%�� 6�6��?P�N1$1��6��5�14Q�1�?�O'4 5��6N�็��5�14Q/#N�?P�?�/N6N�># 

 �6��O1ค/6#�O6��O�26#6%�2%B�R�O/N6 /��%คB�"6 N�##>P� (PDCA) �%4�1��O/$ �6%
/6�O�� (Plan) �6%� 6N�>��6#O�� (Do) �6%�%/�21� (Check) O'4�6%�%5��%B�O�OR� (Act) P�$�5Q� 
4 �5Q��1��?Q /6��''5 �์�?PR�O/%A1R#NR�O�'�6#�?Pค6�/#6$ �O�4�O1�� 6�6%���/�O���6%P�$N%>P#�O�
Q/#NO'4� 6�6#%4��1?�ค%5Q� O'4N#AP1� 6�Q 6R�N%AP1$ N �O�4� 6Q/ON�>��6%�%5��%B��6�O'4%4�5��''5 �์
�?P2C��@Q�N%AP1$ N 

 �5��5Q� �/5��%%# 4D System �@�N�็��/5��%%#�?PQ�O2AP1�>�>�5'Q��6%�N/$11�O��'/�'6$�?P
Q�OQ��6%�ั� 52�%6"%�์�6�0>'�NR�$ P�$�6%�C%�6�6%1�ค์ค/6#%CO '5�1�4'/�'6$R�$�?P� 6#6Q�OQ�
�6%2%O6�'/�'6$�6#�6%?�O��N�># �2#�26��6%2%O6�2%%ค์�5�O�/ค>�'/�'6$�?Pค>��@Q�Q/#NN AP1
 5��62%O6�2%%ค์O'4�N1$1�ค/6#N�็�N1�'5�1�์�1� 52�%6"%�์�6�0>'�NR�$Q/O���6#O'4�%�คB�คN6
#6��@Q�P�$Q�O�/5��%%#�>�>�5' 4D System N�็�Nค%AP1�#A1 Q��6%2%O6�O��'/�'6$Q/#N N �@P�Q�O�N'4
�%4�/��6%�5Q��1��6%11�O��2%O6�2%%ค์'/�'6$ 21�O�%�%4��/��%คB�"6 N�##>P� (PDCA) Q/O
�CON%?$��%/�21�คB�"6 �B��5Q��1�1$N6�N�็�%4�� N AP1Q/O�CON%?$�N�>��5�14�6%ค>��?PN�็��5Q��1� 
%1�ค1� '��6%�>� '6�O'4'�คN6Q�O�N6$� 6Q/O�>Q��6�2#�C%�์O��21�ค'O1�Q��%4�/��6%
2%O6�2%%ค์�6��6%11�O�� 52�%6"%�์�6�0>'�NR�$�5��'N6/O'4�1�2�1��N1�6%�5��6%N%?$�%COQ�
0�/%%1�?P 21 �N1R�Q�1�6ค� 

 2.5.4  �6%Q�O�/5��%%#�>�>�5' 4D System 

   �/5��%%#�>�>�5' 4D System N�็��/5��%%#Q�%C�O��P�%O�%#�>�>�5'#5'�>#?N�?$�?P
26#6%�O2���'�N6�1B��%�์15��%>$42#5$Q/#N ค1# >/N�1%์ O�O�N'O� 2#6%์�P!� 1?��5Q�$5�26#6%�
N�O6�@��/5��%%#R�O�5Q�%C�O��11�R'�์O'411!R'�์ P�$O�N�'5�1�4�5Q��1��6%Q�O�/5��%%#Q��6%
11�O��O'42%O6�2%%ค์ 52�%6"%�์ (�%1�ค1) �5��?Q 
   �5Q��?P 1 O%��5��6'Q� 

   />�?�6% Q/O�CON%?$�R�ON%?$�%CO�6�/'5��6%�&1�?ค/6#N�็�#6O'4ค/6#2 6ค5��1� 

 52�%6"%�์O'O/ %/#�@��%%#/>�?�6%11�O��'/�'6$�1� 52�%6"%�์O�N'4�>Q�O'O/ �CON%?$��4�O1�/6
O%��5��6'Q� /6�?P#6Q��6%2%O6�'/�'6$�1� 52�%6"%�์ N�N� �%4/5�>�6�>� 6N�>�O'4���6��1��5/
'4ค%� 6#611�O��2%O6�2%%ค์'/�'6$Q2NQ� 52�%6"%�์ (�%1�ค1) P�$�4�%/�21��%4�/��6% �O/$
/��%คB�"6 N�##>P� (PDCA) �B��5Q��1� 

   �5Q��?P 2 N�?$%4R�/>�>�% 

   />�?�6% Q/O�CON%?$�11�O��O'4ค5�N'A1�'/�'6$�?P�4� 6#62%O6�2%%ค์ 52�%6"%�์  
(�%1�ค1) P�$Q�O/>�?�6%/6�N�AP1#�N1'/�'6$' 6�5�N%AP1�%6/ O'4คB�'5�1�4�1��5/'4ค%Q/O#?ค/6#
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2#�B' ค/6#�'#�'A� O'4ค/6#2/$�6# P�$Q�O�/5��%%#�>�>�5' 4D System O'4�4�%/�21�
�%4�/��6%�O/$/��%คB�"6 N�##>P� (PDCA) �B��5Q��1� 

 �5Q��?P 3 �>#>�2%%ค์2%O6� 
 />�?�6% Q/O�CON%?$�� 6'/�'6$�?P11�O��R/OO'O/ #62CN�6%2%O6�2%%ค์�>Q��6� P�$/>Nค%64/์O'4
25�Nค%64/์"6 %/#O���/O6� N O'4�5�/6�1�ค์�%4�1��1�'/�'6$'����O6�?P� 6#6�@�24�@� P�$Q�O
�/5��%%#�>�>�5' 4D System N�AP1��6��6%�5�/6�� 6O/�N� ��6� ค/6#2#�B' ค/6#/�6�1�N2O��?P/6�
�42N��'�N1�6%� 6R��ั�'/�'6$ 52�%6"%�์ P�$�4�%/�21��%4�/��6% �O/$/��%คB�คB�"6 N�#
#>P� (PDCA) �B��5Q��1� 

 �5Q��?P 4  >2#5$'/�'6$ 

 />�?�6% Q/O�CON%?$�� 6�O6�?P11�O��R/OO'O/#6�@�'���24�@� O'O/'�#A1��>�5�> P�$�ั��6#
'/�'6$�?P11�O��R/O N�O��6%N'A1�Q�O1B��%�์ ค/6#�%4�?��1�'/�'6$ ค/6#2/$�6#O'4ค/6#N�็�
N1�"6 �1��>Q��6� �6%�ั��A1N�็��%4�?�0>'�N �@P��CON%?$��O1�Q�Oค/6#�5Q�Q� 1��� O'42#6�>N�็�1$N6�
#6� P�$�4�%/�21��%4�/��6%�O/$/��%คB�"6 N�##>P� (PDCA) �B��5Q��1� N AP1ค/6#2#�C%�์O��
�1��>Q��6� 

 �5Q��?P 5 N�>��6$ 52�%6"%�์ 

 />�?�6% Q/O�CON%?$�� 6�%1�ค1�?P�ั�N%?$�%O1$O'O/11��6�24�@� O'O/�5�N$O�N�็��%1�ค1
� 6N2�1%6$�6�/>�?�6%11�O��O'42%O6�2%%ค์Q�/O1�N%?$�O'4N�$O %N�'�6��5��>�%%0�6%Q�
P%�N%?$�O'4� 6R�Q�ON AP1N�็� 52�%6"%�์Q��6%O2���6�0>'�NR�$�N1R� 

 �5Q��1�Q�O�/5��%%#�>�>�5' 4D System 

 �5Q��1��?P 2 Q��%4�/��6%11�O���1��/5��%%# �>�>�5' 4D System �OคA1�5Q��1��6%
/6� (Draw) �@�Q�O�%6!>��?P� 6N2�1�N6�%C�"6 �6%/6� P�$Q�O%4��ค1# >/N�1%์2%O6��%6!>��O/$
P�%O�%#11�O��2%O6�"6 N/�N�1%์ (vector) P�$"6 N/�N�1%์�?P�%6�����1ค1# >/N�1%์ N�็�
"6 �%6!>��?PN�>��6��6%� 6/�� >�5�O'4�6%ค 6�/�คN6��%4�6�21�#>�>%/#�5Q�#B##1�O'4%4$4�6#
�&1�?N/�N�1%์�6�ค�>�062�%์ �N1Q/ON�>�N�็�N2O�/%A1%C�"6  26#6%�� 6"6 #6R/O�O6��� �5��'5�/'5�
R�O /%A1�$5�R�%1� N R�O P�$R#N2N��'�%4��Q� N �N1%C�"6 1AP����1�1��6��?Q$5�26#6%��%5�
คB�'5�1�4�1�"6 R�O N�N�ค/6#/�6�1�2? 2?�1�N2O� /%A1%C��%��N6�  N �1�N2O�R�O P�%O�%#
�1!�์O/%์�?P26#6%�Q�OR�O R�OO�N Inkscape, Corel Draw, Adobe Illustrator /%A116��4Q�OO1� '>Nค
�5��1!�์O/%์1AP� N N�N� PowerPoint O'4 Word �O#?Nค%AP1�#A1�6%/6��?PQ�O2%O6�"6 �%6!>�N/�N�1%์
R�ON�N��5� 
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!@1@��?P 2.2  �6%6����6��1�ค%CO'4�CON%?$�Q��/5��%%#�>�>�5' 4D System 

�?Q!  @N!>!�@1 �>��11/ค1C �>��11/�/�$C้N1?0! 4D System 

Design  

�6%
/6�O��
11�O�� 

Plan 

�5Q��1��6%
/6�O��  

1. %4�BO�/�6��6% N%? $�%CO O'4
 N�O6/#6$�1��6%N%?$��6%21� 

2.  � 6N2�1O�/�6��6%11�O��
 O'4%C �O���1��>Q � �6��1�
 #5'�>#?N�?$ 

3.  � 6N2�1N�ค�>คO'4O���5�Q�
 �6%11�O�� 

4.  � 6�6%�%4N#>��'%4//N6�� 6N�>� 

 �6%�>��%%# 

1. %4�#2#1�N�?P$/�5�N�AQ1/6
 ค/6#%CO 
2. 2%B��O1#C'�6��5�ค/6#ค>� 

3. คO�/6O'40@�16�5 /1$N 6�
 �O1#C' (reference) 
4. 11�O��%C�O���>Q��6� 

Draw  

�6%/6� 

�6�2>P� 
�?P11�O�� 

 Do  

�5Q��1��6%
��>�5�>  

1. 1�>�6$O'426�>��6%Q�ONค%AP1�#A1
 �6%11�O���6�2AP1#5'�>#?N�?$ 

2. 1 6�/$ค/6#24�/�Q��>��%%#
 %4//N6��6%11�O��#5'�>#?N�?$ 

3. � 6 � 6 %� % 4 N #> � � ' % 4 //N 6 �
 � 6N�>��6%�>��%%# 

1.  2%O6�"6 %C�%N6� 
2. 2%O6�"6 '6$N2O�N/�N�1%์ 

3. �%42#�%426�"6 �N6�N
 N�็�1�ค์�%4�1�N�?$/�5�
 �O/$2AP1#5'�>#?N�?$ 

Doing  

�6%'�#A1
�%4� 6 

Check  

�5Q��1�6%
�%/�21�  

1. � 6 N 2 � 1 N � ค �> ค O ' 4 2 6 �> �
 � % 4 � / � � 6 % � 6 ' / � ' 6 $ �?P
 2#�C%�์#6�5�/6���/5��B2 6/%5�
 �@��O6Q�24�@� 
2. 26�>���21��ั��6#'6$�?PR�O�6�
 �6%11�O��  
3. � 6�6%�%4N#>��'%4//N6�� 6N�>� 

 �6%�>��%%# 

1. � 6N2�1�>Q��6�"6 11� 

 O��O'4��'1��5�/6���
 /5��B2 6/%5��@��O6Q�24�@� 
2. O�OR��O1�� %N1��N6�N �1�
 "6 �>Q��6� 

3. �ั �' / �' 6$���>Q � � 6�
 ��N1� 

Distribute  

�6%
N�$O %N
�'�6� 

Action 

�5Q��1��6%
� 6N�>��6�
Q/ON/#642# 

1. 24�O1�"6 �'�6��CON%?$� �N6�
 �6 %�5 ��> � % %0�6%� 6 N 2�1
 N�$O %N�'�6�Q�P%�N%?$� 

2. �%4N#>��CON%?$��6��6%� 6N2�1
 � ' � 6 � Q � �> � % % 0 � 6 % O ' 4
 �%5��%B�Q�ค%5Q��N1R� 

 

1. �5��>�%%0�6%O2���'�6� 

2. O�O R��O1�� %N1��N6� N 
 �1��>Q��6� 

3. � 6N2�1�'�6���N1� 
4. �CO�#�%4N#>��' 

5. �%4N#>��'N AP1� N 

6. �%4N#>��'��N1� 
�?P/@�้//C3 :   �1์N�  �O1#�ั��6�B' (2565) 
 



43 

2.6 �@1#ั��@!พ?2!1@.1�์ 

2.6.1 ค/6#/#6$�1� 52�%6"%�์ 

 %6��5��>�$2�6� R�OQ/Oค/6#/#6$�1�16"%�์ ( 1�) �./N6N�็�Nค%AP1��%4�5� �6��?
�OQ�ON�็�2N/��O6$�1�ค 62#62 N�N�  52�%6"%�์ /#6$�@� Nค%AP1��%4�5�คA1N2AQ1�O6 2>%6"%�์ /#6$�@� 
Nค%AP1��%4�5�0?%14 ค�6"%�์ /#6$�@� Nค%AP1��%4�5��O6�  ># 6"%�์ /#6$�@� Nค%AP1��%4�5�%N6��6$ 
Q�ค 6/N6 ��># ># 6"%�์ �%%#6"%�์ /#6$�@� #?�%%#4N�็�Nค%AP1��%4�5�. (�. 2.). 

 1�B2�%6 N%A1�#6� (2561, �.31) R�O�'N6//N6  52�%6"%�์ /%A1N2AQ1�O6 Nค%AP1��BN�/N# 
N�N� �'1� %41�ค์ Q�2#5$P�%6� �6%O2��P���4Q�ON2AQ1ค1�'# �N6�O6�/�O6 #?�6%�N1O��N2AQ111�R�
O���N1�%� O'4N2%>#N�O62?PN/'?P$#�%��%>N/�Q�O%5�O%O O�NQ��ั��B�5�R�O#?�6%�%5�N�'?P$�Q/O�5��6#$Bค
2#5$#6��@Q� P�$� 6N�็�N2AQ1ค1�'#2 6N%O�%C� #? 2 O��คA1O��N2AQ1O��25Q�O'4O��$6/ N/O6/�O�� 2?
N2AQ1 O'42?O��N2AQ1O���N6��5� O'4#?�6%�ั�'/�'6$ 2 6/%5��5/�6�#?�O6/N#�6�P�$N� 64 N�็��O62R�
O�� O'4�4#?'/�'6$�6#ค/6#$6/�1�2R� N�N� '6$�%/$N�>� '6$ BN# 3'3 /N#�6��6��O6�/'5� Q/O
�6$2R��5Q�21��O6�N2#1�5� �6%/N#�O6Q��6%O2��P��#?/>�?�6%/N#�?PO���N6��5� 2 6/%5��5/�6��?PN�็�
�6��15�%>$์ O'4�5/�6��?PN�็��6�$5�1์ �5/�6��?PN�็��15�%>$์�4/N#�O6O��N '64R�/O�>��5�R/O�?P�O6�/'5� 
�>Q��N/��%>N/�/�O61� ค/O6��%>N/��N/�' 6ค1N/#A1��5��6%/N#O��21��6$ O'42 6/%5��5/�6��?PN�็�
�6�$5�1์ �4/N#O���O6/N#�A�Q/�N �?�'/�'6$  BN#�O6/�>��์ #?'5�1�4N�็�25�/์�N6� N �5/N2AQ1�6�N��
/%A12�5�N '6 �O6�BN�/%A1 %4"C16 �%1�ค1 /%A1 �/#ค1 Q�OO�� 8 �'?� �?�'6$/�B� %C��%4�5� �6$
R///%A1/O1$/�O6 �6$Oค%�/%A1/O1$�O6� �ั�'/�'6$O��/�B��O/$�>Q�O��P�%N� O'4�ั�N'AP1#N�N��5� 
'O1#�5/'6$�O/$�>Q��O1 �6$�A��>��>Q�ค%B$2?N�>� N�?$%4�6� 2R� �O6�> $์ %5�24N1/ N�็��O� 

 �6��O1ค/6#�O6��O�26#6%�2%B�R�O/N6  52�%6"%�์ /#6$�@�Nค%AP1�O�N��6$�?P
N'?$�O��#6�6�Nค%AP1��O�/%A1Nค%AP1��%� (Nค%AP1�O�N��6$) R�OO�N Nค%AP1�O�N��6$�1� %4#/6�15�%>$์
O'4 %4�%#/�0์�5Q�2C� N�็�Nค%AP1��BN�/N#�?PN�็��O6 #?'/�'6$�%%��/>�>�%�%4�6%�6 �4Q�ON�็�Nค%AP1�O�N�
�6$�1��6%O2��P�� O'4'4ค%�1��6�0>'�NR�$ R�OO�N N2AQ1 (�'1�1�ค์) 2�5�N '6 /O1$/�O6 /O1$�O6� 
(N�?$%4�6�) %5�24N1/ %5�1� 1>��%��C �O6/N#�6� �O6�BN� "C16 O'4�%1�ค1 N�็��O� 

2.6.2  ค/6#2 6ค5��1� 52�%6"%�์ 

 �%#0>'�6�% (2557, �.7) R�O�'N6//N6 P�� �6%O2���6��%%#�?PN�็�O/'N�%/#0>'�4
/'6$O��� P�$#?Nค%AP1�O�N��6$N�็�2N/��%4�1��?P2 6ค5�1$N6�/�@P��?P� 6Q/O�6%O2��#?ค/6#/>�>�%
1'5��6%�N1Q/ON�>�ค/6#�AP��6�%4�5�Q�1?��5Q�$5�N�็�Nค%AP1�O2���6�4O2��'5�1�4 26#6%��N��1�Q/O%CO
�@��6�>� 6N�>� O'4�6�5��%05��>N�1��5/P�� � 6Q/O�CO�#N/O�คB�'5�1�4�1��5/'4ค%Q��6%O2��P�� 
N%AP1�%6#N�?$%�>NR�ON�N��5��@Q� Nค%AP1�O�N��6$P��N/O�R�O�5�N��/N6 N�็�Nค%AP1�O�N��6$�?PN'?$�O��#6�6�
Nค%AP1��O� /%A1Nค%AP1��%��1� %4#/6�15�%>$์�'N6/คA1 #?�AP1N%?$��>Q�2N/��1�Nค%AP1�O�N��6$�?P�%��5� #?
%C�%N6�'5�1�4�?PQ�'ONค?$��5� #?�6%� 6R�Q�OQ�O��1$N6�N�?$/�5� �@��5�R�O/N6Nค%AP1�O�N��6$P��N�็�
0>'�42%O6�2%%ค์�%4N"�/�@P��?P�%4�>1�์�@Q��O/$ ค/6#�%4�?� />�>�%���6# 

 Nค%AP1�O�N��6$P��O'4'4ค% �A1/N6N�็�0>'�4O����5��%4N"�/�@P��?PR�O�%4�>1�์
�%4�?��@Q� P�$' 6�5����@��5Q�/>�>�%0>'�N �@P�O�NN�>#Q��6%2%O6�Nค%AP1�O�N��6$ #6�6��?/>��1�#�B1$์�?P#?
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'5�1�4�6%2/#Q2NN2AQ1�O6�?P/'6�/'6$ �6#/>�?�?/>� �6#2�6�4�6�25�ค# <N#AP1�6%�%4�>1�์2%O6�
Nค%AP1�O�N��6$N/'N6�?Q2A��1��5�#6/'6$$Bค/'6$2#5$ �N6��?#A1�@�R�O�%4�>1�์2%O6�Nค%AP1�O�N��5/�1�
P��O'4'4ค%Q/O�%4�?����6#$>P��@Q� ค%5Q�N#AP1'N/�N/'6#6�O6�6� ค/6#2 6ค5�O'4ค/6#/#6$�1�
Nค%AP1�O�N��6$�6��1��O/#�R� N%6�@�#1�R#NN/O�ค/6#/#6$�1�2>P�N/'N6�5Q� N�N� �5/ %4#?1>��%��C 
/#6$ค/6#/N614R% #?/>/5��6�6%#6R�O1$N6�R% N %64N/�BQ��5/�6��@�R#N#?1>��%��C N�N�N�?$/�5�Nค%AP1�
O�N��6$P��O'4'4ค%�?P� 6N�็��O1��%4�>1�์�5�O�'�Q/ON/#642#�5����6��1��5/'4ค% N�N� �5/#�B1$์ 
�5/$5�1์ �5/'>� �5/N�/�6 /%A1 �5/25�/์�N6� N P�$Nค%AP1�O�N��5/P��O'4'4ค%N�็�N%AP1��?P�N60@�16 /6�
0@�161$N6��N1�O�O26#6%�� 6R��%4�1�ค/6#%COQ�0>'�4/>�$6�O6�1AP� N R�O N�N� P�%6�ค�? 16�25�N��
O'4� 6/��2#5$�1�0>'�/5��B� 6 /��%4�>#6�%%#O'4�>�%�%%#R�O �O/$�6%N�%?$�N�?$�Nค%AP1��%4�5�
�?P�%6��Q��%4�>#6�%%#O'4�>�%�%%#�5Q� N= (��>� 1$CNP �>N, 2494, �. 55) 

2.6.3  Nค%AP1�O�N��6$ 52�%6"%�์R�$ 

  52�%6"%�์#?ค/6#/'6�/'6$1$CN#6� N�AP1��6�#?�6%O�N��6�'5�1�4�1��5/'4ค%  
� 6Q/O 52�%6"%�์Q�O�N'42N/��4#?%6$'4N1?$� '/�'6$�N6��5�11�R�  52�%6"%�์P�$%/#�?P#?ค/6#
P��N�N� #?�5��?Q N2AQ1 (�'1�1�ค์), 2�5�N '6, /O1$/�O6, /O1$�O6� (N�?$%4�6�), %5�24N1/, %5�1�, 1>��%��C
�O6/N#�6�, �O6�BN�, "C16, �%1�ค1 N�็��O� �@P�#?ค 6�>$6#ค/6#/#6$P�$25�N��R/O �5��?Q 

 N2AQ1 /%A1 �'1�1�ค์ /#6$�@� �6%Q2NN2AQ121��5/�O1��5� N2AQ1�5/�1��4#?'6$N� 64
O��N2AQ1N�็�'6$�6��O6N�O#�6� '6$�'O1� N2AQ1/%A1�'1�1�ค์�@�#?'6$  O��O'42?คN1��O6�O���N6��5�
1$CN�?P/N6�CO2/#Q2NO2��N�็��5/'4ค%Q� 

 2�5�N '6 /#6$�@� �6�N���?PQ�O2 6/%5��5/ %4 �5/$5�1์ �5/'>�O'4�4#?O���?PN�็�
'5�1�4'6$�%4/��O'4�%��%4�1� #?N2O�'C���6�2?�5��1��6�N���@P��4#?�6%N�'?P$�2?O'4'/�'6$
�6#'5�1�4�1��5/'4ค%�5Q� N 

 "C16 /#6$�@� �O6$��?P#?2N/��BN��N1�'N6��1��COO2� N�N� �6%�BN�O��/6�/�2์�1��5/
 %4 2N/�Q��5/$5�1์O'4�5/'>��4O���O�O�O� 

 /O1$/�O6 /#6$�@� �O6�?P/O1$1$CN�6��O6�/�O6�1��COO2���?PN'?$�O��#6�6�Pค%�2%O6�
�1�'6$�O6�@��O1�#?2N/��1��O1��O6 �%1�25�N/?$� 'C���6�O'4�N1��%4���?P#?25�2N/��N6��5� 2N/�2?�5Q�
�@Q�1$CN�5�/N6�5/'4ค%�5Q�คA1�5/'4ค%Q�#?ค/6#%O6$/%A1#?ค/6#�?N�็��5/ %4 �5/$5�1์/%A1�5/'>� 

 /O1$�O6� /#6$�@� �O6/O1$21��O6��5/'4ค%�?P�$5�#6�6�/O1$/�O6/%A1��6��O6�/O1$
/�O6#6�6��O6�6$�O6ค6�N1/ค%@P��A� �@��O1�#?�O1��O6�%1�25�N/?$��O6�N�?$/ 'C���6� �N1��%4�� 2?�O�4
#?ค/6#ค'O6$ค'@��'5�/O1$/�O6�1��5/'4ค%�5Q� N 

 %5�24N1/ /%A1%5�1�ค์ /#6$�@��O6ค6�N1/�?P 5�ค%@P�N ?$�2N/��O1��O6O'4'C���6�
�O6�'N6�N ?$��O6�N�?$/ 

 %5�1� (�@P�#?�%6��Q��5/'4ค% �0�5��์) /#6$�@� �O6�?PO2���@�'5�1�4�1��5/'4ค%�?P
#?N%AP1�%6/ค/6#N�็�#6�1��6%2/#Q2N%5�1� N AP1���>�1 6 %6�%N1�%1$�6�O�'�1��5/'4ค% �@�� 6Q/O
N�>� 52�%6"%�์%5�1��@Q�N� 64�5/'4ค%�?Q �@P�1$CNQ�N%AP1��1�%6#N�?$%�>N �?P�A1/N6N�็��B��6%O2��P���?P#?
ค/6#$>P�Q/�NO'4�%�คB�คN6 
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1>��%��C /#6$�@� 2>P��?P�>�1$CN��R/'N 5��6#6�6�O��N2AQ1�5��5Q��@��O1�#?O���?P�O1$N�O6%5�
�5�%N1�R/'N �ั��B�5��411�O��Q/O#?��6�Q/�N� 6Q/O�>�25�2N/�O�N�ON�็��6%N2%>#Q/O�C#?ค/6#$>P�Q/�N#6�
$>P��@Q�Q�2N/��1��5/�6��?PN�N��5��4#?1$CN�5��?Q 

�O6/N#�6� /#6$�@� �O6/N#2 5�21��N6 /N#P1�/'5�2 5�21��N6 �@P�2#5$�N1��4#?��6�Q/�N
�/N6R/'N/%A1ค%1�ค'B#R/'NO�NQ��ั��B�5��4#?��6�Q�'ONค?$��5�R/'N�%5���6�Q/ON'O�'� 

"C16 /#6$�@� �O6�BN� #?'5�1�4ค'O6$�5��O6�B� #?'5�1�4�6%�BN��?�/�O6�6� #?�6$ � 

�%1�ค1 /#6$�@� O�N��O6�%4�5�%1�ค1N2AQ1 #?%>#/$5�PคO�  P'/4�%��'#N�็�Nค%AP1��%4�5�
2 6/%5�2/#ค1 #?�5Q�O��%C�/��'#O'4O���'?� #?�6%21�2?O'4'C���6� �@P��%1�ค1�?Q�%>� N O'O/
26#6%�Q�OR�O�5��5Q��5/ %4 �5/$5�1์ �5/'>�O'4�5/�6� O�N'6$O'4%6$'4N1?$��6%�ั��4#?ค/6#
O���N6��5� 

 

 

 

 

 

   

       
.@พ�?P 2.2  �5/ %4     
�?P/@ :  �%#0>'�6�% (2553) 

 

 

 

 

 

 

.@พ�?P 2.3  �5/�6�     
�?P/@ :  �%#0>'�6�% (2553) 

https://sites.google.com/site/khonnatsilpkhxngkhnthiy/taw-lakhr
https://sites.google.com/site/khonnatsilpkhxngkhnthiy/taw-lakhr
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.@พ�?P 2.4  �5/$5�1์ 

�?P/@ :  �%#0>'�6�% (2553) 
 

 

 

 

 

 

 

 

 

 

 

 

.@พ�?P 2.5  �5/'>� 
�?P/@ :  �%#0>'�6�% (2553) 

 

2.6.4 /52�BN$O��ั� 52�%6"%�์ 

 Q��6�N$O��ั� 52�%6"%�์�5Q�#?/52�B�?P/'6�/'6$ P�$#?/�O6�?PO'4�B��%42�ค์�?P
O���N6��5�11�R� P�$Q��6�ค%5Q��O�4�O1�N�็��6%�ั��6#' 6�5��5Q��1� N AP1Q/O 52�%6"%�์11�#6
2#�C%�์ 2/$�6#O'4#?ค/6#ค��� 26#6%�Q�OR�O1$N6�$6/�6�O'4N/#642#�5��6�Q�P1�62�N6� N 
/52�B�?P� 6#6�ั� 52�%6"%�์�5Q�Q�$Bค�N1� N 26#6%�/6R�OQ��%4N�0 O�N$Bค/'5�/52�BR#N N ?$� 1 �O1�
� 6N�O6�6��N6��%4N�0 N�N� 1>�N�?$ �%4N�0O��$BP%� N�็��O� �@P�/52�B�?PN%6ค/%%CO�5�N�AQ1��O�  ( 1
25�N��) #?�5��?Q 

https://sites.google.com/site/khonnatsilpkhxngkhnthiy/taw-lakhr
https://sites.google.com/site/khonnatsilpkhxngkhnthiy/taw-lakhr
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N'AP1# คA1 O�N�P'/4�?P#?'5�1�4N�็�/��'# �4#?�6%N�64%C�%��'6�R/O2 6/%5�21�N�O#�ั� #?
�5Q�2?N�>�O'42?�1� �@P�26#6%�� 6#6�6��1�ค 6 N�>� �1�O��  '62�>� O'4#?1?�'5�1�4/�@P �คA1 O��
�C�N�็�%C� N%?$�/N6 <N'AP1#�B�= �1��6��5Q�$5�#?�6%�'>�N'AP1#Q�%C�O���N6� N N�N� %C��'?��5/ %C�/�%? 
N�็��O� 

O'N� คA1 O�N�P'/4�?P� 6#6%?���O��O'4�5�N�็�N2O�$6/ N #?�5Q�2?N�>�O'42?�1� �4N%?$�/N6 
N�>�O'N� �1�O'N� O�N�N1��4�'>��6��1�ค 6 N�>� /%A1�1�O�� O�NQ��ั��B�5��4�>$#�'>�N�็� '62�>� 
O��O'N��4Q�OQ��6%�1�O6 N�็�N2O�O���N6� N O'N�#?/'6$��6� คA1 ��6�N'O� �@P��4� 6R/O�1ค/�คCN�5�
N2O��O6$ N�็��O6�6� ��6��'6� �4� 6#6�ั�Q�Nค%AP1�O�N��6$ Nค%AP1�Q�O�1����5Q�2C� N�N� N2AQ1 Nค%AP1�
'4ค% O'4��6�Q/�N �4� 6#6�ั�Q��B�Nค%AP1�O�N��6$ Nค%AP1�Q�OQ� %4%6� >�? N�N� �B�ค%B$N2AQ1�'1�
 %41�ค์ N�็��O� 

�>Q� คA1 N2O�P'/4�?P#?��6�N'O�� 6#6 5�Q/ON�็�N2O�$6/ N Q�O2 6/%5��6%�ั��5Q�Nค%AP1�O�N��6$
O'4Nค%AP1�Q�O #?'5�1�4O///6/ N#AP1� 6�6%�ั��4� 6Q/ONค%AP1�O�N��6$#?ค/6#O///6/2/$�6##6��@Q� 

�>Q�#5� คA1 N2O�P'/4�?P#?2?�1� /%A1N�>� 5�%1�O��Q/ON�็�N2O��'# ��6�$6/ #?'5�1�4O//
/6/ #?/'6$��6��5Q�N'O� �'6� O'4Q/�N 

�>Q�P�%N� คA1 N2O�P'/4��6�N'O�#6 5��5��5���O��Q/ON�็�N/'?P$# N AP1Q/ON�>�#B#�?P/5�N/O2�
N�>�ค/6#O///6/ #?/'6�/'6$2? �5Q�2?N�>� 2?�1� 2?N�?$/ 2?�Q 6N�>� 2?O�� O'4#?/'6�/'6$��6�N/#A1�
�>Q�#5� 

'C��ั� คA1 � 6#6�6�/52�B/'6$��>�N�N� P'/4 />�O�O/ N#'O� A� /%A1�%4�C�N�625�/์ 'C��ั��?P
Q�OQ��6%2%O6�Nค%AP1�O�N��6$�5Q� ��6%� 6#6�ั�Nค%AP1�O�N��6$�5Q�O�N2#5$P�%6�/%A1�O��%B�
%5��P�2>��%์ 

R/#2? คA1 �O6$2?�N6� N �?P� 6#6�ั�O�%���Nค%AP1�O�N��6$� 6Q/ON�>�2?25� R/##?�6%�'>��6�
/52�B�N6� N �?PO���N6��5�11�R� N�N� N2O�R/# N2O��O6$ /%A1/52�B25�Nค%64/์ N�N� P '?N12N�1%์ O�NR/#�?P
�?�?P� 6#6�ั�ค/%#6�6�N2O�R/#�%>��?P�4#?'5�1�4#5�/6/O'4#?คB�คN6ค/6#���6#Q��5/N1� 

R/#N�>�R/#�1� คA1 �6%� 6N01P'/4�?P#?��6�N'O�2?N�>�/%A12?�1�#6 5�ค/��5�N2O��O6$�4
Q�O2 6/%5��1�O6/%A1� 6#6�ั��O6 N�>#/52�B�?P�'>��4� 6#6�6�N2O��1�ค 6O�O /%A1N�>�O�O %/#�@��4R/'N
�1�O'4�4R/'NN�>� �ั��B�5��'>��6�N2O� '62�>��@P�O/'N��'>��5Q��4#?�5Q�Q��/?�$BP%� �?�O'4�?P�BN� 
R/#N�>�R/#�1��4#?/'6$��6�O�N��6#'5�1�4�6%Q�O�6�N�N� ��6�N'O��4Q�O�ั��#'6$  ��6��'6�
Q�O�ั�N�>�26$'6$'O1#N'AP1# O'4��6�Q/�NN�N� R/#�1��?�/%A1R/#�1��?P�BN��4� 6#6'O1#'6$�ั�
N�>�N2O� 
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.@พ�?P 2.6  "6 /52�BO'4�6%�ั�'/�'6$ 52�%6"%�์ 

�?P/@ :  �O6��B�'4ค% P �6%6# �5�//5�%6��B%? (2564) 
 

2.6.5 '5�1�4%C�O��O'4�6%2%O6�'/�'6$ 

 Q��6%�ั� 52�%6"%�์Q�O�N'42N/��4#?�6%'�'6$�ั��?P#?ค/6#�5�N��O'4O���N6��5� 
N�N� '6$R�$ AQ��6� '6$R�$ AQ��6��?P#?ค/6#�N62�Q�O'4�>$#�ั�Q��6� 52�%6"%�์P�� O'4'4ค%
R�$ P�$�4$��5/1$N6��1��5/'4ค% (P�$25�N��) �5��?Q 

 1) '6$$1��%4/�� #6�%4�1��5/N�็�'6$N�6/์�%4/���N6� N 

 2) '6$�%4� 6$6#�O6#�C Q�O11�O��Q�'6$�1� Nค%AP1�O�N��6$ N�N�/O1$/�O6 

 3) '6$�BN#�O6/�>��์ Q�O11�O�� '6$�O6/N#�6� '6$N2AQ1  
 4) �6$  BN#/�O6�6' Q�O11�O��N2AQ1�5/$5�1์ 

 5) '6$�%4�5� Q�O11�O���%4�1��5/'6$ 

 6) '6$Q�N�0 Q�O11�O�� �O6/N#�6� 
 7) '6$Nค%A1N�6/์Q�N�0 Q�O11�O���O6/N#�6� 
 8) '6$#4'>N'AQ1$ Q�O11�O���O6/N#�6� 
 9) '6$�O6��N1�1� Q�O11�O���O6/N#�6� 
 10) '6$N�'?$/Q�N�0 Q�O11�O���O6/N#�6� 
 11) '6$Q�R#O%N/� Q�O11�O���O6/N#�6� 
 12) '6$�%/$N�>� Q�O11�O��Q��N1��%4��N�>��O6/N# N�>�/O1$/�O6 /O1$�O6� 
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.@พ�?P 2.7  "6 N2AQ1/%A1�'1�1�ค์�5/ %4 #?�6%�ั�'6$ BN#�O6/�>��์�N/�' 6�5/O'4�N/�O�� 

�?P/@ :  N�#?$์ 0%?ค� O'4�&�>� 'N1��B# (2563) 
 

 

 

 

 

 

 

 
 

 

 

.@พ�?P 2.8  "6 �O6/N#�6��1��5/�6�#?�6%�ั�'6$Q�N�0  

�?P/@ :  N�#?$์ 0%?ค� O'4�&�>� 'N1��B# (2563) 
 

 

 

 

 

 

 

 

 

 

.@พ�?P 2.9  "6 N2AQ1/%A1�'1�1�ค์�5/$5�1์ #?�6%�ั�'6$ BN#/�O6�6'�5Q��N/�' 6�5/O'4�N/�O�� 

�?P/@ :  N�#?$์ 0%?ค� O'4�&�>� 'N1��B# (2563) 
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.@พ�?P 2.10  "6 N2AQ1�5/'>� (/�B#6�) #?�6%�ั�'6$�5�1>�6/5�%�5Q��N/�' 6�5/O'4�N/�O�� (2?�6/) O'4#?
  6/B%5��O�O��O'4�O1#A1 (2?O��)  
�?P/@ :  N�#?$์ 0%?ค� O'4�&�>� 'N1��B# (2563) 
 

2.7  �@!/>�?0�?PN�?P0/�้/� 
2.7.1 �6�/>�5$Q��%4N�0 

 $B/�? �?�N#A1� (2553) R�O0@�16N�?P$/�5��6% 5��6/�N/$�6%N%?$�%CO�O1��>P��6%%O1$
'C��ั�P�%6 �'BN#26%4�6%N%?$�%CO0>'�4 2 6/%5��5�N%?$��5Q��%4�#0@�16�?�?P 6 Q�2�6�0@�16Nค%A1�N6$
ค?%?%5��์ 1 6N"1��/%6 �5�//5� 5�'B� �6%0@�16ค%5Q��?Q#?/5��B�%42�ค์ N AP1 5��6/�N/$�6%N�?$�%CO�O1��>P�  
N%AP1� �6%%O1$'C��ั�P�%6 �'BN#26%4�6%N%?$�%CO0>��4 2 6/%5��5�N%?$��5Q��%4�#0@�16�?�?P 6 Q�
2�6�0@�16Nค%A1�N6$�?%?%5��์1 6N"1��/%6 �5�//5� 5�'B� #?�5Q��1�Q��6% 5��6/'5�2C�% 3 �5Q��1� คA1  
1) �6%0@�16�O1#C' AQ��6�Q��6% 5��6/�N/$�6%N%?$�%CO/O1��>P� 2) �6%2%O6�/�N/$�6%N%?$�%CO�O1��>P�  
3) �6%� 6/�N/$�6%N%?$�%COR�Q�OO'4�6%�%4N#>��'�6%Q�O/�N/$�6%N%?$�%CO�O1��>P� P�$� 6/�N/$�6%
N%?$�%CO�O1��AP�R�Q�O�5��5�N%?$��5Q��%4�#0@�16�?�?P 6 P%�N%?$�1�B�6'��/%6  1 6N"1��/%6 �5�//5�
 5�'B�� 6�/� 25 ค� N�็�N/'6 20 �5P/P#� Nค%AP1�#A1�?P Q�OQ��6%/>�5$�%4�1��O/$ 1) O��21��6#
�O1#C' AQ��6�Q��6% 5��6/�N/$�6%N%?$�%CO�O1��>P� 2) /�N/$�6%N%?$�%CO�O1��>P� N%AP1� �6%%O1$'C��ั�
P�%6 3)  O��/5�ค/6#26#6%��6%��>�5�>�6%%O1$'C��ั�P�%6 4) O����21�/'5 � N%?$�  
5) O��21��6# ค/6# @� 1Q��1��5�N%?$�O'4�CO��ค%1��?P#?�N1�6%N%?$��6#/�N/$�6%N%?$�%CO�O1��>P� 
�6%/>Nค%64/์�O1#C' Q�OคN6%O1$'4 (%) คN6N�'?P$ ( ̅) 2N/�N�?P$�N��#6�%�6� (SD) �'�6%0@�16�%6��
�5��?Q 1) �'�6%0@�16  �/N6 �CO�%>/6% ค%C �5�N%?$�O'4�CO��ค%1�O'4 "C#>�ั��6�O1��>P� �O1��6%Q/O#?
�6%�5��6%N%?$��6%21� N%AP1� �6%%O1$'C��ั�P�%6 Q�P%�N%?$� P�$Q�ON/'6N%?$� 11 - 20 �5P/P#�/�?
�6%0@�16 2�6��?PN%?$�Q�O�?PP%�N%?$� P�$#?ค%CO'4�CO#?�%42��6%�์Q��O1��>P�%N/#�5�21� �%4N#>��'
�6%N%?$�P�$/>�?�%/��6%��>�5�>O'4�%/��'�6� 2) �'�6%2%O6�/�N/$�6%N%?$�%CO  �/N6 1�ค์�%4�1�
�1�/�N/$�6%N%?$�%CO�%4�1��O/$ /'5��6% �B��%42�ค์�1�/�N/$�6%N%?$�%CO Pค%�2%O6�N�AQ1/6 N/'6
N%?$� /�N/$�6%N%?$�%CO$N1$ �6%/5�O'4�%4N#>��' O���6%�5��6%N%?$�%CO� 6�/� 8 O�� �1��N6$
N�AQ1/6�%4�1��O/$ ค/6#2 6ค5�O'4ค/6#N�็�#6�1��6%%O1$�C��ั�P�%6 /5��B1B��%�์Q��6%%O1$'C��ั�
P�%6 �5Q��1��6%%O1$'C��ั�P�%6O'4�6%%O1$'C��ั�P�%6 �%4�/��6%�5Q��1��6%��>�5�>�6%%O1$'C��ั�
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P�%6 �6%��>�5�>�6%%O1$'C��ั�P�%6 �6%N%?$�%CO�N1�� 6/�N6$ �CON�?P$/�6��%4N#>�1�ค์�%4�1��1�
/�N/$�6%N%?$�%CO�O1��>P�  �/N6 #?ค/6#21�ค'O1�N/#642# 3) �'�6%� 6/�N/$�6%N%?$�%CO�O1��>P�R�Q�O
O'4�%4N#>��'�6%Q�O/�N/$�6%N%?$�%CO�O1��>P�  �/N6 ค4O��ค/6#26#6%�Q��6%��>�5�>%O1$�C��ั�
P�%6 %6$�Bคค'N�'?P$%/# N�N6�5� 33.64 คN6N�?P$�N��#6�%�6� 2.17 ค>�N�็�%O1$'4 84.20 1$CNQ�%4�5�
�?#6� %6$�'BN#N�'?P$%/# 38.20 คN6N�?P$�N��#6�%�6� 2.69 ค>�N�็�%O1$'4 95.80 1$CNQ�%4�5��?#6� 
ค4O���6��6%��21��'25#&��>N /'5�N%?$� ค>�N�็�%O1$'4 78.00 1$CNQ�%4�5��? /6คN6ค/6#$6� (P) 

1$CN%4//N6� .40 - .63 O'4/6คN61 6�6�� 6O�� (r) 1$CN%4//N6� .47- .60 R�OคN6ค/6#N�AP1#5P�N�N6�5� .90 
ค/6# @� 1Q��1��5�N%?$��?P#? �N1�6%N%?$��6#/�N/$�6%N%?$�%CO�O1��>P� คN6N�'?P$ 4.58 คN6N�?P$�N��
#6�%�6� 53 P�$"6 %/# #?ค/6#N/#642#1$CNQ�%4�5� #6��?P2B� คN6ค/6#N�AP1#5P�N�N6�5� .99 ค/6# @�
 1Q��1��CO��ค%1��5�N%?$��?P#?�N1�6%N%?$��6#/�N/$�6%N%?$�%CO�O1��>P� คN6N�'?P$ 4.43 คN6N�?P$�N��
#6�%�6� 59 Q�"6 %/# #?ค/6#N/#642# 1$CNQ�%4�5�#6� คN6ค/6#N�AP1#5P� N�N6�5� .72 

�5�%�5$ Nค?$%�%4N2%>� (2560) �6%/>�5$N%AP1��6% 5��6%6$/>�6Nค%AP1�O�N��6$'4ค%R�$
2 6/%5��5�0@�16�6�0>'�N %4�5��%>��6�5��>� �6%/>�5$ค%5Q��?Q#?/5��B�%42�ค์N AP1 5��6%6$/>�6Nค%AP1�
O�N��6$'4ค%R�$2 6/%5��5�0@�16�6�0>'�N%4�5��%>��6�5��>� �'BN#�5/1$N6��?PQ�OQ��6%/>�5$R�O�6�
�6%N'A1�O��N�64�� O�N�11�N�็� 2 �'BN# �'BN#�?P 1 �%4�1��O/$�CON�?P$/�6�/%A10>'�>� Q��6%
2%O6�2%%ค์Nค%AP1�O�N��6$'4ค%R�$O'4�'BN#�?P 2 �CON�?P$/�6�Q��6%21��6%2%O6�2%%ค์Nค%AP1�O�N��6$
'4ค%R�$ O'4�5�0@�16�6�0>'�N%4�5��%>��6�5��>� Nค%AP1�#A1�?PQ�OQ��6%/>�5$ �%4�1��O/$ O��
25#"61�์ O��21��6#ค/6#ค6�//5� 2�>�>�?PQ�OQ��6%/>Nค%64/์�O1#C'คA1คN6N�'?P$O'4คN62N/�N�?P$�N��
#6�%�6� �'�6%/>�5$  �/N6 1) �5�0@�16�6�0>'�N%4�5��%>��6�5��>�#?ค/6#ค6�//5�N�?P$/�5�
%6$/>�6/N6 ค/%O�%�ค/6#%COQ��O6�1AP�N AP1 5��6�?#A12CN�6%2%O6�2%%ค์Q�N�>�1�B%5�1์ (M = 5.00) 

%1�'�#6คA1 �1��6%'�#A1��>�5�>�6��%>�O'4� 6ค/6#%CO/'5��6%N%?$�R��N1$1�2%O6�16�? R�O  (M = 

4.98) 2) �CON�?P$/�6� /%A10>'�>�Q��6%2%O6�2%%ค์Nค%AP1�O�N��6$'4ค%R�$O'4�CON�?P$/�6�Q��6%21� 
Q/Oค 6O�4� 6�6% 5��6 %6$/>�6/N6ค/%1�ค์�%4�1� 6 �O6� R�OO�N 1) �B�#BN�/#6$�6%21� 2) N�AQ1/6
26%4 3) �>��%%#�6%N%?$� �6%21� 4) />�?�6%21� 5) �6%�%4N#>��' O'4 6) O/'N�1O6�1>� �?PN�O�
�%4�/��6%N%?$�%CO�?P� 6Q/O�CON%?$� N/O�คB�คN6 N AP1Q/O�CON%?$�26#6%�� 6R�Q�O�%4P$��์Q��6%�%4�1�
16�? R�O 

�B�>#6 �6'4/�1์ (2561) R�O� 6�6%/>�5$N%AP1� �6%N�%?$�N�?$��'25#&��>N�6��6%N%?$�/>�6
�6�0>'�N N%AP1� "616�N6�6��6�0>'�N�1��5�N%?$��5Q�#5�$#0@�16�?�?P 3 P%�N%?$�#5�$#/5�/�1��1� 

�?P21�P�$Q�O�B��6%21��5��6%21�O�����> P�$#?/5��B�%42�ค์ 1) N AP1 5��6O'4/6�%42>��>"6 
�1��B��6%21�N%AP1�"616�N6�6��6�0>'�N 2 6/%5��5�N%?$��5Q�#5�$#0@�16�?�?P 3 �O/$N���์ 80/80 

2) N AP1N�%?$�N�?$��'25#&��>N�6��6%N%?$�%6$/>�6�6�0>'�N N%AP1� "616�N6�6��6�0>'�N 2 6/%5�
�5�N%?$��5Q�#5�$#0@�16�?�?P 3 �?P21�P�$Q�O�B��6%21��5�21��O/$/>�?���> Q�O/>�?�6%/>�5$O�� The 

Posttest only Control Group Design �%4�6�%R�OO�N�5�N%?$��?PN%?$�%6$/>�6�6�0>'�N %4�5��5Q�
#5�$#0@�16�?�?P 3 P%�N%?$�#5�$#/5�/�1��1� �%B�N� #/6�ค% "6คN%?$��?P 1 �?�6%0@�16 2561

� 6�/� 6 /O1� %/# 234 ค� �'BN#�5/1$N6� O�N�N�็��'BN#��'1��?PN%?$�P�$Q�O�B��6%21�R�OO�N �5�N%?$�
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�5Q�#5�$#0@�16�?�?P 3/6 � 6�/� 42 ค� O'4�'BN#ค/�คB#�?PN%?$��O/$/>�?���> R�OO�N �5Q�#5�$#0@�16�?�?P
3/8 � 6�/� 42 ค� Nค%AP1�#A1�?PQ�OQ��6%/>�5$ 1) �B��6%21�N%AP1� "616� 6�6��6�0>'�N 2) O���6%-

N%?$�%CO%6$/>�6�6�0>'�N 3) O����21�/5��'25#&��>N� 6�/� 40 �O1 �'�6%/>�5$ �/N6 1) �B��6%21�
N%AP1�"616�N6�6��6�0>'�N 2 6/%5��5�N%?$��5Q�#5�$#0@�16�?�?P 3 #?�%42>��>"6 Q�%4�5� 
81.75/82.832) �'25#&��>N�6��6%N%?$�%6$/>�6�6�0>'�N N%AP1� "616�N6�6��6�0>'�N 2 6/%5��5�N%?$�
�5Q�#5�$#0@�16�?�?P 3 �?P21�P�$Q�O�B��6%21�2C��/N621��O/$/>�?���> 1$N6�#?�5$2 6ค5��6�2�>�>�?P%4�5� 
.05 

�%%$์2#% �'�B� O'4 #��' �'�B� (2559) R�O� 6�6%/>�5$N%AP1� �6% 5��6%4���6%
N%?$�%COO'4�@���>�5�>�N6% 6�?PQ�OQ��6��6�0>'�N P�$#?/5��B�%42�ค์ 1) N AP1 5��6%4���6%N%?$�%CO�6�$
05 �์Q/O�CON%?$�R�ON%?$�%CO�O/$��N1��B��N/�N/'6 2) N AP1 5��6%4���@���>�5�>�N6% 6Q/O�5�0@�16R�O 5��6
�5�14O'4� 6R��%4$B��์Q�OQ��6%���5��@�� 6% 6 Q�O�6%/>�5$O���2#�26� (mixed method) 
%4//N6��6%/>�5$N�>�คB�"6 O'4�6%/>�5$N�>��%4#6� �%4�6�% R�OO�N �5�0@�16/>�6�6�0>'�N�5Q��?�?P 1 
�@P�2 6N%O��6%0@�16%4�5��5Q�#5�$#0@�16�?�?P 6 �6�P%�N%?$�26$26#5��'BN#�5/1$N6� Q�O/>�?�6%N'A1�
N� 64N�64���6��'BN#�5�0@�16"6ค/>�6�6�0>'�NO'4�6%O2�� �5Q��?�?P 1 #/6/>�$6'5$%6�"5�2��'6
�@P�2 6N%O��6%0@�16%4�5��5Q�#5�$#0@�16�?�?P 6 �6�P%�N%?$�26$26#5� P�$O�N�N�็� 4 �'BN# R�OO�N �'BN#
��'1� 2 �'BN# O'4�'BN#ค/�คB# 2 �'BN# Nค%AP1�#A1�?PQ�OQ��6%/>�5$ R�OO�N O��2 6%/�/>Nค%64/์ 

�6�$05 �์2AP1"6 �>P�O'4"6 Nค'AP1�R//�6�$05 �์ "6 �%6!!>� O���21�%4//N6�N%?$�
O����21�/'5�N%?$� O���%4N#>�คB�"6  O���%4N#>��O6��'25#&��>N O'4O���%4N#>�ค/6# @�
 1Q� �'�6%/>�5$ �/N6 1) �6% 5��6%4���6%N%?$�%CO�6�$05 �์ O�N�11�N�็� 4 /#/�R�OO�N�6�$
05 �์2N/�0?%14O'4R/'N �6�$05 �์2N/�' 6�5/ �6�$05 �์2N/�O��O'4#A1 �6�$05 �์2N/�N�O6O'4�6 
P�$�5��%4� 6�O1#C'�6�$05 �์Q�%C�O���B��6%21� �%4�1��O/$ O����21��N1�N%?$�O'4/'5�
N%?$� Q�ค/6#%CO O'42AP1/?�?�50�์�O6��6�$05 �์ �6%�5�%4���6%N%?$�%COQ�'5�1�4N/O�O1  >Nค�5� 
(Web application) 2) �'�6%N�%?$�N�?$��'25#&��>N%4//N6��N1�O'4/'5�N%?$��1��'BN#��'1��?P 1 
�6��6%N%?$�P�$Q�O%4���6%N%?$�%CO�6�$05 �์ 1 25��6/์  �/N6�'25#&��>N/'5�N%?$�2C��/N6�N1�N%?$�
1$N6�#?�5$2 6ค5��?P 01 3) �'25#&��>N%4//N6��N1�O'4/'5�N%?$��1��'BN#��'1��?P 1 �6��6%N%?$�P�$Q�O
%4���6%N%?$�%CO�6�$05 �์ 1 25��6/์ O'4�'BN#ค/�คB#�?P 1 N%?$��O/$/>�?���>Q�ON/'6 2 N�A1�  �/N6
�'25#&��>N�1��'BN#��'1��?P 1 2C��/N6�'BN#ค/�คB#�?P 1 1$N6�#?�5$2 6ค5��?P .01 4) �'�6%N�%?$�N�?$�
�'25#&��>N%4//N6��'BN#��'1��?P 2 �?PN%?$�P�$Q�O%4���6%N%?$�%CO2C��/N6�'BN#��'1��?P 2 �?PN%?$��O/$/>�?
���>Q��B��%4N�O��6%�%4N#>� 

/%6'5�1�์ N%A1��5��%์ (2561) R�O� 6�6%/>�5$N%AP1� �6% 5��6��N%?$�/?�?�50�์�6%% 6�6�$
05 �์�1��5�N%?$��5Q��%4�#0@�16�?�?P 4 P�$#?/5��B�%42�ค์ 1) N AP1 5��6��N%?$�/?�?�50�์ N%AP1� �6%% 6 

�6�$05 �์Q/O#?�%42>��>"6 �6#N���์ 2) N AP1N�%?$�N�?$��'25#&��>N�6��6%N%?$��N1�O'4/'5�N%?$�
�O/$��N%?$�/?�?�50�์N%AP1� �6%% 6�6�$05 �์�1��5�N%?$��5Q��%4�#0@�16�?�?P 4 3) N AP10@�16�'�6%�@�
�5�14�6��6%N%?$��O/$��N%?$�/?�?�50�์ N%AP1� �6%% 6�6�$05 �์�1��5�N%?$��5Q ��%4�#0@�16�?�?P 4  

4) N AP10@�16ค/6# @� 1Q��1��5�N%?$��?P#?�N1��N%?$�/?�?�50�์ N%AP1��6%% 6�6�$05 �์�1��5�N%?$�  
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�5Q��%4�#0@�16�?�?P 4 �@P�N�็��6%/>�5$Q�%C�O�� Research and Development /%A1 �6%/>�5$O'4
 5��6 Q�OO���6%/>�5$O�� One group pretest-posttest design �%4�6�% R�OO�N �5�N%?$��5Q�
�%4�#0@�16�?�?P 4 Q��'BN#P%�N%?$��N6�?��O6//�O6�5�//5��ค%��# � 6�/� 10 P%�N%?$� � 6�/��5�N%?$�
%/#�5Q�/#� 237 ค� �'BN#�5/1$N6� R�OO�N �5�N%?$��5Q��%4�#0@�16�?�?P 4 P%�N%?$�/5��N6�O6# (�%426�
#�ค'%61�%์) � 6�/� 30 ค� P�$Q�O�6%2BN#1$N6��N6$ Nค%AP1�#A1�?PQ�O Q��6%/>�5$ R�OO�N 1) O��25#"61�์
O��#?Pค%�2%O6�2 6/%5��CON�?P$/�6� 2) O���6%�5��6%N%?$�%CO��N%?$�/?�?�50�์ N%AP1� �6%% 6�6�$05 �์  
3) ��N%?$�/?�?�50�์ N%AP1� �6%% 6�6�$05 �์ 4) O���%4N#>�คB�"6 ��N%?$�/?�?�50�์ N%AP1� �6%% 6 

�6�$05 �์ 5) O����21��'25#&��>N�6��6%N%?$���N%?$�/?�?�50�์ N%AP1��6%% 6�6�$05 �์ 6) O��
�%4N#>��'ค/6#26#6%��6%% 6�6�$05 �์ 7) O��21��6#ค/6# @� 1Q��1��5�N%?$��?P#?�N1��N%?$� 

/?�?�50�์ N%AP1� �6%% 6�6�$05 �์ �'�6%/>�5$ �/N6 1) �'�6% 5��6��N%?$�/?�?�50�์ N%AP1� �6%% 6�6�$
05 �์ 1$CNQ�%4�5� 81.42/82.89 �@P�2C��/N6N���์�?P�CO/>�5$� 6/�� 2) �'25#&��>N�6��6%N%?$�/'5�N%?$�2C�
�/N6�N1�N%?$��?P%4�5� 15.91 1$N6�#?�5$2 6ค5��?P%4�5� .01 3) �'�6��6%�@��5�14Q��6%N%?$��O/$
��N%?$�/?�?�50�์ N%AP1� �6%% 6�6�$05 �์ �1��5�N%?$��'BN#�5/1$N6�#?คN6N�'?P$N�N6�5� 13.02 SD N�N6�5� 
.42 O'4�'ค4O��%/#N�'?P$N�N6�5� 39.07 1$CNQ�%4�5��N6�N���์�6%�%4N#>� 4) �'�6%0@�16ค/6# @�
 1Q��1��5�N%?$��?P#?�N1��N%?$�/?�?�50�์ N%AP1� �6%% 6�6�$05 �์ �1��5�N%?$��'BN#�5/1$N6�P�$#?
คN6N�'?P$N�N6�5� 4.71 SD N�N6�5� .46 1$CNQ�%4�5�#6��?P2B� 

�B�6�> $์ 1%B�%5��์ (2562) R�O� 6�6%/>�5$N%AP1� �6%�'>�2AP1/?�?�50�์11�R'�์P�$�6%N%?$�%CO
O��/%%16%6$/>�6���%?-�6�0>'�N 2 6/%5��5�N%?$��5Q��%4�#0@�16�?�?P 3 P�$#?/5��B�%42�ค์ 1) N AP1
 5��62AP1/?�?�50�์11�R'�์P�$�6%N%?$�%COO��/%%16%6$/>�6���%? -�6�0>'�N 2 6/%5��5�N%?$��5Q�
�%4�#0@�16�?�?P 3 2) N AP1N�%?$�N�?$��5�14��>�5�>�N1�O'4/'5�N%?$��O/$2AP1/?�?�50�์11�R'�์P�$�6%
N%?$�%COO��/%%16%6$/>�6���%?-�6�0>'�N 2 6/%5��5�N%?$��5Q��%4�#0@�16�?�?P 3 3) N AP10@�16ค/6# @�
 1Q��1��5�N%?$��?P#?�N12AP1/?�?�50�์11�R'�์P�$�6%N%?$�%COO��/%%16%6$/>�6���%?-�6�0>'�N 2 6/%5�
�5�N%?$��5Q��%4�#0@�16�?�?P 3 �%4�6�% R�OO�N �5�N%?$��5Q��%4�#0@�16�?�?P 3 P%�N%?$�/5��6� C�
� 6�/� 3 /O1� %/# 119 ค� �'BN#�5/1$N6� R�OO�N �5�N%?$��5Q��%4�#0@�16�?�?P 3/3 P%�N%?$�/5��6� C�
� 6�/� 40 ค� P�$Q�O�6%2BN#1$N6��N6$ Nค%AP1�#A1�?PQ�OQ��6%/>�5$ R�OO�N 1) 2AP1/?�?�50�์11�R'�์P�$�6%
N%?$�%COO��/%%16%6$/>�6���%?-�6�0>'�N 2 6/%5��5�N%?$��5Q��%4�#0@�16�?�?P 3 2) O���%4N#>�
คB�"6 2AP1/?�?�50�์11�R'�์P�$�6%N%?$�%COO��/%%16%6$/>�6���%? -�6�0>'�N 2 6/%5��5�N%?$��5Q�
�%4�#0@�16�?�?P 3 3) O���%4N#>��5�14��>�5�> N%AP1� "616�N6 %6$/>�6���%?-�6�0>'�N 2 6/%5�
�5�N%?$��5Q��%4�#0@�16�?�?P 3 4) O��2 6%/�ค/6# @� 1Q��1��5�N%?$��5Q��%4�#0@�16�?�?P 3 �?PN%?$�
�O/$2AP1/?�?�50�์11�R'�์P�$�6%N%?$�%COO��/%%16 N%AP1�"616�N6 �'�6%/>�5$ �/N6 1) 2AP1/?�?�50�์
11�R'�์P�$�6%N%?$�%COO��/%%16%6$/>�6���%?-�6�0>'�N 2 6/%5��5�N%?$��5Q��%4�#0@�16�?�?P 3 #?
คB�"6 1$CNQ�%4�5��?#6� 2) �'�5�14��>�5�> N%AP1� "616� 6�1��5�N%?$��5Q��%4�#0@�16�?�?P 3 /'5�
N%?$�2C��/N6�N1�N%?$�1$N6�#?�5$2 6ค5��?P .05 3) ค/6# @� 1Q��1��5�N%?$��'BN#�5/1$N6��?P#?�N12AP1/?�?
�50�์11�R'�์P�$�6%N%?$�%COO��/%%16%6$/>�6���%?-�6�0>'�N 2 6/%5��5�N%?$��5Q��%4�#0@�16�?�?P 3 

#?คN6N�'?P$�?P 3.59 1$CNQ�%4�5� @� 1Q�#6��?P2B� 
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�>26 N#'6���์ (2555) R�O� 6�6%/>�5$N%AP1� �6% 5��6�/5��%%#�6%21�/>�6�6�0>'�N N%AP1� 
�6�'?'6�6�$05 �์ P�$#?/5��B�%42�ค์ 1) N AP1/6�%42>��>"6 �1��/5��%%#�6��6%21�/>�6�6�0>'�N 
N%AP1��6�'?'6�6�$05 �์ 2) N AP1N�%?$�N�?$��'25#&��>N%4//N6��N1�O'4/'5�N%?$�P�$�/5��%%#
�6��6%21�/>�6�6�0>'�N N%AP1� �6�'?'6�6�$05 �์ 3) N AP1N�%?$�N�?$��5�14�6%��>�5�>�6�0>'�N�1�
�5�0@�16�?PN%?$�P�$/>�?�6%21���>�5�>�6�0>'�N�6#O�/ค>� 5��6�5�14��>�5�>�1��># ์�5�  4) N AP1
0@�16ค/6# @� 1Q��1��5�0@�16�?P#?�N1�/5��%%#�6��6%21�/>�6�6�0>'�N  N%AP1� �6�'?'6�6�$05 �์ 
�'BN#N�O6/#6$ R�OO�N�5�0@�1626�6/>�6�6�0>'�N�6%'4ค% 3 �'BN# 3 �5Q��? 26�6/>�6�6��B%>$6�ค0>'�N
R�$ 2 �'BN# 2 �5Q��? � 6�/��5Q�2>Q� 33 ค� P�$Q�ONค%AP1�#A1 1) �/5��%%#�6%21�/>�6�6�0>'�N N%AP1� 
�6�'?'6�6�$05 �์ 2 O����21�/5��'25#&��>N�6��6%N%?$� 3) O���%4N#>��6%��>�5�>�5�14�6�
�6�0>'�N O��21��6#ค/6# @� 1Q��1��5�0@�16 �'�6%/>�5$ �/N6 �6%Q�O�/5��%%#�6%21� N%AP1�
�6% 5��6�/5��%%#�6%21�/>�6�6�0>'�N N%AP1� �6�'?'6�6�$05 �์ P�$Q�O/>�?21���>�5�>�6�0>'�N�6#
O�/ค>��6% 5��6�5�14�6%��>�5�>�1��># ์�5� 2 6/%5��5�0@�1626�6/>�6�6�0>'�NO'4�6%'4ค% O'4
26�6/>�6�6��B%>$6�ค0>'�NR�$ #/6/>�$6'5$%6�"5�%6��ค%>��%์2%B��5��?Q 1) �%42>��>"6 �1�
�/5��%%#�6%21�/>�6�6�0>'�N N%AP1� �6�'?'6�6�$05 �์2 6/%5��5�0@�1626�6/>�6�6�0>'�NO'4  

�6%'4ค% O'426�6/>�6�6��B%>$6�ค0>'�NR�$ #/6/>�$6'5$%6�"5�%6��ค%>��%์�?P2%O6��@Q� #?ค4O��
N�'?P$%4//N6�N%?$�ค>�N�็�%O1$'4 81.92 ค4O��N�'?P$/'5�N%?$�ค>�N�็�%O1$'4 91.36 �5��5Q��/5��%%#
�6��6%21��6�0>'�N N%AP1� �6�'?'6�6�$05 �์�@�#?�%42>��>"6 �O6��%4�/��6%�N1�O6��''5 �์
N�N6�5� 81.92/91.36 �@P�2C��/N6N���์#6�%�6� 80/80 �?P�5Q�R/O 2 6/%5��5��?�%42>��>�'�1��/5��%%#
�6��6%21��6�0>'�N N%AP1� �6�'?'6�6�$05 �์ 2 6/%5��5�0@�1626�6/>�6�6�0>'�NO'4�6%'4ค% O'4
26�6/>�6�6��B%>$6�ค0>'�NR�$ #/6/>�$6'5$%6�"5�%6��ค%>��%์ �?P2%O6��@Q�#?คN6N�N6�5� .7230 O2��/N6 
/'5��6�Q�O�/5��%%#�6%21� �5�0@�16#?ค4O��N >P#�@Q�ค>�N�็�%O1$'472.30 2) �'�6%N�%?$�N�?$�
�'25#&��>N�6��6%N%?$��1��5�0@�1626�6/>�6�6�0>'�NO'4�6%'4ค%O'426�6/>�6�6��B%>$6�ค0>'�N
R�$ #/6/>�$6'5$%6�"5�%6��ค%>��%์ �?PN%?$�P�$�/5��%%#N%AP1� �6�'?'6�6�$05 �์ �/N6 ค4O���6%
��21�/5��'25#&��>N�6��6%N%?$�/'5�N%?$�2C��/N6�N1�N%?$�1$N6�#?�5$2 6ค5��6�2�>�>�?P%4�5� 05  

3) �5�0@�16�?PN%?$�P�$/>�?�6%21���>�5�>�6�0>'�N�6#O�/ค>� 5��6�5�14��>�5�>�1��># ์�5�#?�5�14
�6%��>�5�>�6�0>'�N2C��/N6N���์#6�%�6�%O1$'4 80 1$N6�#?�5$2 6ค5��6�2�>�>�?P%4�5� .05 4) �5�0@�16
26�6/>�6�6�0>'�NO'4�6%'4ค% O'426�6/>�6�6��B%>$6�ค0>'�NR�$ #/6/>�$6'5$%6�"5�%6��ค%>��%์ 
#?ค/6# @� 1Q��N1�/5��%%#�6��6%21�/>�621�/>�6�6�0>'�N N%AP1��6�'?'6�6�$05 �์ N�'?P$P�$%/#
1$CNQ�%4�5�#6� 

�%>/%%� 2#�@� (2558) R�O� 6�6%/>�5$N%AP1� �6% 5��6�/5��%%#�6%21�P�$Q�O2AP1/?�?�50�์
N AP1N >P#�'25#&��>N�6��6%N%?$�N%AP1� "�'>�"5��์�6%�N1�N�?P$/" #?/5��B�%42�ค์N AP1 1) />Nค%64/์/>�?�6%
21�N%AP1� �'>�"5��์�6%�N1�N�?P$/�O/$/>�?�6%21�O��Q�O2AP1/?�?�50�์N�็�/'5�Q��6%21��O/$%C�O��
���> 2) N�%?$�N�?$��'25#&��>N�6��6%N%?$��1��5�0@�16�'BN#��'1�O'4�'BN#ค/�คB#�O/$/>�?�6%21�
O��Q�O2AP1/?�?�50�์N�็�/'5�Q��6%21��O/$%C�O�����> 3) N AP10@�16%4�5�ค/6# @� 1Q��1��5�0@�16
Q��'BN#��'1��?P#?�N1/>�?�6%21�P�$Q�O/?�?�50�์N�็�/'5� P�$�6�/>�5$��5��?QQ�ONค%AP1�#A1Q��6%/>�5$�?P
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/'6�/'6$R�OO�N O��/5��'25#&��>N O��21��6# 2AP1/?�?�50�์ �'�6%/>�5$ �/N6 1) />�?�6%21�O��
�%%$6$(O�����>) #?�O1�? คA1 24�/� R#N$BN�$6� Q�ON/'6�O1$ #?�O1� 6�5�คA1 �CON%?$�#?2N/�%N/#�O1$�N1
���6��6��6%N%?$� � 6Q/O�CON%?$��6�ค/6#2�Q�Q��6%N%?$� O'4R#N26#6%��1�2�1��N1��N%?$�R�O
N'$ /6��CO21�R#NN�>�P1�62��4� 6�6%N%?$��6%21� �@P�/6�Q�O/>�?�6%21�O��Q�O2AP1/?�?�50�์N�็�/'5�
#6Q�O�%4�1��6%�%%$6$�4� 6Q/O�CON%?$��6��5�14Q��6%1$CN%N/#�5��CO1AP� N�N6�5��6%N�O6%N/#�>��%%#
O��N�O6�5Q�N%?$����> 2) �'25#&��>N�6��6%N%?$��1��CON%?$��?PN%?$�P�$Q�O2AP1/?�?�50�์2C��/N6�CON%?$��?PN%?$�
�O/$/>�?���>1$N6�#?�5$2 6ค5��6�2�>�>�?P%4�5� 001 3) %4�5�ค/6# @� 1Q��N1�6%21�P�$Q�O2AP1/?�?�50�์
P�$%/#1$CNQ�%4�5�#6�คN6N�'?P$ 3.79 

�5��%?$6 2B�2/52�>N (2560) R�O� 6�6%/>�5$N%AP1� �6% 5��62AP1�%4�1���N%?$� N%AP1� % 6/�
#6�%�6� �N6� Application ��P�%05 �์#A1�A1 N AP12N�N2%>#ค/6#26#6%�Q��6%% 6/�#6�%�6��1�
�5�N%?$��5Q�#5�$#0@�16�1��O� #?/5��B�%42�ค์N AP1 1) 2%O6�O'4/6คB�"6 2AP1�%4�1���N%?$�N%AP1�  
% 6/�#6�%�6� �N6� Application ��P�%05 �์#A1�A1 2) N�%?$�N�?$�ค/6#26#6%�Q��6%% 6/�
#6�%�6��1��'BN#��'1��?PN%?$��O/$2AP1�%4�1���N%?$� N%AP1� % 6/�#6�%�6� �N6� Application ��
P�%05 �์#A1�A1 �5��'BN#ค/�คB#�?PN%?$��O/$/>�?21�O�����> 3) 0@�16ค/6# @� 1Q��1��CON%?$��?P#?�N12AP1
�%4�1���N%?$� N%AP1�% 6/�#6�%�6� �'BN#�5/1$N6��?PQ�OQ��6%/>�5$ R�OO�N�5�N%?$�%4�5��5Q�#5�$#0@�16�?
�?P 3 P�$O�N�N�็� �'BN#��'1� � 6�/� 34 ค� O'4�'BN#ค/�คB# � 6�/� 38 ค� Nค%AP1�#A1�?PQ�OQ��6%
/>�5$ R�OO�N 1) 2AP1�%4�1���N%?$� N%AP1� % 6/�#6�%�6� �N6� Application P�%05 �์#A1�A1 2) O���6%
�5��6%N%?$�%CO 3) O���%4N#>�ค/6#26#6%�Q��6%% 6/�#6�%�6� 4) O���%4N#>�ค/6# @� 1Q� 
�'�6%/>�5$ �/N6 1) 2AP1�%4�1���N%?$� N%AP1� % 6/�#6�%�6��N6� Application ��P�%05 �์#A1�A1 #?
คB�"6 �O6�N�คP�P'$?�6%0@�161$CNQ�%4�5��? ( ̅ = 4.11) �O6��6�0>'�N1$CNQ�%4�5��?#6� ( ̅ = 4.51) 
�O6�/5��%4N#>��'1$CNQ�%4�5��? ( ̅ = 4.11) 2) ค/6#26#6%�Q��6%% 6/�#6�%�6��1��'BN#��'1��?P 
N%?$��O/$2AP1�%4�1���N%?$� N%AP1� % 6/�#6�%�6��N6� Application ��P�%05 �์#A1�A12C��/N6�'BN#
ค/�คB#�?PN%?$��O/$/>�?21�O�����> 1$N6�#?�5$2 6ค5��6�2�>�>�?P%4�5� .05 3) ค/6# @� 1Q��1��CON%?$��?P
#?�N12AP1�%4�1���N%?$� N%AP1�% 6/�#6�%�6��N6� Application ��P�%05 �์#A1�A11$CNQ�%4�5��?#6� 
( ̅ = 4.43) 

� 6P�ค #5P�ค� (2564) R�O0@�16N�?P$/�5��6% 5��6�'25#&��>N�5�14��>�5�>�%4�/��N6% 6% 6/�
#6�%�6� P�$Q�O�/5��%%#�>�>�5' NCID 2 6/%5��5�N%?$�%4�5��5Q�#5�$#0@�16�?�?P 3 �6%/>�5$ค%5Q��?Q#?
/5��B�%42�ค์N AP1 1) N AP1N�%?$�N�?$��'25#&��>N�O6�1�ค์ค/6#%COO'4/>�?�6%��>�5�>�%4�/��N6% 6% 6/�
#6�%�6�N '�คA�N�A1�/�6$�1��'BN#��'1��?PN%?$�P�$Q�O�/5��%%#�>�>�5' NCID %4//N6��N1�N%?$�
O'4/'5�N%?$� 2) N AP1N�%?$�N�?$��'25#&��>N�O6��5�14��>�5�>�%4�/��N6% 6% 6/�#6�%�6�N '�คA�
N�A1�/�6$%4//N6��'BN#��'1��?PN%?$��O/$�6%Q�O�/5��%%#�>�>�5' NCID �5��'BN#ค/�คB#�?PN%?$��O/$/>�?
���> 3) N AP1N�%?$�N�?$��'25#&��>N�O6�1�ค์ค/6#%COO'4/>�?�6%��>�5�>�%4�/��N6% 6% 6/�#6�%�6�N '�
�/��5��%์/5�N O��1��'BN#��'1��?PN%?$�P�$Q�O�/5��%%#�>�>�5' NCID %4//N6��N1�N%?$�O'4/'5�N%?$� 
4) N AP1N�%?$�N�?$��'25#&��>N�O6��5�14��>�5�>�%4�/��N6% 6% 6/�#6�%�6�N '��/��5��%์/5�N O�
%4//N6��'BN#��'1��?PN%?$��O/$�6%Q�O�/5��%%#�>�>�5' NCID �5��'BN#ค/�คB#�?PN%?$��O/$/>�?���> �'BN#
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�5/1$N6��?PQ�OQ��6%/>�5$คA1 �5�N%?$�%4�5��5Q�#5�$#0@�16�?�?P 3 P%�N%?$�ค'1��ั�/'5� P�$O�N�11�N�็�
�'BN#��'1� 1 /O1� � 6�/��5�N%?$� 35 ค� �'BN#ค/�คB# 1 /O1� � 6�/��5�N%?$� 35 ค� R�O�6�/>�?�6%
2BN#O���'BN# (Cluster Random Sampling) P�$�6%�5�2'6� Nค%AP1�#A1�?PQ�O Q��6%/>�5$R�OO�N 1) �/5��%%#
�>�>�5' NCID 2) O���6%�5��6%N%?$�%CON%AP1� % 6/�#6�%�6�N '�คA�N�A1�/�6$ O'4N '��/��5��%์/5�
N O��1��5�N%?$�%4�5��5Q�#5�$#0@�16�?�?P 3 � 6�/� 12 O�� 3) O����21� � 6�/� 2 ��5� 4) O��
�%4N#>��5�14��>�5�>�%4�/��N6% 6 � 6�/� 2 ��5� 2�>�>�?PQ�OQ��6%/>Nค%64/์ R�OO�N คN6N�'?P$ คN62N/�
N�?P$�N��#6�%�6� O'42�>�>��21�คN6�? (t-test) �'�6%/>�5$ �/N6 1) �'25#&��>N�O6�1�ค์ค/6#%COO'4
/>�?�6%��>�5�>�%4�/��N6% 6% 6/�#6�%�6�N '�คA�N�A1�/�6$�1��'BN#��'1��?PN%?$�P�$Q�O�/5��%%#
�>�>�5' NCID /'5�N%?$�2C��/N6�N1�N%?$� 1$N6�#?�5$2 6ค5��6�2�>�>�?P%4�5� .001 2) �'25#&��>N�O6��5�14
��>�5�>�%4�/��N6% 6% 6/�#6�%�6�N '�คA�N�A1�/�6$�1��'BN#��'1��?PN%?$��O/$�6%Q�O�/5��%%#
�>�>�5' NCID 2C��/N6�'BN#ค/�คB#�?PN%?$��O/$/>�?���>1$N6�#?�5$2 6ค5��6�2�>�>�?P%4�5� .001 3) �'25#&��>N
�O6�1�ค์ค/6#%COO'4/>�?�6%��>�5�>�%4�/��N6% 6% 6/�#6�%�6�N '��/��5��%์/5�N O��1��'BN#��'1��?P
N%?$�P�$Q�O�/5��%%#�>�>�5' NCID /'5�N%?$� 2C��/N6�N1�N%?$�1$N6�#?�5$2 6ค5��6�2�>�>�?P%4�5� .001  
4) �'25#&��>N�O6��5�14��>�5�>�%4�/��N6% 6 % 6/�#6�%�6�N '��/��5��%์/5�N O��1��'BN#��'1��?P
N%?$��O/$�6%Q�O�/5��%%#�>�>�5' NCID 2C��/N6�'BN#ค/�คB#�?PN%?$��O/$/>�?���>1$N6�#?�5$2 6ค5��6�2�>�>�?P
%4�5� .001 

2.8.2 �6�/>�5$�N6��%4N�0 

 Karaminas  R�O0@�16 (1O6��@�Q� �5�%�5$ Nค?$%�%4N2%>�, 2560) />�5$N%AP1� Imagining 

the Orient: Cultural Appropriation in the Florence Broadhurst Collection #?/5��B�%42�ค์
N AP10@�16�%4�/��6%11�O���6%2%O6�2%%ค์'/�'6$�%4�5���O�N���5��1��5�11�O���6/
112N�%N'?$ �@P�� 6N2�1Q�O�/ค>��?PR�O%5�O%��5��6'Q�#6�6�'/�'6$�1�R#OQ�%C�O���4/5����2#
�5��4/5�11� P�$N%>P#�5Q�O�N�6%2%O6�'/�'6$�O�O�� �6%Q�ON�ค�>ค�6% ># ์ O'4�6%� 6R��%4$B��์Q�O 
N�O�%/�%/#�O1#C'P�$�6%25#"61�์�5�11�O��O'40@�16�6�N1�26%O'4�'�6��?PN�?P$/�O1��5�
�%4/5�>062�%์�6��O6�/5���%%#O'4�&1�?N�?P$/�5��6%11�O�� �'�6%/>�5$ �/N6�6%1�>�6$�1� 

�5�11�O��2>P��1� 6Q/ON�O6Q��@�ค/6#25# 5��์�1��%4�/��6%11�O��2%O6�2%%ค์�6��6%� 6O�/ค>�
N�>�/5���%%#�?PN�็�N1�'5�1�์�6�25�ค# �N6��%42��6%�์�6%%5�%COQ��6%2%O6��O�O����� 6R�2CN�6�
11�O��'6$ ># ์R�O1$N6�2#�C%�์ P�$�CO/>�5$N2�1�O1ค>�/N6�6%� 6/'5��6%O'4�%4�/��6%11�O��
�1��5�11�O��#6�%5�Q�ON AP1N�็�O�/�6�Q��6%/6O%��5��6'Q�O'4�6%��>�5�>�6��N1R�R�O 

Nelson (2002) R�O0@�16 (1O6��@�Q� �5�%�5$ Nค?$%�%4N2%>�, 2560) />�5$N%AP1� Contemporary 

Irish Textile Artists: Exploring Experiences of Gender, Culture, and ArtisticMedum #?
/5��B�%42�ค์N AP10@�160>'�42>P��1Q�ค/6#ค>�O'4�6�/5���%%#�1��6/R1%>2  �N6��6��5�11�O��
�O6�2>P��1 �@P�N�?P$/�5��%42��6%�์Q��6%Q�O�?/>�O'4ค/6#N >P#�@Q��1�2>��>2�%?Q�25�ค#O'4/5���%%# 
N�O�%/�%/#�O1#C'P�$�6%25#"61�์ �6%� 6O��21��6# �6%25�N��1$N6�Q�'O�>� O'4/>Nค%64/์�'�6�
�1�O�N'4�N6��?#A1 �'�6%/>�5$ �/N6 �6%1�>�6$�1��5�11�O��2>P��1� 6Q/ON�O6Q��@�/��6��?P� 6R�2CN
�6�11�O��2>P��1R�O 1$N6�'@��@Q�N/#A1�0>'�4O/�'O1#�N/$Q��6%� 6/��ค/6#N�AP1N%AP1�N 0O'4
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ค/6#%CO2@��@�ค>��6�25�ค# ค�4�CO/>�5$ R�ON2�1�O1ค>�N/O��N6�?PQ�O�6%1�>�6$�@�Pค%�2%O6�#? 3 1$N6�คA1
N1�'5�1�์ �1�N�� O'4/�N/$�6�/%A1�5/O�� 

�>��? O'4 Rค%ค>�>2 R�O0@�16 (1O6��@�Q� 1%�B� #5P�#?2B�0>%>, 2562) />�5$N%AP1� �6%N%?$�%CO
N�คP�P'$?ค>�>�5'N�>�'@� : ค/6#ค>�2%O6�2%%ค์O'4�/5��%%#Q��6%�5��6%N%?$�%CO #?/5��B�%42�ค์N AP1
0@�16N�?P$/�5��6% 5��6ค/6#�'6��6��/5��%%# /%A1�ั��6�%4�>1�์Q��6%�5��6%N%?$�%COP�$�6%
1�%#ค%CO'4�CO�%>/6%Q/O#?ค/6#%COค/6#N�O6Q�O'4$B��/>�?�6%21�2#5$Q/#N�6�/>�$6062�%์O'4 5��6
�5�14�6%ค>�N�>��/5��%%#O�N�CON%?$� P�$Q�O/>�?/>�5$N�>���'1�P�$�'BN#�5/1$N6� คA1�5�N%?$�%4�5�
�%4�#0@�16�?�?P 5 O'4#5�$#0@�16�?�?P 1 O�N��'BN#�5/1$N6�11�N�็� 2 �'BN# R�OO�N �'BN#��'1�O'4
�'BN#ค/�คB# �'�6%/>�5$ �/N6�5�N%?$��'BN#��'1�#?ค/6#ค>�2%O6�2%%ค์Q��6%N%?$�%CO �6%��>�5�>
�>��%%#Q�%6$/>�6�N6� N #6��/N6�'BN#ค/�คB#1$N6�#?�5$2 6ค5��6�2�>�> Q�%4�5� .05 

�6��6%0@�16O�/ค>��&1�? �'1���0@�16�6�/>�5$�?PN�?P$/�O1�2%B�R�O/N6�6%21��O/$
%C�O���5�14��>�5�>�6��O6��6%�%4�>1�์Nค%AP1�O�N��6$�?PQ�OQ��6%O2���6�0>'�NR�$ N�็�/>�?�?P�N/$
2N�N2%>#�5�14�%4�/��6%Q/O�CON%?$�N�>�ค/6#%COค/6#N�O6Q�N�?P$/�5�1�ค์�%4�1�Nค%AP1�O�N��6$�6�0>'�N
#6��@Q� O'4�6%N%?$��6%21��?PQ�O�/5��%%#N�็�%C�O���6%21��?P�N/$� 6Q/O�CON%?$�N�O6Q��O6��5�14�6%
��>�5�> N/#642#2 6/%5��6%�5��6%N%?$��6%21��1��'BN#26%4�6%N%?$�%CO0>'�4 P�$O�/ค>��5��'N6/�4
N�O��6% 5��6�CON%?$� �@P��4�N/$Q/O�CON%?$��%42�ค/6#2 6N%O�R�ON�็�1$N6��? �1��6��?Q%C�O���6%21�
�/5��%%#� 6#6�2#�26�Q�OQ��6%�%4�>1�์2%O6�'/�'6$ 52�%6"%�์ �?PN�็��6%2%O6��/5��%%#�6%
21�Q/O#?�%42>��>"6 #6��@Q� O'424�O1��'�6%N%?$��1��CON%?$�Q�%4�5�2C��@Q�R�O1$N6��5�N�� 
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ว> ?� ำN!>!�ำ1ว>�?0 

 

 �@1/>�?0Q�ค1?Q��?Q N�็��@1/>�?0N1APอ� �@1 ?��@�32?/2��>N�@1ออ�O��O3>21O@�211ค์ 

 ?2�1@.1�์ N APอ�@1O2���@�0>3�NR�0 P�0Q�O�/?��11/�>�>�?3 4D System 2 @ห1?��?�N1?0��?Q�
/?�0/0@�1@�?�?P 5 N APอ� @O�/ค>�1C�O���@12อ��/?��11/�>�>�?3 2 @ห1?��@1�?��@1N1?0�1CO1@0/>�@�@1
�1>�>1�์Nค1APอ�O�N��@0N APอ�@1O2�� N1APอ��@1�ั� ?2�1@.1�์ 2 @ห1?��?�N1?0�/?�0/0@�1@�?�?P 5 
P1�N1?0�2/��Bห3@�/>�0@3?0 �3�B1? N�็�N�>��1>/@� �@P��CO/>�?0/?�?Q��อ�Q��@1� @N�>��@1/>�?0�?��?Q 

 3.1 O��O���@1/>�?0 

 3.2 �1>�@�1O3>�3BN/�?/อ0N@� 
 3.3 Nค1APอ�/Aอ�?PQ�OQ��@1/>�?0 

 3.4 �@121O@�Nค1APอ�/AอQ��@1/>�?0 

 3.5 �@1N�O�1/�1//�Oอ/C3 

 3.6 �@1/>Nค1@>ห์�Oอ/C32�>�>�?PQ�O�@1/>�?0 

 

3.1  O""O$!�ำ1ว>�?0 

 �3BN/�?/อ0N@��?PQ�OQ��@1/>�?0Q�ค1?Q��?Q  Q�O�?�N1?0��?Q�/?�0/0@�1@�?�?P 5 O���@1N1?0�
0>3��11/ P1�N1?0�2/��Bห3@�/>�0@3?0 �3�B1? .@คN1?0��?P 2 �?�@10@�1@ 2565 � @�/� 40 ค� �@1
/>�?0ค1?Q��?Q N�็��@1/>�?0N�>���3อ� P�0�CO/>�?0� @N�>��@1��3อ��@/O���@10@�1@O���?P/?�@ 1/?��3
�Nอ�O3>ห3?��@1��3อ�O��0@�1@�3BN/N�?0//?�2อ�ค1?Q� (The One-group Pretest-Posttest 

Design) �?��?Q 
 

�ำ1ำ��?P 3.1 �@1@�O��O���@1/>�?0�3BN/N�?0/ 

��2อ��Nอ�N1?0� ��3อ� ��2อ�ห3?�N1?0� 

O1 X O2 

 

 ค/@/ห/@0�อ�2?�3?�1�์ 

 O1 O�� ��2อ��Nอ��@1��3อ� 
 X O�� �@1Q�O�/?��11/�>�>�?3 4D System 

 O2 O�� ��2อ�ห3?��@1��3อ�  

 

3.2  #1>ชำ�1Oล>�ล@N/�?วอ0Nำ� 
 �1>�@�1 R�OO�N �?�N1?0��?Q�/?�0/0@�1@�?�?P 5 O���@1N1?0�0>3��11/ P1�N1?0�2/��Bห3@�

/>�0@3?0 �3�B1? 
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 �3BN/�?/อ0N@� �?PQ�OQ��@1/>�?0Q�ค1?Q��?QQ�O�3BN/�1>�@�1�?Q�ห/� คAอ �?�N1?0��?Q�/?�0/0@�1@�?�?P 
5 O���@1N1?0�0>3��11/ P1�N1?0�2/��Bห3@�/>�0@3?0 �3�B1? .@คN1?0��?P 2 �?�@10@�1@ 2565 � @�/� 40 
ค� 

 
3.3  Nค1?Pอ�/?อ�?PใชOใ!�ำ1ว>�?0 

 3.3.1 �/?��11/�>�>�?3 4D System 

  �CO/>�?0� @O��/>�?Q�O�/?��11/�>�>�?3 4D System N�็��@1�@��?�1>�@1Q�O�/?��11/
�@1�ั� ?2�1@.1�์ 5 �?Q��อ� อ0N@�N�็�1>�� R�OO�N �?Q�O1��?��@3Q� �?Q�N�?01>R�/>�>�1 �?Q��>/>�211
21O@� �?Q� >2/?03/�3@0 O3>N�>��@0 ?2�1@.1�์ 

 3.3.2 O���@1�?��@1N1?0�1CO 
  1@0/>�@�@1�1>�>1�์Nค1APอ�O�N��@0N APอ�@1O2�� N1APอ��@1�ั��@� ?2�1@.1�์ 
� @�/� 6 O�� � @�/� 12 �?P/P/� �?��?Q 
  O���@1�?��@1N1?0�1CO�?P 1 ค/@/1CON�?P0/�?��@1�ั� ?2�1@.1�์ 

  O���@1�?��@1N1?0�1CO�?P 2 �@1Q�O�/?��11/�>�>�?3 4D System 

  O���@1�?��@1N1?0�1CO�?P 3 �@1�@�2>�@�O3>�@1/@�3@0 

  O���@1�?��@1N1?0�1CO�?P 4 �@1�ั� ?2�1@.1�์ (�1อ�คอ) 
  O���@1�?��@1N1?0�1CO�?P 5 �@1� @N2�อO3>N�0O 1N ?2�1@.1�์ 

 3.3.3 O����2อ��32?/2��>N�@��@1N1?0� N1APอ��@1�ั��@� ?2�1@.1�์ 

  O����2อ�ค/@/1CON�?P0/�?��@1�ั� ?2�1@.1�์ /?2@1>N�?P0/�?�ค/@/ห/@0 ค/@/ 

2 @ค?��1>/?�>ค/@/N�็�/@ />/?��@�@1�อ� ?2�1@.1�์ อB��1�์ 3/�3@0 ?2�1@.1�์ 1 ��?� � @�/� 
30 �OอQ�O��2อ��Nอ�N1?0�O3>ห3?�N1?0� 

 3.3.4  O���1>N/>��?�1> 

  O���1>N/>��?�1>�@1�ั� ?2�1@.1�์ /?2@1>N�?P0/�?��@1��>�?�>�@1ออ�O��
3/�3@0�ั� ?2�1@.1�์ P�0Q�O�/?��11/�>�>�?3 4D System Q�O�1>N/>��?�1>��>�?�>1>ห/N@�N1?0�O3>
ห3?�N1?0�/?O���1>N/>��?�1> 4 O�� �?��?Q 
  3.3.4.1 O���1>N/>��@1ออ�O��21O@�3/�3@0 

  3.3.4.2 O���1>N/>��@1�@�2>�@�O3>�@1/@�3/�3@0 

  3.3.4.3 O���1>N/>��@1�ั�3/�3@0 

  3.3.4.4 O���1>N/>��@1� @N2�อO3>N�0O 1N ?2�1@.1�์ (�1อ�คอ) 
 3.3.5 O��2อ��@/ค/@/ @� อQ� 

  O��2อ��@/ค/@/ @� อQ��อ��?�N1?0��?Q�/?�0/0@�1@�?�?P 5 P1�N1?0�2/��Bห3@�
�3�B1? �?P/?�Nอ�@1N1?0��@12อ� 1@0/>�@�@1�1>�>1�์Nค1APอ�O�N��@0N APอ�@1O2�� N1APอ��@1ออ�O��
O3>�ั��@� ?2�1@.1�์�?PQ�O�/?��11/�>�>�?3 4D System 
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3.4  �ำ1.1Oำ�Nค1?Pอ�/?อ�ำ1ว>�?0 

 3.4.1 �?Q��อ��@121O@�O���@1�?��@1N1?0�1CO 
  �CO/>�?0� @N�>��@121O@�O���@1�?��@1N1?0�1CO �@/�?Q��อ��?��?Q 
  3.4.1.1 0@�1@ห3?�2C�1O�/ค>��21�?�?PN�?P0/�Oอ� 
  3.4.1.2 0@�1@/>Nค1@>ห์ห3?�2C�1O���3@��@10@�1@�?Q� AQ��@�  B��0?�1@� 2551 
�3BN/2@1>�@1N1?0�1CO0>3�> O���@1N1?0�0>3��11/ 1>�?��?Q�/?�0/0@�1@�อ��3@0 />�@�@1�1>�>1�์
Nค1APอ�O�N��@0N APอ�@1O2�� 
  3.4.1.3 �?�� @O���@1�?��@1N1?0�1CO1@0/>�@ />�@�@1�1>�>1�์Nค1APอ�O�N��@0N APอ
�@1O2��/?�0/0@�1@�?�?P 5 P1�N1?0�2/��Bห3@�/>�0@3?0 �3�B1? /?� @�/� 5 O�� �?��?Q 
    1) O���@1�?��@1N1?0�1CO�?P 1 N1APอ�ค/@/1CON�AQอ��O�N�?P0/�?��@1�ั��@� ?2�1@.1�์ 
R�OO�N ค/@/ห/@0 ค/@/2 @ค?��อ� ?�1@.1�์ �1>/?�> />/?��@�@1Nค1APอ�O�N��@0Q��@��@�0>3�N�?Q�O�N
อ�?����@��ั��B�?�O3>1C�O��Nค1APอ�O�N��@0P�� - 3>ค1R�0 

    2) O���@1�?��@1N1?0�1CO�?P  2 N1APอ��@1Q�ONค1APอ�/AอQ��/?��11/ 4D 

System Q��@1ออ�O��21O@�211ค์3/�3@0�@/O1��?��@3Q�O3>�>���@�@1 1//�?Q��@1Q�OอB��1�์Q�
�@121O@��@� ?2�1@.1�์ 

    3) O���@1�?��@1N1?0�1CO�?P 3 N1APอ��@1�@�2>�@�O3>�@1/@�3@0 ?2�1@.1�์
P�0Q�O�/?��11/ 4D System R�OO�N �@1/@�3/�3@0O3>�@1�ั� ?2�1@.1�์ 

    4) O���@1�?��@1N1?0�1CO�?P 4 N1APอ��@1�ั��@� ?2�1@.1�์N�AQอ��O� R�OO�N 
�@1�ั�3/�3@0Q�3?�1�>�N@� N �?Q��อ�/>�?�@1�@1�ั� ?2�1@.1�์ �@1�ั��>Q��Oอ �@1�ั��>Q�P�1N� O3>
�@1ห�B��>Q� 

    5) O���@1�?��@1N1?0�1CO�?P  5 N1APอ��@1�ั�O3>� @N2�อ�@� ?2�1@.1�์ 
(�1อ�คอ) �?P�N@��@��@1ออ�O��P�0Q�O�/?��11/�>�>�?3 4D System 

  3.4.1.4 � @O���@1�?��@1N1?0�1CO�?Q� 5 O��N2�ออ@�@10์�?P�1@�1@/>�0@�> ��์ N APอ
�1/�2อ�ค/@/�C��Oอ��อ�N�AQอห@O3O/� @/@O�OR��1?��1B�QหO2/�C1�์ 
  3.4.1.5 � @O���@1�?��@1N1?0�1COQหO�CON�?P0/�@�� @�/� 5 �N@� �1/�2อ�ค/@/
2อ�ค3Oอ��อ�N�AQอห@ (IOC) � @�3�@1/>Nค1@>ห์ค/@/2อ�ค3Oอ��อ�N�AQอห@ (IOC) 

  3.4.1.6 � @O���@1�?��@1N1?0�1CO�?P�N@��@1�1/�2อ��@��CON�?P0/�@�O3O/� @/@
�1?��1B�O�OR�QหO2/�C1�์O3O/� @/@Q�O�?��3BN/N�้@ห/@0 

 3.4.2 �@121O@�O���1>N/>��1>2>��>.@ �อ��/?��11/�>�>�?3 4D System /?�?Q��อ��@1
21O@� �?��?Q 
  3.4.2.1 0@�1@�B�/BN�ห/@0 �?/�?Q/?� �อ�ห3?�2C�1O���3@��@10@�1@�?Q� AQ��@�
 B��0?�1@� 2551 1>�?��?Q�/?�0/0@�1@�?�?P 5 

  3.4.2.2 0@�1@O3>/>Nค1@>ห์ �1>��ค/@/�Oอ��@12.@/>�@�2?�ค/Q��ั��B�?��อ�
�CON1?0�Q�/>�>�N@� N ออ�O��Pค1�21O@��อ��/?��11/�>�>�?3 4D System 2อ�ค3Oอ��?��B�/BN��@/
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�?/�?Q/?��อ�ห3?�2C�1O���3@��@10@�1@�?Q� AQ��@�  B��0?�1@� 2551 1>�?�/?�0/0@�1@�?�?P 5 �@/
�1>��ค/@/�Oอ��@1O3>2.@/>�@�2?�ค/Q��ั��B�?��อ��CON1?0� 

  3.4.2.3 �?�� @�/?��11/�>�>�?3 4D System �@/Pค1�21O@��?P� @ห��R/O 
  3.4.2.4 � @�/?��11/�>�>�?3 4D System N2�ออ@�@10์�?P�1@�1@/>�0@�> ��์N APอ
�1/�2อ�ค/@/�C��Oอ�N�>�N�AQอห@1C�O���3R�3�@1� @�@��อ��/?��11/ 

  3.4.2.5 />Nค1@>ห์�3�@1�1>N/>�O3>2?�Nค1@>ห์ค @O�>� @อ@�@10์�?P�1@�1@
/>�0@�> ��์N APอ� @�Oอ/C3�?PR�O/@O�OR�O3> ?��@�/?��11/�>�>�?3 4D System QหO/?�1>2>��>.@ /@�
�@Q� 

  3.4.2.6 �1/�2อ��1>2>��>.@ �อ��/?��11/�>�>�?3 4D System P�0�@1� @N2�อ�Nอ
�CON�?P0/�@�Q��@1�1/�2อ�ค/@/�C��Oอ� O3>�1>N/>�คB�.@ �/?��11/P�0Q�O/@�1@2N/��1>N/>�คN@
(Likertrating scale) P�0� @ห��คN@คB�.@  5 1>�?� P�0QหO�CON�?P0/�@�Q�OQ��@1�1>N/>��/?��11/
�>�>�?3 4D System � @�/� 3 ค� �1>�อ��O/0 �CON�?P0/�@��O@�ห3?�2C�1O3>�@12อ� 1 ค�,
�CON�?P0/�@��O@�2APอO3>�/?��11/�@10@�1@ 2 ค�, �CON�?P0/�@��O@��@12อ��@�0>3�N 1 ค�, �CON�?P0/�@�
�O@��@1/?�O3>�1>N/>��3 1 ค� P�0�CO/>�?0� @ห��คB�2/�?�>�อ��CON�?P0/�@� คAอN�็�ค1Cห1Aอค�@�@10์�?P
/?�1>2��@1�์Q��O@��@12อ��@�0>3�NR/N�Oอ0�/N@ 20 �?� @1�� @Oห�N��@�/>�@�@1Q�1>�?��CO�N/0
0@2�1@�@10์ห1Aอ/>�0�@�>� @�@��@1 >N01�@Q�R� 

  3.4.2.7 />Nค1@>ห์�3�@1�1>N/>�O3>2?�Nค1@>ห์ค @O�>� @�อ��CON�?P0/�@� N APอ� @
�Oอ/C3�?PR�O/@ ?��@�/?��11/�>�>�?3 4D System 

  3.4.2.8 � @�3�@1�1>N/>��@��CON�?P0/�@�O3>�3�@1 ?��@�/?��11/�>�>�?3 4D 

System N2�อ�Nออ@�@10์�?P�1@�1@/>�0@�> ��์ 
  3.4.2.9 � @�/?��11/�>�>�?3 4D System /@Q�OQ��@1�?��@1N1?0�1CO�?��3BN/�?/อ0N@� 
 3.4.3 O����2อ�O3>�1>N/>��?�1>�@1ออ�O��O3>�@121O@�211ค์�@� ?2�1@.1�์ 

/?�@1�?Q��อ�Q��@121O@� �?��?Q 
  3.4.3.1 0@�1@O�/ค>��21�?�?PN�?P0/�Oอ� N�?P0/�?�/>�?�@121O@�O����2อ�O3>
Nค1APอ�/Aอ/?��3O3>�1>N/>��3 

  3.4.3.2 0@�1@O3>/>Nค1@>ห์ห3?�2C�1O���3@��@10@�1@�?Q� AQ��@�  B��0?�1@� 
2551 �3BN/2@1>�@1N1?0�1CO0>3�> O���@1N1?0�0>3��11/ 1>�?��?Q�/?�0/0@�1@�อ��3@0 />�@�@1
�1>�>1�์Nค1APอ�O�N��@0N APอ�@1O2��คO�ค/O@N�AQอห@�?P2อ�O3>อ�ค์�1>�อ�Q��@� ?2�1@.1�์ 

  3.4.3.3 21O@�O����2อ�/?��32?/2��>N�@��@1N1?0� N1APอ�ค/@/1CON�?P0/�?� ?2�1@.1�์ 
�@P�/?N�็�O����2อ���>��1�?0N3Aอ��อ� 4 �?/N3Aอ� � @�/� 1 ��?� � @�/� 30 �Oอ 30 ค>O�� Q�O
��2อ��Nอ�O3>ห3?�N1?0� P�0Q�O  Application Google From 

  3.4.3.4 21O@�O���1>N/>��?�1>��>�?�> R�OO�N O���1>N/>��?�1>�@121O@�3/�3@0 
�@1�@�2>�@�O3>�@1/@�3/�3@0 �@1�ั�3/�3@0 AQ��@� O3>�@1�1>N/>��>Q��@� ?2�1@.1�์ 

  3.4.3.5 � @O����2อ�O3>O���1>N/>��?�1>��>�?�>N2�ออ@�@10์�?P�1@�1@
/>�0@�> ��์N APอ�1/�2อ�ค/@/�C��Oอ��อ��Oอ/C3O3>� @/@O�OR��1?��1B�QหO2/�C1�์ 
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  3.4.3.6 � @O����2อ�/?��32?/2��>N�@��@1N1?0�O3>O���1>N/>��?�1>��>�?�> 
N2�อQหO�CON�?P0/�@� � @�/� 5 �N@� �1/�2อ�ค/@/2อ�ค3Oอ��อ�N�AQอห@ (IOC) O3O/� @/@/>Nค1@>ห์O3>
O�OR� 

  3.4.3.7 N3Aอ�O����2อ��?P�N@��@1�1/�2อ�ค/@/2อ�ค3Oอ��อ�N�AQอห@ ( IOC) �?P
O�OR��1?��1B�O�OR� � @�/� 20 �Oอ O3O/�?� >/ ์ 

  3.4.3.8 � @O����2อ�/?��32?/2��>N�@��@1N1?0�1CO  O���1>N/>��?�1>O3>
O��2อ��@/�?P�N@��@1�1>N/>�คB�.@ �@��CON�?P0/�@�O3O/� @R�Q�O�?��3BN/�?�N1?0��?/อ0N@�N APอN�O�
1/�1//�Oอ/C3O3>ค @�/�ห@คN@2�>�>�NอR� 

  3.4.3.9 � @O����2อ�ค/@/1CON1APอ�ค/@/1CON�?P0/�?� ?2�1@.1�์ �@P�N�็�O����2อ�
��>��1�?0�?PN�1?0/R/OR�Q�O (Try-out) �?��3BN/�1>�@�1�?PR/NQ�N�3BN/�?/อ0N@��?PNค0N1?0�1@0/>�@�@1
�1>�>1�์N APอ�@1O2�� � @�/� 30 ค� 

 3.4.4 O���1>N/>�ค/@/ @� อQ��อ��?�N1?0� 

  3.4.4.1 0@�1@O�/ค>��21�?�?PN�?P0/�Oอ��?�ค/@/ @� อQ� 

  3.4.4.2 0@�1@ห3?�N���์�?PN�?P0/�Oอ�Q��@1�?�� @O��2อ��@/ค/@/ @� อQ� 

  3.4.4.3 21O@�O��2อ��@/ค/@/ @� อQ��อ��?�N1?0� 

  3.4.4.4 � @O��2อ��@/ค/@/ @� อQ�N2�ออ@�@10์�?P�1@�1@/>�0@�> ��์ N APอ
�1/�2อ�ค/@/�C��Oอ��อ��Oอ/C3O3>� @/@O�OR��1?��1B�QหO2/�C1�์ 

  3.4.4.5 � @O��2อ��@/ค/@/ @� อQ��อ��?�N1?0�N2�อQหO�CON�?P0/�@� � @�/� 5 
�N@��1/�2อ�ค/@/2อ�ค3Oอ��อ�N�AQอห@ (IOC) O3O/� @/@/>Nค1@>ห์O3>O�OR� 

  3.4.4.6 � @O��2อ��@/ค/@/ @� อQ��อ��?�N1?0��?P�N@��@1�1>N/>�คB�.@ �@�
�CON�?P0/�@�O3O/ � @R�Q�O�?��3BN/�?�N1?0��?/อ0N@�N APอN�O�1/�1//�Oอ/C3O3>ค @�/�ห@คN@2�>�>�NอR� 

 

3.5 �ำ1N�O"1ว"1ว/�Oอ/Aล 

 3.5.1 � @ห���3BN/�?/อ0N@�Q��@1/>�?0�?Q Q�O�?�N1?0��?Q�/?�0/0@�1@�?�?P 5 O���@1N1?0�
0>3��11/ P1�N1?0�2/��Bห3@�/>�0@3?0 �3�B1? .@คN1?0��?P 2 �?�@10@�1@ 2565 � @�/� 40 ค� 

 3.5.2 � @�@1��2อ��Nอ�N1?0� (Pre-test) �?��?�N1?0��?Q�/?�0/0@�1@�?�?P 5 O���@1N1?0�
0>3��11/ P�0O����2อ��1�?0�?P�CO/>�?021O@��@Q� � @�/� 20 �Oอ�?P�N@��@1�1/�2อ�คB�.@ �@�
�CON�?P0/�@� Q�O���@1�?��@1N1?0�1CO�?P 1 N1APอ�ค/@/1CON�?P0/�?��@1�ั� ?2�1@.1�์ O3O/� @�Oอ/C3R�
/>Nค1@>ห์�@�2�>�> 
 3.5.3 � @�@1��3อ�2อ��@/O���@1�?��@1N1?0�1CO�?P� @ห��R/O � @�/� 5 O�� N 3>2 ค@�
1//�?Q�2>Q�� @�/� 10 ค@� P�0Q�O�/?��11/�>�>�?3 4D System 

 3.5.4 ��2อ�ห3?�N1?0� (Post- test) �?��?�N1?0��?Q�/?�0/0@�1@�?�?P 5 O���@1N1?0�
0>3��11/P�0O����2อ��1�?0�?P�CO/>�?021O@��@Q� � @�/� 20 �Oอ�?P�N@��@1�1/�2อ�คB�.@ �@�
�CON�?P0/�@�Q�O���@1�?��@1N1?0�1CO�?P 1 N1APอ�ค/@/1CON�?P0/�?��@1�ั� ?2�1@.1�์ O3O/� @�Oอ/C3R�
/>Nค1@>ห์�@�2�>�> 
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 3.5.5 � @�@1/?��?�1>��>�?�>O3>�?��@��32?/2��>N�@��@1N1?0� P�0Q�OO���1>N/>��?�1>
2อ�ค3Oอ��@/O���@1�?��@1N1?0�1CO�?P 2-5 �?��?Q 
  O���@1�?��@1N1?0�1CO�?P 2 N1APอ��@1Q�O�/?��11/ 4D System P�0Q�OO���1>N/>��@1
/@�3/�3@0 O3O/� @�Oอ/C3R�/>Nค1@>ห์�@�2�>�> 
  O���@1�?��@1N1?0�1CO�?P 3 N1APอ��@1�@�2>�@�O3>�@1/@�3@0 P�0Q�OO���1>N/>��@1
�@�2>�@�O3>�@1/@�3/�3@0 O3O/� @�Oอ/C3R�/>Nค1@>ห์�@�2�>�> 
  O���@1�?��@1N1?0�1CO�?P 4 N1APอ��@1�ั�3/�3@0 ?2�1@.1�์ (�1อ�คอ) P�0Q�OO��
�1>N/>��>Q��@� ?2�1@.1�์ (�1อ�คอ) O3O/� @�Oอ/C3R�/>Nค1@>ห์�@�2�>�> 
  O���@1�?��@1N1?0�1CO�?P 5 N1APอ��@1� @N2�อO3>N�0O 1N�@� ?2�1@.1�์ (�1อ�คอ) 
P�0Q�OO���1>N/>��@1� @N2�อ1@0�@� O3O/� @�Oอ/C3R�/>Nค1@>ห์�@�2�>�> 
 

3.6 �ำ1ว>Nค1ำ>ห์�Oอ/Aล 

 �CO/>�?0R�O/>Nค1@>ห์�Oอ/C3P�0Q�O2�>�>�?��?Q 
 3.6.1 2�>�>�?PQ�OQ��@121O@�Nค1APอ�/Aอ/>�?0 

  3.6.1.1 2�>�>�?PQ�OQ��@1�1/�2อ�คB�.@ �อ�Nค1APอ�/Aอ/>�?0 R�OO�N 2�>�>�?P/>Nค1@>ห์
ห@คN@ค/@/N�?P0��1�N�>�N�AQอห@ (IOC) �อ�O���@1�?��@1N1?0�1CO คN@อ @�@�� @O�� คN@ค/@/0@��N@0 
O3>คN@ค/@/N�APอ/?P� O����2อ�O3>O���1>N/>��?�1>��>�?�>N APอ/?��32?/2��>N�@��@1N1?0�1CO1@0/>�@
�@1�1>�>1�์Nค1APอ�O�N��@0N APอ�@1O2��N1APอ��@1�ั� ?2�1@.1�์ 2 @ห1?��?�N1?0�/?�0/0@�1@�?�?P 5 
P1�N1?0�2/��Bห3@�/>�0@3?0 �3�B1? P�0Q�O�/?��11/ 4D System 

 3.6.2 2�>�>�?PQ�OQ��@121O@��1/�2อ�2//B�>�@� 

  3.6.2.1 2�>�>�?PQ�OQ��@1�1/�2อ��1>2>��>.@ �อ��/?��11/ 4D System R�OO�N 
E1 E2 

  3.6.2.2 2�>�>�?PQ�O��2อ�N APอN�1?0�N�?0��32?/2��>N�@��@1N1?0��O@�ค/@/1CO 
1@0/>�@�@1�1>�>1�์Nค1APอ�O�N��@0N APอ�@1O2�� N1APอ��@1�ั� ?2�1@.1�์ 2 @ห1?��?�N1?0�/?�0/0@�1@
�?�?P 5 P1�N1?0�2/��Bห3@�/>�0@3?0 �3�B1? 1>ห/N@��Nอ�O3>ห3?�N1?0� P�0�@1Q�O2�>�>�?PQ�OคAอ�@1
��2อ�คN@�?PO��R/Nอ>21> (t-test O�� Dependent Samples) �O/0P�1O�1/�@�คอ/ >/N�อ1์ �@1
/>Nค1@>ห์ค>O��N�?0��?�N���์ 2�>�>�?PQ�OคAอ ห@คN@1Oอ03> 

  3.6.2.3 2�>�>�?PQ�OQ��@1/>Nค1@>ห์�O@��?�1>��>�?�> Q�O2�>�> AQ��@� R�OO�N ห@คN@N�3?P0 

2N/�N�?P0�N��/@�1�@� คN@1Oอ03> O3>� @/@N�?0��?�N���์ 

  3.6.2.4 2�>�>�?PQ�OQ��@1/>Nค1@>ห์ค/@/ @� อQ��อ��?�N1?0��?Q�/?�0/0@�1@�?�?P 5 /?
�Nอ�@1�?��@1N1?0��@12อ�P�0�@1Q�O�/?��11/ 4D System Q�O 2�>�> คN@N�3?P0 2N/�N�?P0�/@�1�@� 
O3O/� @/@N�?0��?�N���์ 

 



 ทท?่ 4 

"ล�@1ว>Nค1@>ห์�้อ/?ล 

 
 �'�@%/>Nค%@>ห์�Oอ#C'�@�/>�?$ N%APอ��@% ?��@�'2?#&��>N�@%ออ�O��O'>2%O@�2%%ค์ 
 ?2�%@"%�์N APอ�@%O2���@�0>'�NR�$�?PQ�O�/?��%%#�>�>�?' 4D System �อ��?�N%?$��?Q�#?�$#0@�1@�?
�?P 5 P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? �CO/>�?$R�O� @N2�อ�'�@%/>Nค%@>ห์�Oอ#C'�@#' @�?� �?��?Q 
 4.1 2?�'?�1�์�?PQ�OQ��@%/>Nค%@>ห์�Oอ#C' 

 4.2 �@%� @N2�อ�'�@%/>Nค%@>ห์�Oอ#C' 

 4.3 �'�@%/>Nค%@>ห์ 
 

4.1  0?ญล?�/�์ท?่ใ�้ใ��@1ว>Nค1@>ห์�้อ/?ล 

 N APอQหO�@%� @N2�อ�Oอ#C'N�็��?PN�O@Q��%��?�Q��@%O�'ค/@#ห#@$ �CO/>�?$�@�R�O� @ห��
ค/@#ห#@$�อ�2?�'?�1�์Q��@%/>Nค%@>ห์ �?��?Q 
 n O�� � @�/��%>�@�@%�'BN#�?/อ$N@� 
  � O�� คN@N�'?P$ (Mean) 
 SD O�� 2N/�N�?P$�N��#@�%�@� (Standard Deviation) 
 t O�� 2�>�>��2อ�ค/@#O���N@�O'>คA�คN@2?#�%>2>��>N (T-Test) 
 Sig  O�� %>�?��?$2 @ค?��@�2�>�>�@��@%��2อ� 

 D O�� ค>O���'�N@�%>ห/N@��Nอ�N%?$�O'>ห'?�N%?$� 

  � O�� คN@N�'?P$�'�N@��อ�ค>O�� 

    �   O�� 2N/�N�?P$�N��#@�%�@��'�N@��อ�ค>O���Nอ�N%?$�O'>ห'?�N%?$� 

 * O�� #?%>�?��?$2 @ค?��@�2�>�>�?P%>�?� .05 

 

4.2  �@1� @N0�อ"ล�@1ว>Nค1@>ห์�้อ/?ล 

 �@%/>�?$ค%?Q��?Q�CO/>�?$N2�อ�'�@%/>Nค%@>ห์�@#/?��B�%>2�ค์�อ��@%/>�?$�?��?Q 
 4.2.1 N APอ2%O@�O'>ห@�%>2>��>"@ �อ��/?��%%#�>�>�?' 4D System %@$/>�@�@%�%>�>1�์
Nค%APอ�O�N��@$N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ �อ��?�N%?$��?Q�#?�$#0@�1@�?�?P
5 P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? 
 4.2.2 N APอN�%?$�N�?$��'2?#&��>N�@��@%N%?$��O@�ค/@#%CO %@$/>�@�@%�%>�>1�์Nค%APอ�O�N�
�@$N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ �อ��?�N%?$��?Q�#?�$#0@�1@�?�?P 5 
P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? �?PQ�O�/?��%%#�>�>�?' 4D System %>ห/N@��Nอ�O'>ห'?�N%?$� 

 4.2.3 N APอ0@�1@�'2?#&��>N�O@��?�1>��>�?�> %@$/>�@�@%�%>�>1�์Nค%APอ�O�N��@$N APอ�@%
O2��N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ �อ��?�N%?$��?Q�#?�$#0@�1@�?�?P 5 P%�N%?$�2/��Bห'@�
/>�$@'?$ �'�B%? �?PQ�O�/?��%%#�>�>�?' 4D System �@#N���์คB�"@  %Oอ$'> 70 



65 

 4.2.4 N APอ0@�1@ค/@# @� อQ��อ��?�N%?$�#?�$#0@�1@�?�?P 5 P%�N%?$�2/��Bห'@�/>�$@'?$
�'�B%? �?P#?�Nอ�@%Q�O�/?��%%#�>�>�?' 4D System �%>�อ��@%N%?$�%@$/>�@�@%�%>�>1�์Nค%APอ�O�N��@$
N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ 

 

4.3  "ล�@1ว>Nค1@>ห์�้อ/?ล 

 �@%2%O@�O'>ห@�%>2>��>"@ �อ��/?��%%#�>�>�?' 4D System �อ��?�N%?$��?Q�#?�$#0@�1@
�?�?P 5 P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? �CO/>�?$� @N�>��@%2%O@��/?��%%#�>�>�?' 4D System �?��?Q 
 4.3.1 N APอ2%O@�O'>ห@�%>2>��>"@ �อ��/?��%%#�>�>�?' 4D System %@$/>�@�@%�%>�>1�์
Nค%APอ�O�N��@$N APอ�@%O2�� N%APอ� �@%ออ�O��O'>�ั��@� ?2�%@"%�์ �อ��?�N%?$��?Q�#?�$#0@�1@�?  
�?P 5 P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? 
 �/?��%%#�>�>�?' 4D System 

 �CO/>�?$R�O� @ห��ค/@#ห#@$�อ��/?��%%#�>�>�?' 4D System �?��?Q 
 �/?��%%#�>�>�?' 4D System N�็��/?��%%#�?PQ�OQ��@%�?��@%N%?$��@%2อ� �@%ออ�O��
'/�'@$Q��@%�ั� ?2�%@"%�์�@�0>'�NR�$P�$Q�O2APอ�>�>�?' N APอQ�OQ��@%�?��@%N%?$�%CO %@$/>�@�@%
�%>�>1�์Nค%APอ�O�N��@$N APอ�@%O2�� 2 @ห%?� ?��@�?�1>�O@��@%ออ�O��'/�'@$�?P2%O@��@Q��@�
�%>�/��@%�?�1>�O@�ค/@#ค>�2%O@�2%%ค์P�$�@%�2#2@��O@��@%?�O'>2#?$Qห#N��/�N�O@�O/$�?�
�%>�อ��?� AQ��@��@��O@��@%�?�อ�ค์�%>�อ�0>'�N P�$Q�Oอ�ค์ค/@#%CO�?PN�็�O��O��2A��อ�#@�?�
อ$N@�$@/�@��อ��@%2%O@� ?2�%@"%�์�@�0>'�NR�$R�O� @ห��ค/@#ห#@$�อ��APอ�@#�%>�/�2%O@�
�?��?Q  

 

 

 

 

 

 

 

 

 

 

 

 

 

.@พท?่ 4.1  �%อ�O�/ค>�Q��@%ค>�คO��/?��%%#�>�>�?' 4D System 

ท?่/@ :   �1์N�   �Oอ#�ั��@�B' (2565) 
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 <D1= ห#@$�@� Design คAอ�@%ออ�O�� /@�O��ออ�O�� /@�'/�'@$ O��O�'� 

 <D2= ห#@$�@� Draw คAอ �?Q��อ��@%/@�'/�'@$�@�2>P��?Pออ�O��R/O 
 <D3= ห#@$�@� Doing คAอ �?Q��อ��อ��@%�?P�CON%?$��>'�#Aอ�%>� @อ$N@�N�็� 

 <D4=ห#@$�@� Distribute คAอ �@%�ั�O'>N�$O %N�'�@� ?2�%@"%�์ (�%อ�คอ) 
 <System” ห#@$�@� �?Q��อ��@%�%/�2อ�คB�"@ อ$N@�N�็�%>���@#�?Q��อ� �?��?Q  

1) Plan (�?Q��อ��@%/@�O��) �?Q��อ��@%/@�O��ออ�O�� /@�O��ออ�O�� /@�'/�'@$ 2) Do 

(�?Q��อ��@%��>�?�>) N�็���>�?�>คAอ�@%'�#Aอออ�O��'/�'@$�@#�?PR�O/@�O��R/O 3) Check (�?Q��อ�
�@%�%/�2อ�) �?Q��อ��@%�%/�2อ� คAอ �@%�%>N#>��'�@�O'>�?Q��อ��อ��@%��>�?�>�@�  
4) Action (�?Q��อ��@%� @N�>��@�QหONห#@>2#) N�็��?Q��อ��@%� @N�>��@��@%ออ�O��O'>2%O@�2%%ค์ 
 ?2�%@"%�์QหO2#�C%�์N�็�R��@#N�้@ห#@$�?P� @ห�� 

 �@%2%O@��/?��%%#�>�>�?' 4D System 

 �CO/>�?$R�Oออ�O��2%O@��/?��%%#�>�>�?' 4D System �@#�?Q��อ��?��?Q 
 �?Q��อ��?P 1 0@�1@P�%O�%#�>�>�?'#?'�>#?N�?$ �?P N�?P$/�?��@%ออ�O��O'>2%O@�2%%ค์

'/�'@$ ?2�%@"%�์ P�� '>ค% 

 �?Q��อ��?P 2 0@�1@�@%Q�OP�%O�%#�>�>�?'#?'�>#?N�?$N�?P$/�?��@%ออ�O��O'>2%O@�2%%ค์
'/�'@$ ?2�%@"%�์ P�� '>ค% 

 �?Q��อ��?P 3 0@�1@�@%Q�OP�%O�%#�>�>�?'#?'�>#?N�?$ออ�O��/@�'/�'@$ ?2�%@"%�์ P�� 

'>ค% 
 �?Q��อ��?P 4 �?�� @คCN#Aอ�%>�อ��@%Q�O�/?��%%#�>�>�?' 4D System N APอออ�O��/@�

'/�'@$ ?2�%@"%�์ P�� '>ค% 
 �?Q��อ��?P 5 �/?��%%#�>�>�?' 4D System N APอออ�O��/@�'/�'@$ ?2�%@"%�์ P�� 

'>ค%N2�ออ@�@%$์�?P�%@�1@/>�$@�> ��์ N APอ�%/�2อ�ค/@#�C��Oอ��อ�N�AQอห@ 

 �?Q��อ��?P 6 �CO/>�?$R�O� @�/?��%%#�>�>�?' 4D System � @N2�อ�CON�?P$/�@��?Q� 3 �N@�
�%>�อ��O/$�CON�?P$/�@��?Q� 3 �N@� �%>�อ��O/$�CON�?P$/�@��O@��/?��%%#�@%�?��@%N%?$�%CO�CON�?P$/�@�
�O@��@%2อ��@�0>'�N O'>�CON�?P$/�@��O@��@% ?��@ห'?�2C�%O'>�@%2อ� N APอ�%>N#>��%>2>��>"@ 
�อ��/?��%%#�>�>�?' 4D System 

 �%>�/��@%�?��@%N%?$�%COP�$Q�O�/?��%%#�>�>�?' 4D System 

 �/?��%%#�>�>�?' 4D System N�็��/?��%%#Q�%C�O��P�%O�%#�>�>�?'#?'�>#?N�?$�?P2@#@%�
O2���'�N@�อB��%�์อ?�%>$>2#?$Qห#N คอ# >/N�อ%์ O�O�O'O� 2#@%์�P!� อ?��?Q�$?�2@#@%�N�O@�@�
�/?��%%#R�O�?Q�%C�O��ออ�R'�์O'>ออ!R'�์ �@P��CO/>�?$R�O� @ห���@%Q�O�/?��%%#' 4D System

�%>�อ��>��%%#�@%�?��@%N%?$��@%2อ��@%ออ�O��O'>2%O@�2%%ค์ ?2�%@"%�์ (�%อ�คอ)
�@#' @�?��?Q��อ��?��?Q 

 �?Q��?P 1 O%��?��@'Q��CO/>�?$�%>�BO�2%O@�O%��?��@'Q�QหO�CON%?$�0@�1@�%>/?�>�อ��?/'>ค%Q�
N%APอ�%@#N�?$%�>N �?P�%>�?�Q�ออ�O��2%O@�2%%ค์'/�'@$N APอ2APอค/@#ห#@$อ?�'?�1�์�อ��?/'>ค% 
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 �?Q��?P 2 N�?$%>R�/>�>�% QหO�CON%?$�ค?�N'Aอ�'/�'@$2APอN%APอ�%@/�อ��?/'>ค%�?Q� N P�$/@�O'>
N�APอ#�?/'/�'@$Q��%อ�%C�O���อ��%อ�คอ 

 �?Q��?P 3 �>#>�2%%ค์2%O@� QหO�CON%?$�O�N'>�'BN#� @'/�'@$�?PN'Aอ�O'O//@���2>�@� 
 �?Q��?P 4  >2#?$'/�'@$ QหO�CON%?$�O�N'>�'BN#%N/#�?��ั� ?2�%@"%�์ (�%อ�คอ) P�$Q�O/?2�BO'>

/>�?�@%�ั�O��P�%@� 

 �?Q��?P 5 N�>��@$ ?2�%@"%�์ QหO�CON%?$�O�N'>�'BN#� @N2�อ%@$�@��%>�/��@%2%O@��@�O'>
N2�อ�>Q��@� P�$�?��>�%%0�@%N�$O'>%>��P�N�?$'#?N�?$ 

 �@%Q�O�/?��%%#�>�>�?' 4D System 

 �@%Q�O�/?��%%#�>�>�?' 4D System N APอออ�O��2%O@�2%%ค์ ?2�%@"%�์ (�%อ�คอ) �CO/>�?$
R�O�?�� @O���@%�?��@%N%?$�%CO N%APอ��@%ออ�O��O'>2%O@�2%%ค์ ?2�%@"%�์ (�%อ�คอ) � @�/� 5 O��
R�OO�N 

 O���@%�?��@%N%?$�%CO�?P 1 �%%$@$ค/@#%CON�AQอ��O�N�?P$/�?��@��ั� ?2�%@"%�์ 

 O���@%�?��@%N%?$�%CO�?P 2 �%%$@$O'>2@�>��@%Q�ONค%APอ�#AอQ��/?��%%#�>�>�?' 4D System 

Q��@%ออ�O��2%O@�2%%ค์'/�'@$ 

 O���@%�?��@%N%?$�%CO�?P 3 �%%$@$O'>2@�>��@%�@�2>�@�O'>�@%/@�'@$ ?2�%@"%�์P�$Q�O
�/?��%%#�>�>�?' 4D System 

 O���@%�?��@%N%?$�%CO�?P 4 �%%$@$O'>2@�>��@%�ั��@� ?2�%@"%�์N�AQอ��O� 

 O���@%�?��@%N%?$�%CO�?P 5 �%%$@$O�/�@��@%อ�B%?�1์ ?2�%@"%�์ 

 �@��%>�/��@%N%?$�%CO �CO/>�?$R�O� @�%>�/��@%�?��'N@/#@ออ�O���>��%%#�@%N%?$�%COQ�
�?Q��อ��?P 1 O%��?��@'Q�O'>�?Q��อ��?P 2 N�?$%>R�/>�>�% คAอ�?Q��อ��@%/@� (Draw) �@P�Q�O�%@!>� 
�?P� @N2�อ�N@�%C�"@ �@%/@� P�$Q�O%>��คอ# >/N�อ%์2%O@�P�%O�%#ออ�O��2%O@�"@ N/�N�อ%์
(vector) P�$"@ N/�N�อ%์�?P�%@�����อคอ# >/N�อ%์ N�็�"@ �%@!>��?PN�>��@��@%� @ห�� >�?�O'>
�@%ค @�/�คN@��%>�@�2อ�#>�>%/#�?Q�#B##อ�O'>%>$>�@#�&1�?N/�N�อ%์�@�ค�>�0@2�%์�NอQหON�>�
N�็�N2O�ห%Aอ%C�"@ 2@#@%�� @"@ #@R/O�O@����?��'?�ห'?�R�O ห%Aอ�$?�R�%อ� N R�O P�$R#N2N��'
�%>��Q� N �Nอ%C�"@ อAP����อ�อ� �@��?Q$?�2@#@%��%?�คB�'?�1�>�อ�"@ R�O N�N�ค/@#ห�@�อ�2?
2?�อ�N2O� ห%Aอ%C��%��N@� N �อ�N2O�R�O P�%O�%#�อ!�์O/%์�?P2@#@%�Q�OR�O R�OO�N Inkscape , Corel 

Draw , Adobe Illustrator ห%Aออ@��>Q�OOอ� '>Nค�?��อ!�์O/%์อAP� N N�N� PowerPoint O'> Word 

�O#?Nค%APอ�#Aอ�@%/@��?PQ�O2%O@�"@ �%@!>�N/�N�อ%์R�ON�N��?� �CO/>�?$R�O�/?��%%#�>�>�?' 4D System 

#@Q�O�%>�อ��@%2อ��@%2%O@� ?2�%@"%�์ (�%อ�คอ) Q�O���@%�?��@%N%?$�%CO� @�/�  2 O�� 
คAอO���@%�?��@%N%?$�%CO�?P 2. N%APอ��/?��%%#�>�>�?' 4D System O���@%�?��@%N%?$�%CO�?P 3 N%APอ��@%�@�
2>�@�O'>�@%/@�'@$ ?2�%@"%�์ อ$N@�R%�O�@#�CO/>�?$#?�@%/?�O'>�%>N#>��'ห'?��@��@%�?��@%
N%?$�%CO�B�O���@%�?��@%N%?$�%CO P�$Q�O�%>�/��@%�%/�2อ��O/$/��%คB�"@ N�##>P� (PCDA) 
�B��?Q��อ� 

 �CO/>�?$R�O� @�/?��%%#�>�>�?' 4D System � @N2�อP�$2@�>�QหO�CON�?P$/�@�� @�/� 3 ค�
�%>�อ��O/$�CO N�?P$/�@��O@��@%2อ��@�0>'�N �CO N�?P$/�@��O@�2APอO'>�/?��%%#�@%0@�1@  
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O'>�CON�?P$/�@��O@�ห'?�2C�%O'>�@%2อ� P�$Q�OO���%>N#>��%>2>��>"@ �>�>�?' 4D System � @�/� 
3 �O@� �@%@��?P 4.1 �?��?Q 

 
!@1@�ท?่ 4.1 O2���'�@%ห@�%>2>��>"@ �อ��/?��%%#�>�>�?' 4D System �%>�อ��@%N%?$�%@$/>�@ 
 �@%�%>�>1�์Nค%APอ�O�N��@$N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ 

"ล�@1!1>N/>�  � SD O!ล"ล 
1. %C�O���@%� @N2�อ 4.75 .25 #@��?P2B� 
2. />�?�@%Q�O�/?��%%# 4.72 .54 #@��?P2B� 
3. �@%O2���' 4.25 .25 #@� 

N�ล?่01ว/ 4.57 .16 /@�ท?่0>  
 

 �@��@%@��?P 4.1 �'�@%ห@�%>2>��>"@ �อ��/?��%%#�>�>�?' 4D System %@$/>�@�@%
�%>�>1�์Nค%APอ�O�N��@$N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์  (�%อ�คอ) 
�อ��?�N%?$��?Q�#?�$#0@�1@�?�?P 5 P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? P�$"@ %/#อ$CNQ�%>�?�#@��?P2B�
( � = 4.57, SD = .16) N#APอ >�@%�@N�็�%@$�Oอ  �/N@ �Oอ�?P#?คN@N�'?P$%>�?�#@��?P2B�คAอ %C�O���@%
� @N2�อ ( � = 4.75, SD = .25) O'>�@%Q�O�/?��%%# ( � = 4.72, SD = .54) 2N/��Oอ�?P#?คN@N�'?P$%>�?�
#@� คAอ �@%O2���'�@%Q�O�/?��%%# ( � = 4.25, SD = .25) 

 4.3.2 N APอN�%?$�N�?$��'2?#&��>N�@��@%N%?$��O@�ค/@#%CO %@$/>�@�@%�%>�>1�์Nค%APอ�O�N�
�@$N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ �อ��?�N%?$��?Q�#?�$#0@�1@�?�?P 5 
P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? �?PQ�O�/?��%%#�>�>�?' 4D System %>ห/N@��Nอ�O'>ห'?�N%?$� 

 

!@1@�ท?่ 4.2  O2���'�@%N�%?$�N�?$��'2?#&��>N�@��@%N%?$��O@�ค/@#%CO %@$/>�@�@%�%>�>1�์Nค%APอ� 
 O�N��@$N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ �อ��?�N%?$��?Q� 
 #?�$#0@�1@�?�?P 5 P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? �?PQ�O�/?��%%#�>�>�?' 4D System  
 %>ห/N@��Nอ�O'>ห'?�N%?$� 

�@1ท 0อ  n  � SD  �    �  t Sig. 

�Nอ�N%?$� 38 5.73 2.40 
10.65 2.72 24.119* .000 ห'?�N%?$� 38 16.39 2.68 

ห#@$Nห�B * %>�?��?$2 @ค?��@�2�>�>�?P%>�?� .05 

 

 �@��@%@��?P 4.2 �'�@%N�%?$�N�?$��'2?#&��>N�@��@%N%?$��O@�ค/@#%CO %@$/>�@�@%
�%>�>1�์Nค%APอ�O�N��@$N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ �อ��?�N%?$��?Q�
#?�$#0@�1@�?�?P5 P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? �?PQ�O�/?��%%#�>�>�?' 4D System %>ห/N@��Nอ�
O'>ห'?�N%?$� �/N@ คN@N�'?P$�'�N@��อ�ค>O��%>ห/N@��Nอ�N%?$�O'>ห'?�N%?$�N�N@�?� 10.65 O'>N#APอ
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��2อ��O/$2�>�> t-test  �/N@ คN@ t = 24.119 #?�?$2 @ค?��@�2�>�>�?P%>�?� .05 �@P�N�็�R��@#
2##�>�@��?P�?Q�R/O 

 4.3.3 �'�@%N�%?$�N�?$��'2?#&��>N�@��@%N%?$��O@��?�1>��>�?�> %@$/>�@�@%�%>�>1�์
Nค%APอ�O�N��@$N APอ�@%O2�� N%APอ� �@%ออ�O��O'>�ั��@� ?2�%@"%�์ �อ��?�N%?$��?Q�#?�$#0@�1@�?�?P 
5 P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? �?PQ�O�/?��%%#�>�>�?' 4D System �@#�@%@��?P 4.3 �?��?Q 
 

!@1@�ท?่ 4.3 O2���'�@%N�%?$�N�?$��'2?#&��>N�O@��?�1>��>�?�> %@$/>�@�@%�%>�>1�์Nค%APอ� 
 O�N��@$N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ (�%อ�คอ) �อ��?�N%?$�
 �?Q�#?�$#0@�1@�?�?P 5 P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? �?PQ�O�/?��%%#�>�>�?' 4D 

 System 

ค>O��!ฏ> ?!> n  � SD 1> ? !1>N/>� 

�@%ออ�O��'/�'@$ 38 19.36 .78 �?#@� 

�@%�@�2>�@� 38 18.50 1.33 �?#@� 

�@%�ั� ?2�%@"%�์ 38 18.79 .81 �?#@� 

�@%� @N2�อ%@$�@� 38 17.73 1.03 �?#@� 

N�ล?่01ว/ 38 74.39 3.46  ?/@� 

ห#@$Nห�B * %>�?��?$2 @ค?��@�2�>�>�?P%>�?� .05 
  

 �@��@%@��?P 4.3 �'�@%N�%?$�N�?$��'2?#&��>N�O@��?�1>��>�?�> %@$/>�@�@%�%>�>1�์
Nค%APอ�O�N��@$N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ �อ��?�N%?$��?Q�#?�$#0@�1@�?�?P 
5 P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? �?PQ�O�/?��%%#�>�>�?' 4D System �'�@%��'อ� �/N@�?�N%?$� 
#?�'2?#&��>N�@��@%N%?$��O@��?�1>��>�?�> %@$/>�@�@%�%>�>1�์Nค%APอ�O�N��@$N APอ�@%O2��N%APอ��@%
ออ�O��O'>�ั� ?2�%@"%�์ (�%อ�คอ) �@�ค>O��N�O# 80 ค>O�� �?�N%?$�#? ค>O���?�1>
��>�?�>�@%ออ�O��O'>�ั��@� ?2�%@"%�์ N#APอN�?$��?�N���์ค>O��%>�?�คB�"@  �%@��/N@
�?�N%?$��B�ค�R�Oค>O���?�1>��>�?�>%>�?��?#@� %Oอ$'> 100 �@P�N�็�R��@#2##B�>�@��?P� @ห��R/O 

 4.3.4 �'�@%/>Nค%@>ห์ค/@# @� อQ��อ��?�N%?$�#?�$#0@�1@�?�?P 5 P%�N%?$�2/��Bห'@�
/>�$@'?$ �'�B%? �?P#?�Nอ�@%Q�O�/?��%%#�>�>�?' 4D System �%>�อ��@%N%?$�%@$/>�@�@%�%>�>1�์
Nค%APอ�O�N��@$N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ (�%อ�คอ) �@#�@%@��?P 4.4 
�?��?Q 
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!@1@�ท?่ 4.4 O2��ค/@# @� อQ��อ��?�N%?$�#?�$#0@�1@�?�?P 5 P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? 
 �?P#?�Nอ�@%Q�O�/?��%%#�>�>�?' 4D System �%>�อ��@%N%?$�%@$/>�@�@%�%>�>1�์Nค%APอ�
 O�N��@$N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ 

คว@/พ@�พอใ�  � SD 1> ? �@1!1>N/>� 
1. ค%C#?�@%N�%?$#�@%2อ�  4.78 .41 #@��?P2B�  

2. �@%�?��%%$@�@0หOอ�N%?$�NอAQอ�Nอ�@%N%?$��@%2อ� 4.65 .48 #@��?P2B�  
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�@%/>�?$ค%?Q��?Q#?/?��B�%>2�ค์N APอ 1) N APอN�%?$�N�?$��'2?#&��>N�O@�อ�ค์ค/@#%COO'>/>�?�@%��>�?�>
�%>�/��N@% @ % @/�#@�%�@�N '�คA�N�Aอ�ห�@$�อ��'BN#��'อ��?PN%?$�P�$Q�O�/?��%%#�>�>�?' NCID
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%>ห/N@��Nอ�N%?$�O'>ห'?�N%?$� 2) N APอN�%?$�N�?$��'2?#&��>N�O@��?�1>��>�?�>�%>�/��N@% @  

% @/�#@�%�@�N '�คA�N�Aอ�ห�@$%>ห/N@��'BN#��'อ��?PN%?$��O/$�@%Q�O�/?��%%#�>�>�?' NCID �?��'BN#
ค/�คB#�?PN%?$��O/$/>�?���> 3) N APอN�%?$�N�?$��'2?#&��>N�O@�อ�ค์ค/@#%COO'>/>�?�@%��>�?�>�%>�/�  

�N@% @ % @/�#@�%�@�N '��/��?��%์/?�N O��อ��'BN#��'อ��?PN%?$�P�$Q�O�/?��%%#�>�>�?' NCID 

%>ห/N@��Nอ�N%?$�O'>ห'?�N%?$� 4) N APอN�%?$�N�?$��'2?#&��>N�O@��?�1>��>�?�>�%>�/��N@% @ 

% @/�#@�%�@�N '��/��?��%์/?�N O�%>ห/N@��'BN#��'อ��?PN%?$��O/$�@%Q�O�/?��%%#�>�>�?' NCID 

�?��'BN#ค/�คB#�?PN%?$��O/$/>�?���> �'BN#�?/อ$N@��?PQ�OQ��@%/>�?$คAอ �?�N%?$�%>�?��?Q�#?�$#0@�1@�?�?P 3
P%�N%?$�ค'อ��ั�ห'?� P�$O�N�ออ�N�็��'BN#��'อ� 1 หOอ� � @�/��?�N%?$� 35 ค� �'BN#ค/�คB# 1 หOอ�
� @�/��?�N%?$� 35 ค� R�O�@�/>�?�@%2BN#O���'BN# (Cluster Random Sampling) P�$�@%�?�2'@�
Nค%APอ�#Aอ�?PQ�OQ��@%/>�?$R�OO�N 1) �/?��%%#�>�>�?' NCID 2) O���@%�?��@%N%?$�%CON%APอ�% @/�#@�%�@�
N '�คA�N�Aอ�ห�@$O'>N '��/��?��%์/?�N O��อ��?�N%?$�%>�?��?Q�#?�$#0@�1@�?�?P 3 � @�/� 12 O��
3) O����2อ� � @�/� 2 ��?� 4) O���%>N#>��?�1>��>�?�>�%>�/��N@% @ � @�/� 2 ��?� 2�>�>�?PQ�OQ�
�@%/>Nค%@>ห์ R�OO�N คN@N�'?P$ คN@2N/�N�?P$�N��#@�%�@� O'>2�>�>��2อ�คN@�? (t-test) �'�@%/>�?$
 �/N@ 1) �'2?#&��>N�O@�อ�ค์ค/@#%COO'>/>�?�@%��>�?�>�%>�/��N@% @% @/�#@�%�@�N '�คA�N�Aอ�ห�@$
�อ��'BN#��'อ��?PN%?$�P�$Q�O�/?��%%#�>�>�?' NCID ห'?�N%?$�2C��/N@�Nอ�N%?$� อ$N@�#?�?$2 @ค?��@�
2�>�>�?P%>�?� .001 2) �'2?#&��>N�O@��?�1>��>�?�>�%>�/��N@% @% @/�#@�%�@�N '�คA�N�Aอ�ห�@$�อ�
�'BN#��'อ��?PN%?$��O/$�@%Q�O�/?��%%#�>�>�?' NCID 2C��/N@�'BN#ค/�คB#�?PN%?$��O/$/>�?���>อ$N@�#?
�?$2 @ค?��@�2�>�>�?P%>�?� .001 3) �'2?#&��>N�O@�อ�ค์ค/@#%COO'>/>�?�@%��>�?�>�%>�/��N@% @% @/�
#@�%�@�N '��/��?��%์/?�N O��อ��'BN#��'อ��?PN%?$�P�$Q�O�/?��%%#�>�>�?' NCID ห'?�N%?$�2C��/N@
�Nอ�N%?$�อ$N@�#?�?$2 @ค?��@�2�>�>�?P%>�?� .001 4) �'2?#&��>N�O@��?�1>��>�?�>�%>�/��N@% @% @/�
#@�%�@�N '��/��?��%์/?�N O��อ��'BN#��'อ��?PN%?$��O/$�@%Q�O�/?��%%#�>�>�?' NCID 2C��/N@�'BN#
ค/�คB#�?PN%?$��O/$/>�?���>อ$N@�#?�?$2 @ค?��@�2�>�>�?P%>�?� .001 O'>2อ�ค'Oอ��?��@�/>�?$�อ� 

�?�%�?$ Nค?$%�%>N2%>� (2560) �@%/>�?$N%APอ��@% ?��@%@$/>�@Nค%APอ�O�N��@$'>ค%R�$2 @ห%?�  

�?�0@�1@�@�0>'�N %>�?��%>��@�?��>�ค%?Q��?Q#?/?��B�%>2�ค์N APอ ?��@%@$/>�@Nค%APอ�O�N��@$'>ค%R�$
2 @ห%?��?�0@�1@�@�0>'�N %>�?��%>��@�?��>��?/อ$N@��?PQ�OQ��@%/>�?$R�O�@�@%N'Aอ�O��N�@>��
�%>�อ��O/$�CON�?P$/�@�ห%Aอ0>'�>� Q��@%2%O@�2%%ค์Nค%APอ�O�N��@$'>ค%R�$O'>�CON�?P$/�@�Q��@%
2อ��@%2%O@�2%%ค์Nค%APอ�O�N��@$'>ค%R�$O'>�?�0@�1@�@�0>'�N%>�?��%>��@�?��>� Nค%APอ�#Aอ�?PQ�O
Q��@%/>�?$ �%>�อ��O/$ O��2?#"@1�์ O��2อ��@#ค/@#ค@�ห/?�2�>�>�?PQ�OQ��@%/>Nค%@>ห์�Oอ#C'คAอ
คN@N�'?P$N'�ค�>�O'>2N/�N�?P$�N��#@�%�@� �'�@%/>�?$  �/N@  1) �?�0@�1@�@�0>'�N%>�?� 

�%>��@�?��>�#?ค/@#ค@�ห/?�N�?P$/�?�%@$/>�@/N@ค/%O�%�ค/@#%COQ��O@�อAP�N APอ ?��@�?#Aอ2CN�@%
2%O@�2%%ค์Q�N�>�อ�B%?�1์ (M = 5.00) %อ�'�#@คAอ �อ��@%'�#Aอ��>�?�>�@��%>�O'>� @ค/@#%COห'?��@%
N%?$�R��Nอ$อ�2%O@�อ@�? R�O (M = 4.98) 2)�CON�?P$/�@�ห%Aอ0>'�>�Q��@%2%O@�2%%ค์Nค%APอ�O�N��@$
'>ค%R�$O'>�CON�?P$/�@�Q��@%2อ� QหOค @O�>� @�@% ?��@%@$/>�@Q�อ�ค์�%>�อ� 6 �O@� R�OO�N 
1) �B�#BN�ห#@$�@%2อ� 2) N�AQอห@2@%> 3) �>��%%#�@%N%?$��@%2อ� 4) />�?�@%2อ� 5) �@%�%>N#>��'
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O'> 6) Oห'N�อO@�อ>��?PN�O��%>�/��@%N%?$�%CO�?P� @QหO�CON%?$�NหO�คB�คN@ N APอQหO�CON%?$�2@#@%�� @R�Q�O
�%>P$��์Q��@%�%>�อ�อ@�? R�O 

 5.2.3 �'�@%0@�1@�'2?#&��>N�O@��?�1>��>�?�> %@$/>�@�@%�%>�>1�์Nค%APอ�O�N��@$ 

N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ �อ��?�N%?$��?Q�#?�$#0@�1@�?�?P  5 

P%�N%?$�2/��Bห'@�/>�$@'?$ �'�B%? �'�@%��'อ� �/N@ �?�N%?$�#?�'2?#&��>N�@��@%N%?$� 

�O@��?�1>��>�?�> %@$/>�@�@%�%>�>1�์ Nค%APอ�O�N��@$N APอ�@%O2�� N%APอ��@%ออ�O��O'>�ั��@� 

 ?2�%@"%�์ �@�ค>O��N�O# 80 ค>O�� �?�N%?$�#?ค>O���?�1>��>�?�>�@%ออ�O��O'>�ั��@�  

 ?2�%@"%�์ ( ̅ = 74.39, SD = 3.46) N#APอN�?$��?�N���์ค>O��%>�?�คB�"@  �%@��/N@ �?�N%?$� 

�B�ค�R�Oค>O���?�1>��>�?�>�?#@��B�ค� %Oอ$'> 100 O'>N#APอ��2อ��O/$2�>�> t-test  �/N@ 
คN@ t = 132.524 �B�ค�R�Oค>O���?�1>��>�?�>%>�?��?#@��B�ค� �@P�2C��/N@2##�>�@��?P� @ห��R/O �@P�
2อ�ค'Oอ��?��@�/>�?$�อ� /%@'?�1�์ N%Aอ��?��%์ (2561) N%APอ��@% ?��@��N%?$�/?�?�?0�์�@%% @�@�$
0? �์�อ��?�N%?$��?Q��%>�#0@�1@�?�?P 4 P�$#?/?��B�%>2�ค์ 1) N APอ ?��@��N%?$�/?�?�?0�์N%APอ��@%% @
�@�$0? �์ QหO#?�%>2>��>"@ �@#N���์ 2) N APอN�%?$�N�?$��'2?#&��>N�@��@%N%?$��Nอ�O'>ห'?�N%?$�
�O/$��N%?$�/?�?�?0�์N%APอ��@%% @�@�$0? �์�อ��?�N%?$��?Q��%>�#0@�1@�?�?P 4 3) N APอ0@�1@�'�@%�@�
�?�1>�@��@%N%?$��O/$��N%?$�/?�?�?0�์ N%APอ��@%% @�@�$0? �์�อ��?�N%?$� �?Q��%>�#0@�1@�?�?P 4 

4) N APอ0@�1@ค/@# @� อQ��อ��?�N%?$��?P#?�Nอ��N%?$�/?�?�?0�์ N%APอ��@%% @�@�$0? �์�อ��?�N%?$��?Q�
�%>�#0@�1@�?�?P 4 �@P�N�็��@%/>�?$Q�%C�O�� Research and Development ห%Aอ�@%/>�?$O'> ?��@
Q�OO���@%/>�?$O�� One group pretest-posttest design �%>�@�% R�OO�N�?�N%?$��?Q��%>�#0@�1@
�?�?P 4 Q��'BN#P%�N%?$��N@�?��O@/ห�O@�?�ห/?��ค%��# � @�/� 10 P%�N%?$�� @�/��?�N%?$�%/#�?Q�ห#� 
237 ค� �'BN#�?/อ$N@� R�OO�N �?�N%?$��?Q��%>�#0@�1@�?�?P 4 P%�N%?$�/?��N@�O@# (�%>2@�#�ค'%@1�%์) 
� @�/� 30 ค� P�$Q�O�@%2BN#อ$N@��N@$ Nค%APอ�#Aอ�?PQ�OQ��@%/>�?$  R�OO�N 1) O��2?#"@1�์O��#?
Pค%�2%O@�2 @ห%?��CON�?P$/�@� 2) O���@%�?��@%N%?$�%CO��N%?$�/?�?�?0�์N%APอ��@%% @�@�$0? �์ 3 
��N%?$�/?�?�?0�์ N%APอ��@%% @�@�$0? �์ 4) O���%>N#>�คB�"@ ��N%?$�/?�?�?0�์ N%APอ��@%% @�@�$0? �์ 
5) O����2อ��'2?#&��>N�@��@%N%?$���N%?$�/?�?�?0�์ N%APอ��@%% @�@�$0? �์ 6) O���%>N#>��'
ค/@#2@#@%��@%% @�@�$0? �์ 7) O��2อ��@#ค/@# @� อQ��อ��?�N%?$��?P#?�Nอ��N%?$�/?�?�?0�์ N%APอ�
�@%% @�@�$0? �์ �'�@%/>�?$ �/N@ 1) �'�@% ?��@��N%?$�/?�?�?0�์ N%APอ��@%% @�@�$0? �์ อ$CNQ�
%>�?� 81.42/82.89 �@P�2C��/N@N���์�?P�CO/>�?$� @ห�� 2) �'2?#&��>N�@��@%N%?$�ห'?�N%?$�2C��/N@�Nอ�
N%?$��?P%>�?� 15.91 อ$N@�#?�?$2 @ค?��?P%>�?� .01 3) �'�@��@%�@��?�1>Q��@%N%?$��O/$��N%?$�  

/?�?�?0�์ N%APอ��@%% @�@�$0? �์�อ��?�N%?$��'BN#�?/อ$N@�#?คN@N�'?P$N�N@�?� 13.02 คN@N�?P$�N��#@�%�@� 

N�N@�?� .42 O'>�'ค>O��%/#N�'?P$N�N@�?� 39.07 อ$CNQ�%>�?��N@�N���์�@%�%>N#>� 4) �'�@%0@�1@
ค/@# @� อQ��อ��?�N%?$��?P#?�Nอ��N%?$�/?�?�?0�์ N%APอ��@%% @�@�$0? �์�อ��?�N%?$��'BN#�?/อ$N@�P�$#?
คN@N�'?P$N�N@�?� 4.71 คN@N�?P$�N��#@�%�@� N�N@�?� .46 อ$CNQ�%>�?�#@��?P2B�O'>2อ�ค'Oอ��?��@�/>�?$
�อ��>2@ N#'@���์ (2555) N%APอ��@% ?��@�/?��%%#�@%2อ�/>�@�@�0>'�N N%APอ��@�'?'@�@�$0? �์ 
P�$#?/?��B�%>2�ค์ 1) N APอห@�%>2>��>"@ �อ��/?��%%#�@��@%2อ�/>�@�@�0>'�N N%APอ��@�'?'@�@�$
0? �์ 2) N APอN�%?$�N�?$��'2?#&��>N%>ห/N@��Nอ�O'>ห'?�N%?$�P�$�/?��%%#�@��@%2อ�/>�@�@�0>'�N 
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N%APอ��@�'?'@�@�$0? �์ 3) N APอN�%?$�N�?$��?�1>�@%��>�?�>�@�0>'�N�อ��?�0@�1@�?PN%?$�P�$/>�?�@%
2อ���>�?�>�@�0>'�N �@#O�/ค>� ?��@�?�1>��>�?�>�อ��># ์�?� 4) N APอ0@�1@ค/@# @� อQ��อ�
�?�0@�1@�?P#?�Nอ�/?��%%#�@��@%2อ�/>�@�@�0>'�NN%APอ��@�'?'@�@�$0? �์ �'BN#N�้@ห#@$R�OO�N
�?�0@�1@2@�@/>�@�@�0>'�N�@%'>ค% 3 �'BN# 3 �?Q��? 2@�@/>�@�@��B%>$@�ค0>'�NR�$ 2 �'BN#  2 �?Q��? 
� @�/��?Q�2>Q� 33 ค� P�$Q�ONค%APอ�#Aอ 1) �/?��%%#�@%2อ�/>�@�@�0>'�N N%APอ��@�'?'@�@�$0? �์  
2) O����2อ�/?��'2?#&��>N�@��@%N%?$� 3) O���%>N#>��@%��>�?�>�?�1>�@��@�0>'�N 
O��2อ��@#ค/@# @� อQ��อ��?�0@�1@ �'�@%/>�?$ �/N@ �@%Q�O�/?��%%#�@%2อ�N%APอ��@% ?��@
�/?��%%#�@%2อ�/>�@�@�0>'�N N%APอ��@�'?'@�@�$0? �์ P�$Q�O/>�?2อ���>�?�>�@�0>'�N�@#O�/ค>��@%
 ?��@�?�1>�@%��>�?�>�อ��># ์�?� 2 @ห%?��?�0@�1@2@�@/>�@�@�0>'�NO'>�@%'>ค% O'>2@�@/>�@
�@��B%>$@�ค0>'�NR�$ #ห@/>�$@'?$%@�"?�%@��ค%>��%์2%B��?��?Q 1) �%>2>��>"@ �อ��/?��%%#�@%
2อ�/>�@�@�0>'�N N%APอ��@�'?'@�@�$0? �์2 @ห%?��?�0@�1@2@�@/>�@�@�0>'�NO'>�@%'>ค% O'>2@�@ 

/>�@�@��B%>$@�ค0>'�NR�$ #ห@/>�$@'?$%@�"?�%@��ค%>��%์�?P2%O@��@Q� #?ค>O��N�'?P$%>ห/N@�N%?$�ค>�
N�็�%Oอ$'> 81.92 ค>O��N�'?P$ห'?�N%?$�ค>�N�็�%Oอ$'> 91.36 �?��?Q��/?��%%#�@��@%2อ��@�0>'�N 
N%APอ� �@�'?'@�@�$0? �์�@�#?�%>2>��>"@ �O@��%>�/��@%�Nอ�O@��''? �์N�N@�?� 81.92/91.36 �@P�2C�
�/N@N���์#@�%�@� 80/80 �?P�?Q�R/O 2 @ห%?��?��?�%>2>��>�'�อ��/?��%%#�@��@%2อ��@�0>'�N  
N%APอ��@�'?'@�@�$0? �์ 2 @ห%?��?�0@�1@2@�@/>�@�@�0>'�NO'>�@%'>ค% O'>2@�@/>�@�@��B%>$@�ค
0>'�NR�$ #ห@/>�$@'?$%@�"?�%@��ค%>��%์ �?P2%O@��@Q�#?คN@N�N@�?� .7230 O2��/N@ ห'?��@�Q�O�/?��%%#
�@%2อ� �?�0@�1@#?ค>O��N >P#�@Q�ค>�N�็�%Oอ$'> 72.30 2) �'�@%N�%?$�N�?$��'2?#&��>N�@��@%N%?$�
�อ��?�0@�1@2@�@/>�@�@�0>'�NO'>�@%'>ค%O'>2@�@/>�@�@��B%>$@�ค0>'�NR�$ #ห@/>�$@'?$%@�"?� 

%@��ค%>��%์ �?PN%?$�P�$�/?��%%#N%APอ��@�'?'@�@�$0? �์ �/N@ ค>O���@%��2อ�/?��'2?#&��>N
�@��@%N%?$�ห'?�N%?$�2C��/N@�Nอ�N%?$�อ$N@�#?�?$2 @ค?��@�2�>�>�?P%>�?� 05 3) �?�0@�1@�?PN%?$�P�$
/>�?�@%2อ���>�?�>�@�0>'�N�@#O�/ค>� ?��@�?�1>��>�?�>�อ��># ์�?�#?�?�1>�@%��>�?�>�@�0>'�N2C�
�/N@N���์#@�%�@�%Oอ$'> 80 อ$N@�#?�?$2 @ค?��@�2�>�>�?P%>�?� .05 4) �?�0@�1@2@�@/>�@�@�0>'�N
O'>�@%'>ค% O'>2@�@/>�@�@��B%>$@�ค0>'�NR�$ #ห@/>�$@'?$%@�"?�%@��ค%>��%์ #?ค/@# @� อQ�
�Nอ�/?��%%#�@��@%2อ�/>�@2อ�/>�@�@�0>'�N N%APอ��@�'?'@�@�$0? �์ N�'?P$P�$%/#อ$CNQ�%>�?�#@� 

 5.2.4 ค/@# @� อQ��อ��?�N%?$�#?�$#0@�1@�?�?P 5 P%�N%?$�2/��Bห'@�/>�$@'?$�'�B%? �?P#? 
�Nอ�@%Q�O�/?��%%#�>�>�?' 4D System �%>�อ��@%N%?$�%@$/>�@�@%�%>�>1�์Nค%APอ�O�N��@$N APอ�@%
O2�� N%APอ��@%ออ�O��O'>�ั��@� ?2�%@"%�์ P�$%/#อ$CNQ�%>�?�#@��?P2B� ( ̅ = 4.74, SD = 0.33) 

N#APอ >�@%�@N�็�%@$�Oอ R�O �/N@ �?�N%?$�#?ค/@# @� อQ��Nอ�@%Q�O�/?��%%#�>�>�?' 4D System Q�
%>�?�#@��?P2B��B��Oอ �@P�N�็�R��@#�?P2##�>�@��?P� @ห��R/O 2อ�ค'Oอ��?��@�/>�?$�อ��?��%?$@  
2B�2/?2�>N (2560) N%APอ��@% ?��@2APอ�%>�อ���N%?$� N%APอ�% @/�#@�%�@��N@� Application ��
P�%0? �์#Aอ�Aอ N APอ2N�N2%>#ค/@#2@#@%�Q��@%% @/�#@�%�@��อ��?�N%?$��?Q�#?�$#0@�1@�อ��O�  

#?/?��B�%>2�ค์N APอ 1) 2%O@�O'>ห@คB�"@ 2APอ�%>�อ���N%?$�N%APอ�% @/�#@�%�@��N@� Application 

��P�%0? �์#Aอ�Aอ 2) N�%?$�N�?$�ค/@#2@#@%�Q��@%% @/�#@�%�@��อ��'BN#��'อ��?PN%?$��O/$2APอ
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%@$�@#�CON�?P$/�@�Q��@%�%>N#>�คB�"@ Nค%AP1�#A1/>�?$ �/?��%%#�>�>�?' 4D System 

 

1. �%.�/'>�  2B��%6���์ 
 � 6O/�N�  �5�/>�6�6%'4ค%O'4���%?�%�คB�/B�> (P�� '4ค% O'4���%?) 
 25��5�  2 6�5��6%25�ค?� �%#0>'�6�% 

 ค/6#N�?P$/�6� P�� '4ค% O'4���%? 
 

2. %1�062�%6�6%$์ �%.2B��> % �B�2N� 
 � 6O/�N�  %1�062�%6�6%$์ 

 25��5�  ค�4ค%B062�%์1B�26/�%%# 

 ค/6#N�?P$/�6� /'5�2C�%O'4�6%21� 

 

3. �CO�N/$062�%6�6%$์ �%.N�?$#$0 �426/4P� 

 � 6O/�N�  �CO�N/$062�%�6%$์ 

 25��5�  ค�4ค%B062�%์1B�26/�%%# 

 ค/6#N�?P$/�6� N�คP�P'$?�6%0@�16, �/5��%%#�6%N%?$�%CO, N1�CN��N#��์ 
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%@$�@#�CON�?P$/�@�Q��@%�%/�Nค%AP1�#A1/>�?$ 

O���@%�?��@%N%?$�%CO O����21� O���%>N#>��?�1>��>�?�> O'>O���%>N#>�ค/@# @� 1Q� 

 

1. �%.2B"6 %  O %/ �>� 

 � 6O/�N�  �O6%6��6%� 6�6� 

 25��5�  1�?��%4�6�/'5�2C�%0@�16062�%#/6�5��>� 26�6�6%/>�5$O'4 5��6 

/'5�2C�% ค�4ค%B062�%์1B�26/�%%# #/6/>�$6'5$N�คP�P'$?%6�#�ค' 

�5��B%? 
 ค/6#N�?P$/�6� /'5�2C�%O'4�6%21� 

 

2. �%.�/'>�  2B��%6���์ 
� 6O/�N�  �5�/>�6�6%'4ค%O'4���%?�%�คB�/B�> (P�� '4ค% O'4���%?) 

 25��5�  2 6�5��6%25�ค?� �%#0>'�6�% 

 ค/6#N�?P$/�6� P�� '4ค% O'4���%? 
 

3. �6$/5��5$  �5�2#5$ 

� 6O/�N�  �CO1 6�/$�6% />�$�6�4�CO1 6�/$�6%N�?P$/�6� 

 25��5�  P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%? 
 ค/6#N�?P$/�6� /'5�2C�%O'4�6%21� 

 

4. �6$2#05��>N  �1��6� 

� 6O/�N�  ค%C />�$�6�4ค%CN�?P$/�6� 

 25��5�  P%�N%?$�N�'># %4N�?$%�>2#N�O� %40%?�ค%>��%์ %4$1� 
 ค/6#N�?P$/�6� �6�0>'�NR�$ 

 

5. �6�26/'5�1#?  26$�B�% 

� 6O/�N�  ค%C />�$�6�4ค%C� 6�6��6% >N01 

 25��5�  P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%? 
 ค/6#N�?P$/�6� �6%/5�O'4�%4N#>��' 
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/�?�2A1�1ค/@#1�BNค%@>/์��'1�Q�ONค%AP1�#A1Q��@%/>�?$O'>N�O��O1#C' 

Q��@%/>�?$ 

 

 

 

 

 

 

 

 

 

 

 

 

 



96 

 
 



97 

 

 

 

 

 

 

 

 

 

 

 

 

 

"@ค��/� ค 

�@%/@คN@�%>2>��>"@ O'>คB�"@ �1�Nค%AP1�#A1/>�?$ 

- �@%/@คN@�%>2>��>"@ O'>คB�"@ �1��/?��%%#�>�>�?' 4D System 

 - �@%/@คN@�%>2>��>"@ O'>คB�"@ �1�O���@%�?��@%N%?$�%CO 
 - �@%/@คN@�%>2>��>"@ O'>คB�"@ �1�O����21� 

- �@%/@คN@�%>2>��>"@ O'>คB�"@ �1�O���%>N#>��?�1> 

- �@%/@คN@�%>2>��>"@ O'>คB�"@ �1�O���%>N#>�ค/@# @� 1Q� 
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�'�@%�%>N#>�คB�"@ �/?��%%# 4D System 

  

 �/5��%%#�6%21�%6$/>�6�6�0>'�N �6%11�O��O'42%O6�2%%ค์ 52�%6"%�์ N�็�2N/�/�@P�
�1�/>�$6�> ��์ N%AP1� �6% 5��6�'25#&��>N�6%Q�O/'5�2C�%N >P#N�>#%6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$
N AP1�6%O2�� N%AP1��6%�ั��6� 52�%6"%�์ 2 6/%5��5�N%?$�#5�$#0@�16�?�?P 5 P%�N%?$�2/��B/'6�
/>�$6'5$ �'�B%? �%4N#>�P�$�CON�?P$/�6�� 6�/� 3 �N6� �%4�1��O/$�CON�?P$/�6��O6��/5��%%#�6%
�5��6%N%?$�%CO �CON�?P$/�6��O6��6%21��6�0>'�N O'4�CON�?P$/�6��O6��6% 5��6/'5�2C�%O'4�6%21� 

 

�@%@�O2���'�@%�%>N#>�คB�"@ �/?��%%# 4D System 

%@$�@%�%>N#>� 

�'�@%
�%>N#>��1�
�CON�?P$/�@� 

 ̅ 

1 2 3 

1. �O@�%C�O���@%� @N2�1  

1.1 �/5��%%##?ค/6#N/#642#�5��CON%?$��5Q�#5�$#0@�16�?�?P 5 4 4 5 4.3 

1.2 �/5��%%##?ค/6#�5�2#5$ 5 5 5 5 

1.3 �/5��%%#�N62�Q� 5 5 5 5 

1.4 �/5��%%#N1AQ1�N1�6%11�O��O'42%O6�2%%ค์ 52�%6"%�์P��-'4ค%R�O 5 4 5 4.6 

2. />�?�@%Q�O�/?��%%# 

2.1 �/5��%%#26#6%�Q�O�6�R�O24�/� 4 4 5 4.3 

2.2 �6%Q�O�/5��%%#R#N�5��O1� 5 4 5 4.6 

2.3 26#6%�Q�O�/5��%%#Q��6%11�O��'/�'6$R�O 5 5 5 5 

2.4 26#6%�Q�O�/5��%%#Q��6%/6�'/�'6$R�O 5 5 5 5 

2.5 26#6%�Q�O�/5��%%#Q��6%�%/�21�'/�'6$R�O 4 5 5 4.6 

2.6 26#6%�Q�O�/5��%%#Q��6% 5��6O'42%O6�2%%ค์ 52�%6"%�์P��-

'4ค%R�O 
4 5 5 4.6 

3. �@%O2���' 

3.1 �%/�21��'�6%11�O��2%O6�2%%ค์'/�'6$�O/$��N1�R�O 4 5 4 4.3 

3.2 26#6%��%4N#>��'11�O��2%O6�2%%ค์'/�'6$Q�O�N'42N/�R�O 4 4 4 4 

3.3 26#6%�� 6�'�6%�%4N#>�#6�%5��%B�O�OR��>Q��6�O�N'4ค%5Q�R�O 4 4 4 4 

3.4 �/5��%%#4D System �N/$�%4/$5�%4$4N/'6O'4�5Q��1�Q��6%
11�O��O'42%O6�2%%ค์ 52�%6"%�์P��-'4ค%R�O 

4 5 5 4.6 

%/# 63.9 

�/?��%%##?คB�"@ Q�%>�?�#@��?P2B��@��%%#�@% 3 �N@� 4.56 
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N���์�@%�%>N#>�%>�?�คB�"@  

4.50 - 5.00 /#6$�@�  �/5��%%##?คB�"6 Q�%4�5�#6��?P2B� 

3.50 – 4.49  /#6$�@�  �/5��%%##?คB�"6 Q�%4�5�#6� 

2.50 – 3.49  /#6$�@�   �/5��%%##?คB�"6 Q�%4�5��6��'6� 
1.50 – 2.49 /#6$�@�  �/5��%%##?คB�"6 Q�%4�5��O1$ 

1.00 – 1.49 /#6$�@�  �/5��%%##?คB�"6 Q�%4�5��O1$�?P2B� 

 

�O1O�>� @�@��CON�?P$/�@� 

1. #?O�/ค>��?O'426#6%�� 6Q/ON�>��6%2%O6��6�Nค%AP1�O�N��6$�6�0>'�NR�$�?PQ�O�/5��%%#
O'4N�คP�P'$?O��Q/#N#6Q�OQ��6%11�O��O'4�%4�>1�์  O�Nค/%ค 6�@��@�1�ค์�%4�1�1AP�N �?P� 6#6Q�O
O�%�'6$/'5�Q/O21�ค'O1�R�Q��>0�6�N�?$/�5��4�?#6� 

2. 2>P�N%O6 �%4�BO�O%��5��6'Q� N >P#N�>#คCN#A1�6%Q�O�6� User Manual Guide �N1��6%Q�O�6� 

3. N�>�N�ค�>ค N�%?$#ค1# >/N�1%์ค/6#N%O/2C�N�N6Q�  Q�O�5�O��N'O�  2#6%์�P!�  Computer 

PC P/'�P�%O�%#�N1��6�Q� 

4. �6%�%/�21��6%Q�O"616R�$�5/24��Q/O�C��O1� 
5. ค/%11�O��N���์�6%�%4N#>��'�6�Q/O�5�N�� N AP1Q/ON�>��6%$1#%5� '/�'6$�?P�C�

ค5�N'A1�"6$Q�O�N'4�'BN#�?P11�O�� 

6. 21��6%�ั�Q/O�5��5�N%?$�Q�ค6�N%?$��?P�5P/P#� �5�N%?$�11�O��P�$�6%Q�Oค1# >/N�1%์
/%A1N%?$��&1�?/'5��6%�N1�  

7. N#AP111�O��O'O/ �5�N%?$��ั�1$N6�R% �ั��O/$#A1/%A1Q�ONค%AP1��ั� 

8. �B��%42�ค์Q��6%N%?$��6%21�N�O�N%AP1�Q�N�็�/'5� N�O��6%11�O��/%A1�'�6��6%�ั� 
ค/%�5�N��  
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คN@�?��?ค/@#21�ค'O1� (IOC) 

�1�O���%>N#>�ค/@#21�ค'O1��1�O���@%�?��@%N%?$�%CO�?P 1 

�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

1.  26%4�6%N%?$�%CO#?ค/6#21�ค'O1��6#
 �B��%42�ค์N�>� &�>�%%# 

0 1 1 1 1 0.80 Q�OR�O 

2.  �B��%42�ค์N�>� &�>�%%##?ค/6#
 21�ค'O1��6#26%42 6ค5� 

1 1 1 1 1 1.00 Q�OR�O 

3.  �>��%%#�6%N%?$�%CO#?ค/6#21�ค'O1�
 �5��B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

4.  2AP1�?PQ�O�%4�1��6%N%?$��6%21�#?
 ค/6#�5�2#5$ 

1 1 1 1 1 1.00 Q�OR�O 

5.  Q�ค/6#%CO�?P 1 �N/$Q/ON�O6Q�N�AQ1/6
 26%4#6�$>P��@Q� 

0 1 1 1 1 0.80 Q�OR�O 

6.  �6%� 6/��%4$4N/'6Q��6%�5�
 �>��%%##?ค/6#N/#642# 

1 1 1 1 1 1.00 Q�OR�O 

7.  �6%/5�O'4�%4N#>��'21�ค'O1��6#
 �B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

%/# 0.94 Q�OR�O 
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คN@�?��?ค/@#21�ค'O1� (IOC) 

�1�O���%>N#>�ค/@#21�ค'O1��1�O���@%�?��@%N%?$�%CO�?P 2 

�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

1.  26%4�6%N%?$�%CO#?ค/6#21�ค'O1��6#
 �B��%42�ค์N�>� &�>�%%# 

0 1 1 1 1 0.80 Q�OR�O 

2.  �B��%42�ค์N�>� &�>�%%##?ค/6#
 21�ค'O1��6#26%42 6ค5� 

1 1 1 1 1 1.00 Q�OR�O 

3.  �>��%%#�6%N%?$�%CO#?ค/6#21�ค'O1�
 �5��B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

4.  2AP1�?PQ�O�%4�1��6%N%?$��6%21�#?
 ค/6#�5�2#5$ 

1 1 1 1 1 1.00 Q�OR�O 

5.  Q�ค/6#%CO�?P 1 �N/$Q/ON�O6Q�N�AQ1/6
 26%4#6�$>P��@Q� 

0 1 1 1 1 0.80 Q�OR�O 

6.  �6%� 6/��%4$4N/'6Q��6%�5�
 �>��%%##?ค/6#N/#642# 

1 1 1 1 1 1.00 Q�OR�O 

7.  �6%/5�O'4�%4N#>��'21�ค'O1��6#
 �B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

%/# 0.94 Q�OR�O 
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คN@�?��?ค/@#21�ค'O1� (IOC) 

�1�O���%>N#>�ค/@#21�ค'O1��1�O���@%�?��@%N%?$�%CO�?P 3 

�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

1.  26%4�6%N%?$�%CO#?ค/6#21�ค'O1��6#
 �B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

2.  �B��%42�ค์N�>� &�>�%%##?ค/6#
 21�ค'O1��6#26%42 6ค5� 

1 1 1 1 1 1.00 Q�OR�O 

3.  �>��%%#�6%N%?$�%CO#?ค/6#21�ค'O1��5�
 �B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

4.  �>��%%#�6%N%?$�%COP�$Q�O�/5��%%#�>�>�5' 
 4D System 

1 1 1 1 1 1.00 Q�OR�O 

5.  2AP1�?PQ�O�%4�1��6%N%?$��6%21�#?ค/6#
 �5�2#5$ 

1 1 1 1 1 1.00 Q�OR�O 

6.  Q�ค/6#%CO�?P 3 �N/$Q/ON�O6Q�N�AQ1/626%4
 #6�$>P��@Q� 

0 1 1 1 1 0.80 Q�OR�O 

7.  �6%� 6/��%4$4N/'6Q��6%�5��>��%%##?
 ค/6#N/#642# 

1 1 1 1 1 1.00 Q�OR�O 

8.  �6%/5�O'4�%4N#>��'21�ค'O1��6#
 �B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

%/# 0.97 Q�OR�O 
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คN@�?��?ค/@#21�ค'O1� (IOC) 

�1�O���%>N#>�ค/@#21�ค'O1��1�O���@%�?��@%N%?$�%CO�?P 4 

�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC 
O�'
�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

1.  26%4�6%N%?$�%CO#?ค/6#21�ค'O1��6#
 �B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

2.  �B��%42�ค์N�>� &�>�%%##?ค/6#
 21�ค'O1��6#26%42 6ค5� 

1 1 1 1 1 1.00 Q�OR�O 

3.  �>��%%#�6%N%?$�%CO#?ค/6#21�ค'O1��5�
 �B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

4.  2AP1�?PQ�O�%4�1��6%N%?$��6%21�#?ค/6#
 �5�2#5$ 

1 1 1 1 1 1.00 Q�OR�O 

5.  Q�ค/6#%CO�?P 4 �N/$Q/ON�O6Q�N�AQ1/626%4
 #6�$>P��@Q� 

0 1 1 1 1 0.80 Q�OR�O 

6.  �6%� 6/��%4$4N/'6Q��6%�5��>��%%##?
 ค/6#N/#642# 

1 1 1 1 1 1.00 Q�OR�O 

7.  �6%/5�O'4�%4N#>��'21�ค'O1��6#
 �B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

8.  26%4�6%N%?$�%CO#?ค/6#21�ค'O1��6#
 �B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

%/# 0.97 Q�OR�O 
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คN@�?��?ค/@#21�ค'O1� (IOC) 

�1�O���%>N#>�ค/@#21�ค'O1��1�O���@%�?��@%N%?$�%CO�?P 5 

�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

1.  26%4�6%N%?$�%CO#?ค/6#21�ค'O1��6#
 �B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

2.  �B��%42�ค์N�>� &�>�%%##?ค/6#
 21�ค'O1��6#26%42 6ค5� 

1 1 1 1 1 1.00 Q�OR�O 

3.  �>��%%#�6%N%?$�%CO#?ค/6#21�ค'O1��5�
 �B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

4.  2AP1�?PQ�O�%4�1��6%N%?$��6%21�#?ค/6#
 �5�2#5$ 

1 1 1 1 1 1.00 Q�OR�O 

5.  Q�ค/6#%CO�?P 5 �N/$Q/ON�O6Q�N�AQ1/626%4
 #6�$>P��@Q� 

0 1 1 1 1 0.80 Q�OR�O 

6.  �6%� 6/��%4$4N/'6Q��6%�5��>��%%##?
 ค/6#N/#642# 

1 1 1 1 1 1.00 Q�OR�O 

7.  �6%/5�O'4�%4N#>��'21�ค'O1��6#
 �B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

8.  26%4�6%N%?$�%CO#?ค/6#21�ค'O1��6#
 �B��%42�ค์N�>� &�>�%%# 

1 1 1 1 1 1.00 Q�OR�O 

%/# 0.97 Q�OR�O 
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�@%/@คN@�%>2>��>"@ O'>คB�"@ �1�O����21� 

�'�@%�%>N#>�คB%"@ O����21� P�$Q�OคN@�?��?ค/@#21�ค'O1� (IOC) 

N%AP1� �6%2%O6� 52�%6"%�์Q��6��6�0>'�N   
O���6%�5��6%N%?$�%CO�?P 1 ค/6#%CON�?P$/�5� 52�%6"%�์'4ค% – P�� 

%>�?��@%�%>N#>� +1 /#6$�@�   O�NQ�/N621�ค'O1� �%��6#/5��B�%42�ค์ 

     0 /#6$�@�  R#NO�NQ�/N6#?ค/6#21�ค'O1��%��6#/5��B�%42�ค์ 

    -1 /#6$�@�  O�NQ�/N6$5�21�ค'O1� R#N�%��6#/5��B�%42�ค์ 

�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

1.   52�%6"%�์ /#6$�@��O1Q�  
 (ค/6#� 6) 
 �. N�?Q$/    

    �. N2AQ1�O6  
 ค. 2%O1$ค1    

    �. 25�/6' 

1 1 1 1 1 1.00 Q�OR�O 

2.   52�%6"%�์�O1Q��?P�N��1�
�%4/5�>�1��5/'4ค%�%��5��O1
Q�  

    �. �'1�1�ค์ 

    �. �%1�ค1 

    ค. 2�5�N '6 
    �. N�%64N �% 

1 1 1 1 1 1.00 Q�OR�O 

3.  ค 6/N6 <$A�Nค%AP1�= Q�1�?� #?
�?P#6�6�14R%   

 �.  ค 6N%?$�Nค%AP1�O�N��5/�1� 
  N�O6�6$  

 �.  ค 6N%?$�Nค%AP1�O�N��5/�1� 
   %42��์  

 ค.  ค 6N%?$�Nค%AP1�O�N��5/�1��5/ 

  �6�N'?$�O��Nค%AP1��O�  

1 1 1 1 1 1.00 Q�OR�O 
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�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

 �.  ค 6N%?$�Nค%AP1�O�N��5/�1� 
  �5/ %4N'?$�O��Nค%AP1��O� 

       

4.   52�%6"%�์ �A1N�็� Creative  

 Art �%4N"�/�@P��?P�%�คB�คN6
 21�O�%�Q��O6�0>'�4O���Q�
 N�N��5�#6��?P2B�  

 �. �>�%�%%#             

 �. 2�6�ั�$�%%# 

 ค. �%4�>#6�%%#  

 �. �B%>$6�ค0>'�N 

 1 1 1 1 1 1.00 Q�OR�O 

5.  '4ค%�@ �� 6�%%  ์�?P N �> ��@Q �
 Q�2#5$%5��6'�?P 5 �%��5�
 �O1Q�  
  �. ค�4'4ค%�%# %4�%6�>� 

  �%4 5��์ �0์ 

  �. ค�4'4ค%N�O6 %4$6N�N/0%์
  /�0์/>/5��์ 
  ค. ค�4'4ค%/5�2/��B/'6�  
  �.  ค�4'4ค%N�O6คB� %4 

  �%4$C%/�0์ 

1 1 1 1 1 1.00 Q�OR�O 

6.  '6$�ั�N2AQ1�1�/�B#6��%��5�
 �O1Q�   
 �. '6$���             
 �. '6$Q�N�0 

 ค. '6$ BN#�O6/�>��์            
 �. '6$�5�1>�6/5�% 

1 1 1 1 1 1.00 Q�OR�O 
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�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

6.  '6$�ั�N2AQ1�1�/�B#6��%��5�
 �O1Q�   
 �. '6$���             
 �. '6$Q�N�0 

 ค. '6$ BN#�O6/�>��์            
 �. '6$�5�1>�6/5�% 

1 1 1 1 1 1.00 Q�OR�O 

7. 

 

 

 

 

 �6�"6 '/�'6$�?P� 6#6Q�O
 �ั�1์��N2AQ1#?�AP1/N6'6$14R% 
 �. '6$���    

    �. '6$Q�N�0 

 ค. '6$ BN#�O6/�>��์   

 �. '6$�5�1>�6/5�% 

1 1 1 1 1 1.00 Q�OR�O 

�@�"@  ���1�ค @�@#�O1�?P 8 – 10 

 

 

 

 

 

 

 

8.  '/�'6$/#6$N'� 1 �?P�%6��
 Q� 52�%6"%�์�1��5/�6��%�
 �5��O1Q� (ค/@#N�O@Q�) 
 �. '6$���               

1 0 1 1 1 0.80 Q�OR�O 
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�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

 �. '6$Q�N�0 

 ค. '6$�O6#�C            
 �. '6$�%/$N�>� 

       

9. '/�'6$/#6$N'� 2 �?P�%6��
 Q� 52�%6"%�์�1��5/�6��%�
 �5��O1Q�  

    �. '6$���             
 �. '6$Q�N�0 

 ค. '6$�O6#�C 
 �. '6$�%/$N�>� 

1 0 1 1 1 0.80 Q�OR�O 

10. '/�'6$/#6$N'� 3 �?P�%6��
 Q� 52�%6"%�์�1��5/�6��%�
 �5��O1Q�  

     �. '6$���             
 �. '6$Q�N�0 

 ค. '6$�O6#�C            
 �. '6$�%/$N�>� 

1 0 1 1 1 0.80 Q�OR�O 

11.�O1Q��'N6/�@�'5�1�4'6$
 �5�1>�6/5�% R�O�C��O1�  
 �. #?'5�1�426#N/'?P$#�O6� 

  N�N6ค'O6$�'?��5/ 

   �. #?'5�1�42?PN/'?P$#�5�B%52 

  ค'O6$�1�R#O2?P�?� 

   ค. #?'5�1�4N�็�/�O6��/�O6 

  �6คN16�6�ค6� 

    �. #?'5�1�4/��'#�O�/1$/� 

  R��6��O6��/6 

1 1 1 1 1 1.00 Q�OR�O 
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�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

12. '/�'6$Q��O1Q��N6��6� /�
 �. '6$Q�N�0             
 �. '6$�%4� 6$6#  
 ค. '6$ BN#�O6/�>��์            
 �. '6$�5�1>�6/5�% 

1 1 1 1 1 1.00 Q�OR�O 

13.  <2B/%%��%4�1�=N�็� 52
 �%6"%�์�1��5/'4ค%�%4N"�
 Q�  
 �. �5/ %4 

 �. �5/�6� 
 ค. �5/$5�1์ 

 �. �5/'>� 

1 1 1 1 1 1.00 Q�OR�O 

14.  0>%6"%�์�1��6�2?�6�%��5�
 �O1Q�  
 �. #��B��15�%>$์  

       �. %5�N�'O6$1� 

 ค. %5�N�'O6N�'/  

       �.  ��6 

1 1 1 1 1 1.00 Q�OR�O 

15.  �6%�ั��#'6$Q� Q�O/52�B
 �%4N"�Q�    
       �. �>Q�P�%N�   

       �. �>Q��O1 

 ค. O'N�    

       �.  �>Q�#5� 

1 1 1 1 1 1.00 Q�OR�O 

16.  �O1N2?$�1��>Q��B���>��?PQ�O
 �ั� 52�%6"%�์ ค/%%4/5�N AP1
 %5�16ค/6#2/$�6##6��?P2B� 
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�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

 คA1�O1Q� (� @R�Q�O) 
 �. �1��6�   

      �. � 6�N6$ 

 ค. $A��N6$   

      �. /'B��N6$ 

1 1 1 1 1 1.00 Q�OR�O 

17.  />�?�6%�ั� 52�%6"%�์ค/%
 N%>P#�O�Q��5Q��1�Q�  

 �.  �ั��#�>Q�P�%N� 
 �.  �ั��#'/�'6$ 

 ค.  �ั�N�>�N2O�'O1#'/�'6$ 

       �.  �ั�N�A1�/�B�%1��>Q�P�%N� 

1 0 1 1 1 0.80 Q�OR�O 

18.  �6%11�O��'/�'6$Q� 

  52�%6"%�์N�็��6% 5��6
 �CON%?$�Q��O6�Q�#6��?P2B� 

 (2?�Nค%@>/์) 
 �. �6$   

       �. 2#1� 
 ค. 16%#�์  

       �.  25�ค# 

1 1 1 1 1 1.00 Q�OR�O 

19. Q��ั��B�5�26#6%� 5��6
 />�?�6%2%O6��6��ั� 52�%6
 "%�์P��Q�N�>�1�B%5�1์�O/$
 />�?�6%Q/#N �O1Q�#?N/#642#
 #6��?P2B�    
 �.  �6%11�O��'/�'6$�O/$ 

  P�%O�%#Q/O%/�N%O/�@Q� 

 �.  �6%Q�ONค%AP1��5�%�N/$�ั� 

  '/�'6$�O6O���6%Q�O#A1 

 

1 1 1 1 1 1.00 Q�OR�O 
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�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

 ค.  �6%2%O6��B�P��%N/#2#5$ 

  O'4N�'?P$�Q/#N�5Q�/#� 

  �5Q�/#� 

 �.  �6%11�/>�?�6%O�N��6$�B� 

  P��Q/#NQ/O2/#Q2N�N6$�@Q� 

  �O/$�6%%C��>� 

       

20.  N/�BQ�2#N�O� %4�6�N�O62>%>�>�>N 
  %4�%#%6�>�?�6�  %4�%#%6�
 ���? 5��?/'/��N6��%�#? %4%6�
 N26/�?$์Q/O�%#0>'�6�%/>�>��5$�@�
 Nค%AP1�O�N��6$P���1��%#
 0>'�6�%Q��ั��B�5� �%��5��O1Q� 

  (/>Nค%@>/์) 
 �.  N�AP1��6�Nค%AP1�O�N��6$P��
  O���N6�R��6�2#5$P�%6�N�็�
  1$N6�#6� 

 �.  N�AP1��6��O1��6%Q/O 5��6 
  11�O��'/�'6$ Nค%AP1�O�N��6$
  P��Q/O%N/#2#5$ 

 ค.  N�AP1��6�Nค%AP1�O�N��6$P��Q�
  �ั��B�5�#?�6%2/#Q2N' 6�6�N�็�
  1B�2%%ค�N1�COO2�� 
 �.  N�AP1��6�Nค%AP1�O�N��6$P��
  O��P�%6�#?�6%� 6%B �2C�
  /6$R��5Q�/#� 

1 1 1 1 1 1.00 Q�OR�O 

%/# 0.96 Q�OR�O 
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คN@ค/@#$@��N@$ - คN@1 @�@�� @O�� 

�1�O����21��N1�N%?$�//'?�N%?$� N%AP1� ค/@#%CON�?P$/�?� ?2�%@"%�์ '>ค% –P�� 

�O121� p r O�'�' 

Q1 .63 .33 คN1��O6��N6$ � 6O��R�O�O6� 
Q2 .23 .33 คN1��O6�$6� � 6O��R�O�O6� 
Q3 .60 .47 �6��'6� � 6O��R�O�6��'6� 
Q4 .40 .40 �6��'6� � 6O��R�O�6��'6� 
Q5 .63 .47 คN1��O6��N6$ � 6O��R�O�6��'6� 
Q6 .70 .53 คN1��O6��N6$ � 6O��R�O�6��'6� 
Q7 .60 .40 คN1��O6��N6$ � 6O��R�O�6��'6� 
Q8 .30 .47 คN1��O6�$6� � 6O��R�O�6��'6� 
Q9 .53 .13 �6��'6� � 6O��R�O�6��'6� 
Q10 .73 .40 คN1��O6��N6$ � 6O��R�O�6��'6� 
Q11 .73 .40 คN1��O6��N6$ � 6O��R�O�6��'6� 
Q12 .63 .33 คN1��O6��N6$ � 6O��R�O�O6� 
Q13 .80 .33 คN1��O6��N6$ � 6O��R�O�O6� 
Q14 .60 .47 �6��'6� � 6O��R�O�6��'6� 
Q15 .60 .40 คN1��O6��N6$ � 6O��R�O�6��'6� 
Q16 .43 .73 �6��'6� � 6O��R�O�? 
Q17 .63 .60 คN1��O6��N6$ � 6O��R�O�? 
Q18 .60 .40 คN1��O6��N6$ � 6O��R�O�6��'6� 
Q19 .50 .20 �6��'6� � 6O��R�O�O6� 
Q20 .50 .20 �6��'6� � 6O��R�O�O6� 

 

คN@ค/@#N�AP1#?P��1��O121� � @�/� 20 �O1 

Cronbach’s Alpha N of Items 

.893 20 
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2%B��'คN@ค/@#N�AP1#?P� ( ) � @�/� 20 �O1 

�1��@�/>�?$ N%AP1� �@% ?��@�'2?#&��>N�@%11�O��O'>2%O@�2%%ค์ ?2�%@"%�์ N AP1�@%O2��
�@�0>'�NR�$ �?PQ�O�/?��%%#�>�>�?' 4D System �1��?�N%?$��?Q�#?�$#0@�1@�ี�?P 5  

P%�N%?$�2/��B/'@�/>�$@'?$ �'�B%? 
 

คN@ค/@#N�AP1#?P��?Q���?� � @�/� 20 �O1 

Reliability Statistics 

Cronbach's Alpha Cronbach’s Alpha Based 
on Standardized ltems 

N of Items 

.893 .894 20 

 

�@%� @O�� &�>�%%#�@� B��> >2?$  6 %>�?� �?��?Q 
ค/@#� @ ค/@#N�O@Q� �@%� @R�Q�O />Nค%@>/์ 2?�Nค%@>/์ �%>N#>�คN@ 

6 �O1 5 �O1 2 �O1 4 �O1 2 �O1 1 �O1 

 

1.  52�%6"%�์ /#6$�@��O1Q�   
 �. N�?Q$/     

 �. N2AQ1�O6  
 ค. 2%O1$ค1     

 �. 25�/6' 

2.  52�%6"%�์�O1Q��?P�N��1��%4/5�>�1��5/'4ค%�%��5��O1Q�  
 �. �'1�1�ค์ 

 �. �%1�ค1 

 ค. 2�5�N '6 
 �. N�%64N �% 

3. ค 6/N6 <$A�Nค%AP1�= Q�1�?� #?�?P#6�6�14R%   
 �. ค 6N%?$�Nค%AP1�O�N��5/�1�N�O6�6$  

 �. ค 6N%?$�Nค%AP1�O�N��5/�1� %42��์  

 ค. ค 6N%?$�Nค%AP1�O�N��5/�1��5/�6�N'?$�O��Nค%AP1��O�  
 �. ค 6N%?$�Nค%AP1�O�N��5/�1��5/ %4N'?$�O��Nค%AP1��O� 

4.  52�%6"%�์ �A1N�็� Creative Art �%4N"�/�@P��?P�%�คB�คN621�O�%�Q��O6�0>'�4O���Q�N�N��5�
#6��?P2B�  

 �. �>�%�%%# 

 �. 2�6�ั�$�%%# 
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 ค. �%4�>#6�%%#    

 �. �B%>$6�ค0>'�N 
5. '4ค%�@�� 6�%% ์�?PN�>��@Q�Q�2#5$%5��6'�?P 5 �%��5��O1Q�  
 �. ค�4'4ค%�%# %4�%6�>��%4 5��์ �0์ 

 �. ค�4'4ค%N�O6 %4$6N�N/0%์/�0์/>/5��์ 
 ค. ค�4'4ค%/5�2/��B/'6�  
 �. ค�4'4ค%N�O6คB� %4�%4$C%/�0์ 

6. '6$�ั�N2AQ1�1�/�B#6��%��5��O1Q�    
 �. '6$���    

 �. '6$Q�N�0 

 ค. '6$ BN#�O6/�>��์    

 �. '6$�5�1>�6/5�% 

7. 

 

 

 

 

�6�"6 '/�'6$�?P� 6#6Q�O�ั�1์��N2AQ1#?�AP1/N6'6$14R%   
 �. '6$���     

 �. '6$Q�N�0 

 ค. '6$ BN#�O6/�>��์    

 �. '6$�5�1>�6/5�% 

 

 �@�"@  ���1�ค @�@#�O1�?P 8 – 10 
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8. '/�'6$/#6$N'� 1 �?P�%6��Q� 52�%6"%�์�1��5/�6��%��5��O1Q�  
 �. '6$���     

 �. '6$Q�N�0 

 ค. '6$�O6#�C   

 �. '6$�%/$N�>� 
9. '/�'6$/#6$N'� 2 �?P�%6��Q� 52�%6"%�์�1��5/�6��%��5��O1Q�  

 �. '6$���     

 �. '6$Q�N�0 

 ค. '6$�O6#�C 
 �. '6$�%/$N�>� 
10. '/�'6$/#6$N'� 3 �?P�%6��Q� 52�%6"%�์�1��5/�6��%��5��O1Q�  

 �. '6$���     

 �. '6$Q�N�0 

 ค. '6$�O6#�C   

 �. '6$�%/$N�>�  

11. �O1Q��'N6/�@�'5�1�4'6$�5�1>�6/5�% R�O�C��O1� 
 �. #?'5�1�426#N/'?P$#�O6�N�N6ค'O6$�'?��5/ 

 �. #?'5�1�42?PN/'?P$#�5�B%52ค'O6$�1�R#O2?P�?� 

 ค. #?'5�1�4N�็�/�O6��/�O6�6คN16�6�ค6� 

 �. #?'5�1�4/��'#�O�/1$/�R��6��O6��/6 

12. '/�'6$Q��O1Q��N6��6� /� 

 �. '6$Q�N�0    

 �. '6$�%4� 6$6#  
 ค. '6$ BN#�O6/�>��์    

 �. '6$�5�1>�6/5�% 

13. <2B/%%��%4�1�=N�็� 52�%6"%�์�1��5/'4ค%�%4N"�Q�  
 �. �5/ %4 

 �. �5/�6� 
 ค. �5/$5�1์ 

 �. �5/'>� 
14. 0>%6"%�์�1��6�2?�6�%��5��O1Q�  
 �. #��B��15�%>$์  

 �. %5�N�'O6$1� 

 ค. %5�N�'O6N�'/  

 �. ��6  
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15. �6%�ั��#'6$Q� Q�O/52�B�%4N"�Q�    
 �. �>Q�P�%N�   

 �. �>Q��O1 

 ค. O'N�    

 �. �>Q�#5� 

16. �O1N2?$�1��>Q��B���>��?PQ�O�ั� 52�%6"%�์ ค/%%4/5�N AP1%5�16ค/6#2/$�6##6��?P2B� คA1�O1Q�  
 �. �1��6�    

 �. � 6�N6$ 

 ค. $A��N6$    

 �. /'B��N6$ 

17. />�?�6%�ั� 52�%6"%�์ค/%N%>P#�O�Q��5Q��1�Q�  

 �. �ั��#�>Q�P�%N� 
 �. �ั��#'/�'6$ 

 ค. �ั�N�>�N2O�'O1#'/�'6$ 

 �. �ั�N�A1�/�B�%1��>Q�P�%N� 
18. �6%11�O��'/�'6$Q� 52�%6"%�์N�็��6% 5��6�CON%?$�Q��O6�Q�#6��?P2B�  

 �. �6$   

 �. 2#1� 
 ค. 16%#�์  

 �. 25�ค# 

19. Q��ั��B�5�26#6%� 5��6/>�?�6%2%O6��6��ั� 52�%6"%�์P��Q�N�>�1�B%5�1์�O/$/>�?�6%Q/#N �O1Q�#?
N/#642##6��?P2B� 

 �. �6%11�O��'/�'6$�O/$P�%O�%#Q/O%/�N%O/�@Q� 

 �. �6%Q�ONค%AP1��5�%�N/$�ั�'/�'6$�O6O���6%Q�O#A1 

 ค. �6%2%O6��B�P��%N/#2#5$O'4N�'?P$�Q/#N�5Q�/#��5Q�/#� 

 �. �6%11�/>�?�6%O�N��6$�B�P��Q/#NQ/O2/#Q2N�N6$�@Q��O/$�6%%C��>� 

20. N/�BQ�2#N�O� %4�6�N�O62>%>�>�>N  %4�%#%6�>�?�6�  %4�%#%6����? 5��?/'/� �N6��%�#? %4%6�
N26/�?$์Q/O�%#0>'�6�%/>�>��5$�@�Nค%AP1�O�N��6$P���1��%#0>'�6�% Q��ั��B�5� �%��5��O1Q�  
 �. N�AP1��6�Nค%AP1�O�N��6$P��O���N6�R��6�2#5$P�%6�N�็�1$N6�#6� 

 �. N�AP1��6��O1��6%Q/O 5��611�O��'/�'6$Nค%AP1�O�N��6$P��Q/O%N/#2#5$ 

 ค. N�AP1��6�Nค%AP1�O�N��6$P��Q��ั��B�5�#?�6%2/#Q2N' 6�6�N�็�1B�2%%ค�N1�COO2�� 
 �. N�AP1��6�Nค%AP1�O�N��6$P��O��P�%6�#?�6%� 6%B�2C�/6$R��5Q�/#� 
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N�'$O����21��N1�N%?$�//'?�N%?$� N%AP1� ค/@#%CON�?P$/�?� ?2�%@"%�์ '>ค% -P�� 

�O1�?P N�'$ 

1 � 

2 � 
3 � 
4 � 

5 � 

6 � 
7 ค 

8 � 

9 ค 

10 ค 

11 � 
12 � 
13 � 

14 � 

15 � 

16 � 

17 ค 

18 � 

19 � 

20 � 
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คN@�?��?ค/@#21�ค'O1� (IOC) Q��@��?P 1 ,2 ,3 O'> 4 

%@$/>�@�@%�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2�� 032241 %>�?��?Q�#?�$#0@�1@�ี�?P 5 

 

�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

Q��@��?P 1 Q�O���@%�?��@%N%?$�%CO�?P 2  

1. ค/6#�C��O1��1�N�AQ1/6 1 1 1 1 1 1 Q�OR�O 
2. />�?�6%� 6N2�1 1 1 1 1 1 1 Q�OR�O 
Q��@��?P 2 Q�O���@%�?��@%N%?$�%CO�?P 3  

1. ค/6#�C��O1��1�N�AQ1/6 1 1 1 1 1 1 Q�OR�O 
2. />�?�6%� 6N2�1 1 1 1 1 1 1 Q�OR�O 
Q��@��?P 3 Q�O���@%�?��@%N%?$�%CO�?P 4  

1. ค/6#�C��O1��1�N�AQ1/6 1 1 1 1 1 1 Q�OR�O 
2. />�?�6%� 6N2�1 1 1 1 1 1 1 Q�OR�O 
Q��@��?P 3 Q�O���@%�?��@%N%?$�%CO�?P 4  

1. ค/6#�C��O1��1�N�AQ1/6 1 1 1 1 1 1 Q�OR�O 
2. />�?�6%� 6N2�1 1 1 1 1 1 1 Q�OR�O 

%/# 1 Q�OR�O 
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คN@�?��?ค/@#21�ค'O1� (IOC) O���%>N#>��?�1>��>�?�> 
%@$/>�@�@%�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2�� 032241 %>�?��?Q�#?�$#0@�1@�ี�?P 5 

 

�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

O���%>N#>��@%11�O��'/�'@$�ั� ?2�%@"%�์ P�$Q�O�/?��%%# �>�>�?' 4D System  

(O���@%�?��@%N%?$�%CO�?P 2) 
1. /'5�O'4�5Q��1��6%11�O�� 1 1 1 1 1 1 Q�OR�O 
2. ค/6#2#�B' 1 1 1 1 1 1 Q�OR�O 
3. �?P#6O'4O�/ค>� 1 1 1 1 1 1 Q�OR�O 

4.ค/6#ค>�2%O6�2%%ค์ 
1 1 1 1 1 1 Q�OR�O 

O���%>N#>��@%�@�2>�@�O'>�@%/@�'/�'@$ (O���@%�?��@%N%?$�%CO�?P 3) 
1. �5Q��1��6%�@�24�@�O'4/6�'/�'6$ 1 1 1 1 1 1 Q�OR�O 
2. �6%Q�O1B��%�์ 1 1 1 1 1 1 Q�OR�O 
3. �6%2AP1ค/6#/#6$�O/$'/�'6$ 1 1 1 1 1 1 Q�OR�O 
4. �6%�5�/6�'/�'6$ 1 1 1 1 1 1 Q�OR�O 
O���%>N#>��@%�ั� ?2�%@"%�์ (�%1�ค1) (O���@%�?��@%N%?$�%CO�?P 4) 
1. N2O��>Q��O1N�็�%4N�?$�N%?$�%O1$ 1 1 1 1 1 1 Q�OR�O 
2. N2O��>Q�P�%N�N�็�%4N�?$�N%?$�%O1$ 1 1 1 1 1 1 Q�OR�O 
3.  �6%�ั�O'4�6%N�O��O6$N�็�%4N�?$�
 N%?$�%O1$ 

1 1 1 1 1 1 Q�OR�O 

4. ค/6#�%4�?��1�'/�'6$ 1 1 1 1 1 1 Q�OR�O 
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�O1�?P 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

O���%>N#>��?�1>�@%��>�?�>�N@% @N '�คA�N�A1�/�@$ (O���@%�?��@%N%?$�%CO�?P 5) 
1.  N16Q�Q2NO'4#?ค/6#N ?$% $6$6#Q� 

 �6%N%?$�%CO 1 1 1 1 1 1 Q�OR�O 

2.  0@�16คO�ค/O6/6ค/6#%CO�6�O/'N�N%?$�%CO
 �N6�N 

1 1 1 1 1 1 Q�OR�O 

3.  ค/6#25# 5��์คCN 1 1 1 1 1 1 Q�OR�O 
4.  ค/6# %O1#N %?$� 1 1 1 1 1 1 Q�OR�O 
O���%>N#>��@%� @N2�1%@$�@�/>�@�@%�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2�� (O���@%�?��@%
N%?$�%CO�?P 5) 
1. N�AQ1/6 1 1 1 1 1 1 Q�OR�O 
2. #?ค/6#ค>�2%O6�2%%ค์ 1 1 1 1 1 1 Q�OR�O 
3. N�ค�>ค�6%� 6N2�1 1 1 1 1 1 1 Q�OR�O 
4. �6%Q�ON�คP�P'$? 1 1 1 1 1 1 Q�OR�O 

%/# 1 Q�OR�O 
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คN@�?��?ค/@#21�ค'O1� (IOC) O���%>N#>�ค/@# @� 1Q� 

%@$/>�@�@%�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2�� 032241 %>�?��?Q�#?�$#0@�1@�ี�?P 5 

 

ค/@# @� 1Q� 

ค/@#ค>�N/O��1��CON�?P$/�@� 

IOC O�'�' 

�CON�
?P$/

�@
�ค

��
?P 1 

�CON�
?P$/

�@
�ค

��
?P 2 

�CON�
?P$/

�@
�ค

��
?P 3 

�CON�
?P$/

�@
�ค

��
?P 4 

�CON�
?P$/

�@
�ค

��
?P 5 

1.  ค%C#?�6%N�%?$#�6%21�  1 1 1 1 1 1 Q�OR�O 
2.  �6%�5��%%$6�60/O1�N%?$�N1AQ1�N1�6%
 N%?$��6%21� 

1 1 1 1 1 1 Q�OR�O 

3.  ค%CO�O��B��%42�ค์�6%N%?$�%CO�5�N�� 1 1 1 1 1 1 Q�OR�O 
4.  �>��%%#�6%N%?$��6%21�21�ค'O1��5�
 �B��%42�ค์�6%N%?$��6%21� 

1 1 1 1 1 1 Q�OR�O 

5.  ค%C2N�N2%>#Q/O�5�N%?$�� 6�6�%N/#�5�N�็�
 �'BN# O'4%6$�Bคค' 

1 1 1 1 1 1 Q�OR�O 

6.  ค%CQ/OP1�62�5�N%?$��5��6#�ั�/6 1 1 1 1 1 1 Q�OR�O 
7.  />�?�6%�%4N#>��'�6%�5�N��21�ค'O1�
 �5�/5��B�%42�ค์�6%N%?$�%CO 1 1 1 1 1 1 Q�OR�O 

8.  ค%C1�>�6$/>�?�6%Q�O�/5��%%#�>�>�5' 4D 

 System 1$N6�'4N1?$�O'4N�O6Q��N6$ 

1 1 1 1 1 1 Q�OR�O 

9.  �/5��%%#�>�>�5' 4D System �N/$Q/O
 �5�N%?$�11�O��2%O6�2%%ค์'/�'6$ 52
 �%6"%�์R�O24�/�O'42/$�6#$>P��@Q� 

1 1 1 1 1 1 Q�OR�O 

10. �/5��%%#�>�>�5' 4D System #?ค/6#
 �5�2#5$ 26#6%�� 6R��%4$B��์Q�OR�OQ�
 1�6ค� 

1 1 1 1 1 1 Q�OR�O 

11. ค%C#?�%>$6 �6%O�N��6$ �N/��?/6�62B"6  
 O'4#?N#��6 N16Q�Q2N�CO'�5�N%?$� 

1 1 1 1 1 1 Q�OR�O 

12. �5�N%?$�N%?$�1$N6�#?ค/6#2B� 1 1 1 1 1 1 Q�OR�O 
%/# 1 1 1 1 1 1 Q�OR�O 
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"@ค��/� � 
/'?�2C�%O'>คCN#A1�@%Q�OO���>��%%#�@%�?��@%N%?$�%CO 

�@%11�O��O'>2%O@�2%%ค์ ?2�%@"%�์  N AP1�@%O2���@�0>'�NR�$ 

P�$Q�O �/?��%%#�>�>�?' 4D System 
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/'?�2C�%O'>คCN#A1�>��%%# 

�@% ?��@�'2?#&��>N�@��@%N%?$��1��?�N%?$� N%AP1� �@%11�O��O'>
2%O@�2%%ค์ ?2�%@"%�์ N AP1�@%O2���@�0>'�NR�$  

�?PQ�O�/?��%%#�>�>�?' 4D System 

 

 

 

 

 

 

 

 

 �1์N�   �O1#�ั��@�B' 

 

 

 

 

 

 

 

 

�%>��@0@�1@0@2�%#/@�?��>� 2@�@/>�@�@�0>'�N0@�1@ 
ค�>0>'��%%#0@2�%์ 

#/@/>�$@'?$N�คP�P'$?%@�#�ค'�?��B%? 
�ี�@%0@�1@ 2566 
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/'?��@%O'>N/�B�' 

 �>��%%#�6%N%?$�%CO �6% 5��6�'25#&��>N�6%11�O��O'42%O6�2%%ค์ 52�%6"%�์ N AP1�6%
O2���6�0>'�NR�$ �?PQ�O�/5��%%#�>�>�5' 4D System �1��5�N%?$��5Q�#5�$#0@�16�?�?P 5 P%�N%?$�2/�
�B/'6�/>�$6'5$ �'�B%? �?P#BN�N�O� 5��6�5�N%?$�Q��O6��5�14�6%11�O��2%O6�2%%ค์ 52�%6"%�์ P�� - 
'4ค% P�$N%?$�%CO�%4/5�>ค/6#N�็�#6O'4ค/6#2 6ค5��1� 52�%6"%�์ P�� – '4ค% �6%11�O��
2%O6�2%%ค์'/�'6$    52�%6"%�์ (�%1�ค1) �N6��6%Q�O�/5��%%#�>�>�5' 4D System �5Q��1��6%�@�
24�@�O'4�6%/6�'/�'6$ �6%�ั� 52�%6"%�์ (�%1�ค1) � 6N2�1คB�คN6O'4�6%N�$O %N 52�%6"%�์  
 

�B�#BN�/#@$ 

 1. N AP1Q/O�5�N%?$�26#6%�1�>�6$ค/6#/#6$O'4ค/6#2 6ค5��1� 52�%6"%�์ P�� – '4ค%
R�$R�O 
 2. N AP1Q/O�5�N%?$�26#6%�1�>�6$�%4/5�>ค/6#N�็�#6�1� 52�%6"%�์ P�� - '4ค%R�$R�O  
 3. N AP1Q/O�5�N%?$�26#6%�1�>�6$'5�1�4%C�O���1� 52�%6"%�์ P�� - '4ค%R�$R�O  
 4. N AP1Q/O�5�N%?$�26#6%�1�>�6$/'5��6%11�O��2%O6�2%%ค์'/�'6$ 52�%6"%�์P�$Q�O
�/5��%%#  �>�>�5' 4D System R�O 
 5. N AP1Q/O�5�N%?$�26#6%�11�O��2%O6�2%%ค์'/�'6$ 52�%6"%�์ (�%1�ค1) �O/$
�/5��%%#�>�>�5'  4D System R�O 
 6. N AP1Q/O�5�N%?$�26#6%�N�O6Q�O'41�>�6$1B��%�์�?PQ�OQ��6%2%O6� 52�%6"%�์�N6� N R�O 
 7. N AP1Q/O�5�N%?$�N�O6Q�%C�O���1� 52�%6"%�์O'4/'5��6%2%O6�'/�'6$�%4N"��N6� N 

 8. N AP1Q/O�5�N%?$�26#6%��@�24�@�O'4/6�'/�'6$�>Q��6��� 52�%6"%�์R�O 
 9. N AP1Q/O�5�N%?$�26#6%�1�>�6$�5Q��1��6%�ั� 52�%6"%�์R�O 
 10. N AP1Q/O�5�N%?$�26#6%���>�5�>�6%�ั�'/�'6$ 52�%6"%�์R�O�6#'/�'6$�?P11�O��R�O 
 11. �5�N%?$�26#6%�� 6N2�1O�/ค>��'�6��6%�ั� 52�%6"%�์R�O 
 12. �5�N%?$�1�>�6$คB�คN6O'4�%4P$��์�1��6%2%O6� 52�%6"%�์R�O 
 

Pค%�2%O@� 
 #/'�%42��6%�์�?P�5��6%N%?$��6%21� N AP1Q/O�5�N%?$�N�>��6%N%?$�%CO �5��?Q 
 1. ค/6#/#6$O'4ค/6#2 6ค5��1� 52�%6"%�์ 

 2. �%4/5�>ค/6#N�็�#6�1� 52�%6"%�์ 

 3. '5�1�4%C�O���1� 52�%6"%�์  
 4. 1�>�6$ค/6#N�็�#6�1��/5��%%#�>�>�5' 4D System �6%11�O���6% 
 5. �@��6%Q�ONค%AP1�#A1�/5��%%#�>�>�5'4D System   
 6. 1�>�6$'5�1�4%C�O��'6$R�$O���N6�N   
 7. �@���>�5�>�6%Q�ON2O�'6$R�$11�O��'/�'6$ AQ��6� 

 8. 1�>�6$�6%11�O���6%/6�'/�'6$�ั� 52�%6"%�์Q��>Q�2N/��N6�N  



125 

 9.  �@���>�5�>�6%11�O��'/�'6$�ั� 52�%6"%�์ (�%1�ค1) 
-  10. �6%Q�ONค%AP1�#A11B��%�์Q��6%�ั� 52�%6"%�์ 

 11. 1B��%�์O'4O�N�/�O6�?PQ��6%2%O6��6� 52�%6"%�์ 

 12. �6%/6�24�@��@��O6 �6%/6�'/�'6$ '��� 52�%6"%�์ 

 13. �6%�ั� 52�%6"%�์ �%1�ค1 �6#'/�'6$�?P11�O�� 

 14. � 6N2�1O�/ค>�Q��6%11�O���>Q��6�  52�%6"%�์ (�%1�ค1) 
 15. คB�คN6O'4�%4P$��์�1��6%2%O6��>Q��6� 52�%6"%�์ 

 16. N�$O %N�'�6��>Q��6� 52�%6"%�์Q��6��>�%%0�6%�1�P%�N%?$� 

 

�1��N@$N�AQ1/@ 

 �%4�1��O/$ 5 O���6%�5��6%N%?$�%CO �5��?Q 
 �>��%%#�@%N%?$�%CO 
 O���@%�?��@%N%?$�%CO�?P 1 �%%$6$N�?P$/�5�ค/6#%CON�AQ1��O�N�?P$/�5��6%�ั��6� 52�%6"%�์ 

R�OO�N ค/6#/#6$ ค/6#2 6ค5��1� 5�%6"%�์ �%4/5�> />/5��6�6%Nค%AP1�O�N��6$Q��6��6�0>'�N�5Q�O�N
1�?����@��ั��B�5� O'4%C�O��Nค%AP1�O�N��6$P��- '4ค%R�$ P�$Q�O PowerPoint 

 O���@%�?��@%N%?$�%CO�?P 2 �%%$6$O'426�>��6%Q�ONค%AP1�#A1Q��/5��%%# 4D System Q�
�6%11�O��2%O6�2%%ค์'/�'6$�6#O%��5��6'Q�O'4�>���6�6% %/#�5Q��6%Q�O1B��%�์Q��6%2%O6�
�6� 52�%6"%�์ 

 O���@%�?��@%N%?$�%CO�?P 3 �%%$6$O'426�>��6%�@�24�@�O'4�6%/6�'6$ 52�%6"%�์P�$
Q�O�/5��%%# 4D System R�OO�N �6%/6�'/�'6$O'4�6%�ั� 52�%6"%�์  
 O���@%�?��@%N%?$�%CO�?P 4 1�>�6$O'426�>��6%�ั��6� 52�%6"%�์N�AQ1��O� R�OO�N �6%�ั�
'/�'6$Q�'5�1�4�N6�N �5Q��1�/>�?�6%�6%�ั� 52�%6"%�์ �6%�ั��>Q��O1 �6%�ั��>Q�P�%N� O'4�6%
/�B��>Q� 

 O���@%�?��@%N%?$�%CO�?P 5 � 6N2�1O�/�6�1�B%5�1์O'4N�$O %N 52�%6"%�์ �>�%%0�6%2CN
�B#��O'4�6�P�N�?$'#?N�?$ 

 

�@%� @/��%>$>N/'@�@%�?��@%N%?$�%COO'>คN@�Q @/�?�ค>O�� 

 %6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2��  �%4�1��O/$ 1 /�N/$ 5 O���6%�5��6%
N%?$�%CO Q�ON/'6Q��6%�5��6%N%?$�%CO 14 �5P/P#� �@P��%4�1��O/$Pค%�2%O6� �5��?Q 
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Pค%�2%O@�O���@%�?��@%N%?$�%CO 
%@$/>�@�@%�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2��    �?Q�#?�$#0@�1@�ี�?P 5 

"@คN%?$��?P 1  �ี�@%0@�1@ 2566      N/'@ 14 �?P/P#� 
�AP1/�N/$�@%N%?$�%CO   �@%2%O@� ?2�%@"%�์Q��@��@�0>'�N    
O���@%�?��@%

N%?$�%CO�?P N%AP1� � @�/�
N/'@ �Q @/�?�ค>O�� 

1 ค/6#%CON�?P$/�5��6%�ั� 52�%6"%�์ค/6#/#6$�1�    
 52�%6"%�์   

- ค/6#2 6ค5��1�  52�%6"%�์ 

- �%4/5�>ค/6#N�็�#6�6%�ั��6� 

 52�%6"%�์P�� '4ค% 

2 20 

2 �6%Q�O�/5��%%#�>�>�5'  4D System 2 20 

3 �6%�@�24�@�O'4�6%/6�'6$    
     -    1B��%�์�?PQ�OQ��6%2%O6� 52�%6"%�์ 

     -    /'5��6%2%O6�'/�'6$�%4N"��N6�N 

     -    />�?�6%�@�24�@�O'4/6�'/�'6$ 

2 20 

4 �6%�ั�'/�'6$ 52�%6"%�์ (�%1�ค1)       
- /'5�O'4/>�?�6%�ั� 52�%6"%�์ 

- �6%�ั�'/�'6$ 52�%6"%�์ 

6 20 

5 �6%� 6N2�1O'4N�$O %N�6� 52�%6"%�์  
- O�/ค>��6%1�B%5�1์ 52�%6"%�์ 

- คB�คN6O'4�%4P$��์�1� 52�%6"%�์ 

2 20 

%/# 14 100 
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O�/�@��@%�?��@%N%?$�%CO 
 1. Q�O/>�?�6%�%%$6$Q/Oค/6#%CON%AP1�ค/6#/#6$O'4ค/6#2 6ค5��1��1� 52�%6"%�์ �%4/5�>
ค/6#N�็�#6 '5�1�4%C�O���1� 52�%6"%�์ 

 2. Q�ON�คP�P'$?Q��%4�1��6%�%%$6$ VDO ค/6#N�็�#6�1� 52�%6"%�์ 2AP1 Power 

Point  

Q��6� O'4Q�ค/6#%CO 
 3. 1�>�6$O'426�>��6%�/5��%%#Q�O�>�>�5' 4D System 11�O��2%O6�2%%ค์'/�'6$�6#
O%��5��6'Q�O'4�>���6�6% 

 4. �5�N%?$�11�O�� 52�%6"%�์ (�%1�ค1) P�$Q�O�/5��%%#�>�>�5' 4D System 

 5. �5�N%?$��6%�ั��6� 52�%6"%�์ �ั�'/�'6$�?PR�O�6��6%11�O���/5��%%#�>�>�5' 4D 

System 

 6. �%4N#>��'25#&��>N �6%� 6N2�1�'�6��6%11�O�� 52�%6"%�์ (�%1�ค1) O'4�6%
�ั� 52�%6"%�์ (�%1�ค1) 
 

�>��%%#�@%N%?$�%CO 
 O���@%�?��@%N%?$�%CO�?P 1 �%%$6$N�?P$/�5�ค/6#%CON�AQ1��O�N�?P$/�5��6%�ั��6� 52�%6"%�์ 
R�OO�N ค/6#/#6$ ค/6#2 6ค5��1� 5�%6"%�์ �%4/5�> />/5��6�6%Nค%AP1�O�N��6$Q��6��6�0>'�N�5Q�O�N
1�?����@��ั��B�5� O'4%C�O��Nค%AP1�O�N��6$P��- '4ค%R�$ P�$Q�OQ�ค/6#%CO�?P 1 O'4 Power Point 
�%4�1�O'4Q/O�5�N%?$�� 6O����21��N1�N%?$�  
 O���@%�?��@%N%?$�%CO�?P 2 �%%$6$O'426�>��6%Q�ONค%AP1�#A1�/5��%%#�>�>�5' 4D System 

Q��6%11�O��2%O6�2%%ค์'/�'6$�6#O%��5��6'Q�O'4�>���6�6% %/#�5Q��6%Q�O1B��%�์Q��6%2%O6�
�6� 52�%6"%�์ O'426�>�/>�?�6%11�O��'/�'6$ %O1#�5Q�Q/O� 6�>��%%#11�O�� 52�%6"%�์  
(�%1�ค1) O'4O��Q�ค/6#%CO�?P 2  

 O���@%�?��@%N%?$�%CO�?P 3 �%%$6$O'426�>��6%�@�24�@�O'4� 6�>��%%#�6%/6�'6$ O'O/
Q/O�5�N%?$�� 6Q��6��?P 2 N�็��'BN#  52�%6"%�์ (�%1�ค1) P�$Q�O�/5��%%#�>�>�5' 4D System �6#Q�
ค/6#%CO�?P 3 O'O/Q/O�5�N%?$�O�N��'BN# �@��6%�@�24�@�O'4/6�'/�'6$ 

 O���@%�?��@%N%?$�%CO�?P 4 1�>�6$O'426�>��6%�ั��6� 52�%6"%�์N�AQ1��O� R�OO�N�6%�ั�
'/�'6$Q�'5�1�4�N6�N �5Q��1�/>�?�6%�6%�ั� 52�%6"%�์ (�%1�ค1) �6%�ั��>Q��O1 �6%�ั��>Q�P�%N� 
O'4�6%/�B��>Q� %O1#O��Q�ค/6#%CO 4 O'4Q/O�5�N%?$��@��6%�ั� 52�%6"%�์ (�%1�ค1) P�$Q/O� 6Q�
�6��?P 3 N�็��'BN#  

 O���@%�?��@%N%?$�%CO�?P 5 �%%$6$O�/�6��6%1�B%5�1์ 52�%6"%�์� 6N2�1O�/�6�
1�B%5�1์O'4N�$O %N 52�%6"%�์ �>�%%0�6%2CN�B#��O'4�6�P�N�?$'#?N�?$  %O1#�5Q�O��Q�ค/6#%CO�?P 5 
O'O/Q/O�5�N%?$�� 6Q��6��?P 4 N�็��'BN# 
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�@%/?�O'>�%>N#>��' 

 1. O����21�ค/6#%CON%AP1� ค/6#%CON�?P$/�5��6%�ั� 52�%6"%�์ 20 �O1 

 2. O���%4N#>��6%11�O��2%O6�'/�'6$ 

 3. O���%4N#>��6%�@�24�@�O'4�6%/6�'/�'6$ 

 4. O���%4N#>��6%�ั�'/�'6$ 52�%6"%�์  (�%1�ค1) 
 5. O���%4N#>��6%� 6N2�1O'4N�$O %N 52�%6"%�์  
 6. O��21��6# @� 1Q�Q��6%�5��6%N%?$��6%21�P�$Q�O�/5��%%#�>�>�5' 4D System 
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ค @1�>�@$%@$/>�@  
/>�@�@%�%>�>1�์Nค%AP1�O�N��@$N AP1�@%O2��     %/?2/>�@ 032241       �'BN#2@%>�@%N%?$�%CO0>'�> 

�?Q�#?�$#0@�1@�ี�?P 5              "@คN%?$��?P 1        N/'@N%?$�  20   �?P/P#�  
 

 

0@�16�?P#6�1� 0>%6"%�์ ��># ># ์ 6"%�์O'4 52�%6"%�์  R�OO�N ค/6#/#6$ ค/6#2 6ค5� 
�%4/5�>ค/6#N�็�#6O'4/>/5��6�6% �%4N"�  /'5�O'4�%%#/>�?Q��6%2%O6�O'411�O��2%O6�2%%ค์O'4
%4�B�ั��5$�?P#?�N1�6%N�'?P$�O�'�Nค%AP1�O�N��6$�6�0>'�NR�$P��- '4ค%  #?ค/6#�AP��1�Q�0>'�4 #?/>�5$ 
Q�NN%?$�%CO O'4N/O�คB�คN6�1��6%1�B%5�1์ /5���%%# "C#>�ั��6R�$ 

 

#@�%�@��@%N%?$�%CO 
     0 3.1 N�O6Q�O'4O2��11��6��6�0>'�N1$N6�2%O6�2%%ค์/Nิค%64/์/> 66�1/>�6%%�์คB�คN6
�6�0>'�N�N6$�1�ค/6#%CO2@�ค/6#ค>�1$N6�1>2%4 �AP��# O'4�%4$B��์Q�OQ��?/>��%4� 6/5� 

  0 3.2 N�O6Q�ค/6#25# 5��์%4//N6��6�0>'�N�%4/5�>062�%์O'4/5���%%#N/O�คB�คN6�1�
�6�0>'�N�?PN�็�#%���6�/5���%%# "C#>�ั��6�O1��>P�"C#>�ั��6R�$O'426�' 

   

  �?/�?Q/?��N/��?Q� 

  0 3.1 #.6/5 �%%$6$ O'4/>Nค%64/์ 1>��> '�1�Nค%AP1�O�N��6$O2� 2?N2?$� �6�1B��%�์O'4
2�6��?P�?P#?�'�N1�6%O2�� 
  0 3.1 #.6/5 />Nค%64/์O�N��1��6%O2���6�0>'�N O'4�6%'4ค%�?P�O1��6%2AP1ค/6#/#6$    
Q��6%O2�� 
  0 3.2 #.4/4 � 6N2�1O�/ค>�Q��6%1�B%5�1์�6�0>'�NR�$ 
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O���@%�?��@%N%?$�%CO�?P 1 

  
%/52/>�6 032241   />�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2��       �5Q�#5�$#0@�16�?�?P 5   
"6คN%?$��?P 1/2566   /�N/$�6%N%?$�%CO�?P 1 �6%2%O6� 52�%6"%�์Q��6��6�0>'�N   N/'6N%?$� 14 �5P/P#� 
N%AP1�  ค/6#%CON�?P$/�5��6%�ั� 52�%6"%�์'4ค% P��                 N/'6N%?$�  2   �5P/P#� 
ค%C�CO21� �6$ �1์N�   �O1#�ั��6�B'             P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%? 
 

2@%>2 @ค?�/ค/@#ค>�%/�$1� 

  52�%6"%�์P�� - '4ค%R�$ N�็�Nค%AP1�O�N��6$�?PN�็�1�ค์�?P2 6ค5��1��6%O2���6�0>'�N                         
#?ค/6#2 6ค5��?P�N��1��6�5��%2�6�"6 �1��5/'4ค%  52�%6"%�์�B�$A�Nค%AP1� P�� - '4ค% #?
/>/5��6�6%�%4/5�>ค/6#N�็�#6�1� 52�%6"%�์ �5Q�O�N1�?����@��ั��B�5�'5�1�4O'4%C�O���6%2%O6�
'/�'6$�ั��1� 52�%6"%�์P�$�?P�%6���5�N�� �%B�%5��P�2>��%์ �5Q�O�N%5��6'�?P 1 ���@�%5��6'
�ั��B�5� �@P�O�N'4�N/�$Bค2#5$#?/>/5��6�6%%C�O��'/�'6$ N1�'5�1�์O'415�'5�1�์�1� 52�%6"%�์O�N
'4�%4N"��?PO���N6��5�O�N'4Q��N/�$Bค2#5$ 

 

#@�%�@��@%N%?$�%CO/�?/�?Q/?� 

 #@�%�@��@%N%?$�%CO   

 0 3.2 N�O6Q�ค/6#25# 5��์%4//N6��6�0>'�N�%4/5�>062�%์O'4/5���%%#N/O�คB�คN6�1�
�6�0>'�N�?PN�็�#%���6�/5���%%# "C#>�ั��6�O1��>P�"C#>�ั��6R�$O'426�' 

 �?/�?Q/?��N/��?Q� 

 0 3.2 #.4/4 � 6N2�1O�/ค>�Q��6%1�B%5�1์�6�0>'�NR�$ 

 

2@%>�@%N%?$�%COO���'@� 
 �6%1�B%5�1์�6�0>'�N"C#>�ั��6�O1��>P�  

 

2@%>�@%N%?$�%CO 
 1. ค/6#/#6$O'4ค/6#2 6ค5��1��1� 52�%6"%�์ 

 2. �%4/5�>ค/6#N�็�#6 
 3. '5�1�4%C�O���1� 52�%6"%�์ 

 

�B��%>2�ค์N�>� &�>�%%# 

 1. �5�N%?$�26#6%�1�>�6$ค/6#/#6$O'4ค/6#2 6ค5��1� 52�%6"%�์ P�� – '4ค%R�$R�O 
 2. �5�N%?$�26#6%�1�>�6$�%4/5�>ค/6#N�็�#6�1� 52�%6"%�์ P�� - '4ค%R�$R�O  
 3. �5�N%?$�26#6%�1�>�6$'5�1�4%C�O���1� 52�%6"%�์ P�� – '4ค%R�$R�O 
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คB�'?�1�>1?� @��%>2�ค์ 
 %5�ค/6#N�็�R�$ 

 

2#%%��>2 @ค?��1��CON%?$� 

 ค/6#26#6%�Q��6%ค>� 

 

�>��%%#�@%N%?$�%CO 
 �?Q�� @N�O@2CN��N%?$� 

 1. ค%C�5��6#�5�N%?$�N�?P$/�5��6%O2�� P�� - '4ค%R�$ �?P�5�N%?$�%CO�5� O'4Q/O�5�N%?$�
O2��ค/6#ค>�N/O�N�?P$/�5�Nค%AP1�O�N��6$�?P�5�N%?$�Nค$N/O� 

 2. ค%CO�O�Q/O�5�N%?$��%6�/N6/5��?Qค%C�421�Q�N�AQ1/6  52�%6"%�์P�� – '4ค%R�$ O'O/Q/O
�5�N%?$�� 6O����21��N1�N%?$� (Pre – test) 
 �?Q�21� 

 1. ค%C1�>�6$ค/6#/#6$ ค/6#2 6ค5� �%4/5�>ค/6#N�็�#6�1�/>/5��6�6% 52�%6"%�์P�� – 
'4ค%R�$ �5Q�O�N1�?����@��ั��B�5� P�$Q�OQ�ค/6#%CO 2AP1 Power Point �%4�1��6%�%%$6$  
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"@ �?P 1.1  �6%O�N��6$P��-'4ค%R�$ 
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�6��5P/R� O�NR#NR�O�ั�N�็�'6$���Q/�N/%A1'6$/�B�N/#A1��%##/%2  N2AQ1�5/ %4�O$5��>$#N�็�N2AQ1
O��21�2?O��N2AQ1N�็�'6$�'O1� /O1$/�O6N�็�'5�1�4�6$�%��ั�N'AP1#N�็� BN#/%A1N�็��1�N'O� N #?
/'6$2B/%%��%4�1��%6��1$CN�?P/O1$/�O6�O6�N�็��6��5/ 2N/�/O1$�O6��4�>$#�ั�N�็�'6$�O6��/6�
(ค'O6$�5�Q�$Bค2#5$%5��6'�?P 4) 
 3) ค�4'4ค%N�O6คB� %4�%4$C%/�0์ (N�O6คB� %4�%4$C%/�0์ %42�#N1�Q� %4�6�2#N�O�
 %4�B'�1#N�'O6N�O61$CN/5/) '5�1�4 52�%6"%�์�1�ค�4'4ค%N�O6คB� %4�%4$C%/�0์26#6%�0@�16R�O
�6�"6 �N6$�6���'4ค%�@�� 6�%% ์Q�/�5�2A1�%4�B#��'4ค%�@�� 6�%% ์��5��%>�C%�์ ># ์N�็�#>�%
 '?Q��6� %4%6��6�N '>�0 N�O6คB� %4�%4$C%/�0์ '5�1�4�?P�%6��Q�ค�4�?Q�5/ %42/#N2AQ1O��
25Q��?P25Q��/N6���> �?P�N625�N���4#?����'6$O�� '5�1�4N�็�26#N/'?P$#Q�'ONค?$��5�1>��%��C�1��5/
 %4 N#AP12/#N2AQ1O��25Q��@�#?�6%N >P# 6/B%5�%5��O�O���5Q�21��O6� '5�1�4�1��5/N2AQ1�4#?ค/6#ค'O6$
�5��'1� %41�ค์�%��%4 62 2N/��6%�ั�'/�'6$�1�ค�4'4ค%�?QN�็��6%�ั�'6$���Q/�N #?�6%
/�B�'6$Q/O2C��@Q�N�N�N�?$/�5��5��%##/%2  �6%�ั�'6$Q/�N�%6��Q�2N/��?PN�็�/O1$/�O6 /O1$�O6� 
%5�24N1/ N2AQ1 �%1�ค1 �O6/N#�6� �5/�6�2C�05��>N�4/N#2R��6$N�?$/ #?%5�24N1/ '5�1�4�6%O�N��6$
�1�'4ค%ค�4�?Q25��>1�6�/N6N�>��6�ค/6#�>$#�#�1�2N/��5/�1�N�O6คB� %4�%4$C%/�0์N1��?P#?
1B��>25$#?ค/6#N�็��CO� 6�6��O6��1�O!�5P� 
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%?�2#?$ %>�@�2#N�O� %>��N�'O@N�O@1$CN/?/ (%?��@'�?P 7) 
 %5�2#5$ %4�6�2#N�O� %4��N�'O6N�O61$CN/5/ (%5��6'�?P 7)  52�%6"%�์Nค%AP1�O�N��6$P��
'4ค%Q�$Bค2#5$�?QN�็��1��?P2A��1�#6�6�%5��6'�N1� N O'4Q�$Bค2#5$�?Q2"6 N0%1��>��5P/P'�#?"6/4
���P 6 � 6Q/O�%4N�0R�$R�O%5��'�%4���O/$N�N��5� �%##/%2 Q�%5��6'�N1��C�#1�/N6N�็��1�
!BN#N!A1$R#N� 6Q/ON�>��%4P$��์�@��C�$B��5/'� O�N�O/$ค/6#2 6ค5��1��6�0>'�N�?PN�็�N1�'5�1�์�1��6�> 
N#AP1#?O��%4�5��%4N�0N�O6#6� 625# 5��R#�%? �O/$N/�B�?Q�@� %4�%B�63 P�%�N�'O6Q/O#?�6%�5��5Q��%#
#/%2 �@Q�#6Q/#N O�NQ/O'��6�4'�#6N�็�%4�5��1�O��  52�%6"%�์Nค%AP1�O�N��6$�?P���1�#6�6�
�%##/%2 Q�%5��6'�?P 6 "6$/'5��6%N�'?P$�O�'��6%��ค%1�Q��%4N�0N�็�%4�1��%4�6�>�R�$ 
�6��?PN�?P$/�O1�Q�N%AP1��1�#/%2 P��O'4'4ค%�1�/'/��O1�/$B�'� N %64%5��6'Q�2#5$�5Q�R#N�>$#
O'4ค>�/N6#?ค/6#'O6/'5� �6�%5��6'�O1��6%ค/6#N�'?P$�O�'�Q/O�%4N�0R�$N%6�O6/�5�P'�2#5$Q/#N
�6#ค/6#N�%>��1��%4N�0�6�>�6�$BP%� �6��O6�P��O'4'4ค%�@�#?ค/6#���1$'�R��6�N�># 

 

%?�2#?$ %>�@�2#N�O� %>N�O@1$CN/?/1@�?��#/>�' (%?��@'�?P 8) 
 %5�2#5$ %4�6�2#N�O� %4N�O61$CN/5/16�5��#/>�' (%5��6'�?P 8) O'4%5�2#5$ %4�6�2#N�O�
 %4N�O61$CN/5/"C#> '1�B'$N�� (%5��6'�?P 9) Q�$Bค2#5$�?Q�'N6/R�O/N6N�็�$Bค�1��%#0>'�6�%�?PR�O�5��5Q��@Q�
Q/#NQ��?  .0. 2478  52�%6"%�์P��'4ค%$5�ค�Q�ONค%AP1�O�N��6$�1�N�N6�?P���1�2A�#6�6��%#
#/%2 Q�%5��6'�?P 6 �@P���4�5Q��O#?ค/6#� 6%B�O'4N2?$/6$R�N�็�� 6�/�#6� O�N�O#?�6%�5�2%O6��@Q�#6
Q/#NO'4�6�2N/��O�4#?�6%$A#�1�N1���� 6#6Q�O�%4�1�Q��6��O6� '5�1�4�1� 52�%6"%�์�?P2%O6�
�@Q�#6Q/#N�5Q��O$5�ค��>$#N�็�'6$N'AP1# /%A1'6$�N6 �6#ค/6#�>$#�1�ค�4N1��� P�$�5P/R�R#NR�O#?
�O1� 6/��/N6�O6N�็��5/�?�4�O1�Q�O '6$Q� �O6N�็��5/%O6$�4�O1�Q�O'6$Q� N/#A1�Q�N�N��ั��B�5��4N/O�R�O
�6�/'5��6�"6 �6%O2��P��Q�P%�'4ค%0>'�6�% Q�$Bค�N1#6�5Q��%#0>'�6�%#?�6%2%O6�Nค%AP1�P��
'4ค%�@Q�#6Q/#NN AP1Q�OQ��6��N6� N �?P#?#6��@Q�O�NO�/ค/6#ค>��6%2%O6��@Q�#6Q/#N�5Q��4O���N6��6��?P
Nค$#?#6 �5P��OคA1 '/�'6$�?P'4N1?$�N'O� N�5Q��4R#NN/#642#�5��6%O2����N/�?P%�'4ค%O/N ��6�>�?P
2%O6��@Q�Q/#N N2AQ1�O6�?PQ�O�4N�็� 2 2? N�็�O��Nค%AP1�%�P�%6��5Q�$BN�$6�' 6�6�Q��6%�5�� 6O'4�6�ค�
�?P#?�%42��6%�์Q��6%� 6  52�%6"%�์�5Q��5/��6�2?O'4'6$�411�O��Q/O#?'/�'6$�?P#?��6�Q/�N
N AP1�?P�4R�O#1�N/O��6��O6�'N6�/%A1Q�%4$4R�'�%%#/>�?�6%�ั�'/�'6$#?'�'�N %64�6�ค��?P#?ค/6#
� 6�6�Q�N%AP1��1��6%�ั�'/�'6$O'4�6%�ั�'/�'6$O��N�N6�5Q��O$5��4�O1�1605$N/'6 /52�BO'4
O%��6��?PคN1��O6�#6� 25�2N/�/%A1ค/6#$6/�1�Nค%AP1�O�N��6$�O#?ค/6#25Q�'�/%A1$N1'�N�N� /O1$/�O6 
/%A1/O1$�O6��?PN�>##?ค/6#$6/�%4#6�ค%@P�O�O��O�5�25Q�'�'�N/'A1�N ?$�/5/N�N6 �O6/N#�6��?PNค$#?��6�
Q/�Nค'B#�O�O���O� 6�6%$N1Q/Oค/6#$6/N/'A1N ?$�OคN/5/R/'N #?�6%�5Q���N���์� 6/��R/OQ��6%
�5�2%O6�Q�N%AP1��1�2?�O/$ N�N�  %4%6#�O1�Q�O2?N�?$/O�N �'>��O6�5�2?O��N�O# �0�5��์�O1�Q�O2?N�?$/�5�2?
O��N�O# N�็��O� �@�O#O/N6'/�'6$�?P#?��6�Q/�N�5Q�� 6Q/O�6%#1�N/O�Q�'5�1�4R�' N �4#?ค/6#
2/$�6#O�N1?�#B#/�@P��1��5/�5�O2��N1� �4#?ค/6#' 6�6�#6�Q�N%AP1��1��6%O���Q 6/�5��1�Nค%AP1�
�B�� 6Q/O�6%Nค'AP1�R//�6��N6 R#N26#6%�� 6R�O1$N6�2#�C%�์ 
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Nค%AP1�O�N��@$ ?2�%@"%�์R�$ 

 

 

  
 

 

 

 

 

 

 

"@ �?P 1.2 �6%O�N��6$ �5/ %4 �5/�6� �5/$5�1์ �5/'>� 
�?P#@ : https://sites.google.com/site/khonnatsilpkhxngkhnthiy/taw-lakhr/taw-ling 

 

 Nค%AP1�O�N��6$/%A1Q��?P�?Q�?PN%6 C��@�คA1  52�%6"%�์P�� '4ค%R�$ O�NN�>#N�็��6%2%O6��@Q�P�$
�6%N'?$�O���6�Nค%AP1��O��1� %4#/6�15�%>$์ O'4� 6�6%�5�O�'��N1#6�6#'5�1�4�1��6�5��%
05��>N O'4ค/6#2 6ค5��1��6%O2��Q�N%AP1��5Q� N �6%�%4�>1�์�@�� 6N�็��?P�4�O1�2%O6�2%%ค์11�#6Q/O
N/#64�5��6%� 6N�>�N%AP1� �N6��?#A1�42%O6�2%%ค์O'4�%4�>1�์Nค%AP1�O�N��6$ 52�%6"%�์�6#' 6�5��1�
ค/6#�?�6#�O/$N�N��5� N AP1Q/O�CO�#R�O�?ค/6#O'4N�O6Q��%>���1��5/'4ค%#6�$>P��@Q� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://sites.google.com/site/khonnatsilpkhxngkhnthiy/taw-lakhr/taw-ling
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O���%>N#>�คB�'?�1�>1?� @��%>2�ค์ : %?�ค/@#N�็�R�$ 

/�N/$�@%N%?$�%CO�?P 1 �@%2%O@� ?2�%@"%�์Q��@��@�0>'�N  N%AP1�ค/@#%CON�?P$/�?��@%�ั� ?2�%@"%�์ 
 

 

N'��?P �AP1-2�B' 

�%>N�O��@%�%>N#>�/ &�>�%%#�N��?Q 

2%B� 

#?�>�2 @�@�Q�
�@%1�B%?�1์
/?���%%#
O'>"C#>

�ั��@R�$ 

N/O�คB�คN@
O'>��>�?�>��

�@#
/?���%%#

R�$ 

N�O@%N/#
�>��%%#�@%

1�B%?�1์
/?���%%#

R�$ 

�N@� R#N�N@� �N@� R#N�N@� �N@� R#N�N@� �N@� R#N�N@� 

          

          

          

          

          

          

          

          

          

          

          

/#@$N/�B  #? &�>�%%#�N6� 2 �%4N�O��@��A1/N6�N6� 
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N���์%>�?�คB�"@ �@%�%>N#>�คB�'?�1�>1?� @��%>2�ค์ : %?�ค/@#N�็�R�$ 

%@$�@%�%>N#>� 

 

N���์�@%�%>N#>�คB�"@  

�N@� R#N�N@� 

%N/#�>��%%#�?PN�?P$/�O1��5��%4N �? 
0>'�4 O'4/5���%%#R�$ 

��>�5�>��N�O6%N/#Q��>��%%#�?P
N�?P$/�O1��5��%4N �? 0>'�4 

/5���%%#R�$ 

R#NN�O6%N/#Q��1��%%#�?PN�?Q$/
�O1��5��%4N �? 0>'�4 

/5���%%#R�$ 

Q�O"616R�$O'4N'�R�$Q��6%
2AP126%R�O1$N6��C��O1� 

N�็�O��1$N6��?P�?Q��6%Q�O
"616R�$Q��6%2AP126%R�O1$N6�

�C��O1� 

R#N�%5��%B��6%Q�O"616Q/O
�C��O1� 

O�4� 6O'4#?2N/�%N/#Q��6%2A�
�1�"C#>�ั��6R�$ 

O�4� 6O'4N�O6%N/#�>��%%#�?P
N�?P$/�O1��5�"C#>�ั��6R�$

1$N6�2#P 6N2#1 

�6�ค/6#2�Q�O'4R#NN�O6%N/#
�>��%%#�?PN�?P$/�O1��5�"C#>

�ั��6R�$ 
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O���@%�?��@%N%?$�%CO�?P 2 

  
%/52/>�6 032241   />�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2��         �5Q�#5�$#0@�16�?�?P 5   
"6คN%?$��?P 1/2566  /�N/$�6%N%?$�%CO�?P 1  �6%2%O6� 52�%6"%�์Q��6��6�0>'�N    N/'6N%?$� 14 �5P/P#� 
N%AP1�   �6%Q�O�/5��%%#�>�>�5' 4D System                     N/'6N%?$�  2   �5P/P#� 
ค%C�CO21� �6$ �1์N�   �O1#�ั��6�B'                    P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%? 
 

 

2@%>2 @ค?�/ค/@#ค>�%/�$1� 

�/5��%%#�>�>�5' 4D System N�็��/5��%%#�?P�N/$�6%11�O��2%O6�2%%ค์ 52�%6"%�์ #?
/'5��6%�5Q��1��6%11�O��2%O6�2%%ค์'/�'6$ 52�%6�์ คA1 <D1= /#6$�@� Design คA1�6%
11�O��  <D2= /#6$�@� Draw คA1 �5Q��1��6%/6�'/�'6$  52�%6"%�์ <D3= /#6$�@� Doing คA1 
�5Q��1��1��6%�?P�CON%?$��4'�#A1�%4� 61$N6�N�็��5Q��1�<D4=/#6$�@� Distribute คA1 �6%�ั�O'4
N�$O %N�'�6� 52�%6"%�์ (�%1�ค1) O'4 <System= /#6$�@� �5Q��1��%4�/��6%�%/�21�
คB�"6 O�##>P� (PDCA) P�$Q�O/��%1$N6�N�็�%4���?P� 6#6Q/O�CON%?$�R�OQ�O�%/�21� �>�>�5' 4 D คA1
�/5��%%#�%4�/��6%'��5Q��1��?P� 6#6Q�O P�$11�O��O'42%O6�2%%ค์'/�'6$�1��%1�ค1 Q�
'5�1�4'/�'6$O��Q/#N #6Q�OQ��6%�ั� 52�%6"%�์ (�%1�ค1)  #? 5 �5Q��1�คA1 Design Draw 
Doing Distribute O'4 System 

 

#@�%�@��@%N%?$�%CO/�?/�?Q/?� 

#@�%�@��@%N%?$�%CO   

 0 3.2 N�O6Q�ค/6#25# 5��์%4//N6��6�0>'�N�%4/5�>062�%์O'4/5���%%#N/O�คB�คN6�1�
�6�0>'�N�?PN�็�#%���6�/5���%%# "C#>�ั��6�O1��>P�"C#>�ั��6R�$O'426�' 

 

�?/�?Q/?��N/��?Q�  

 0 3.2 #.4/4 � 6N2�1O�/ค>�Q��6%1�B%5�1์�6�0>'�NR�$ 

 

2@%>�@%N%?$�%COO���'@� 
 �6%1�B%5�1์�6�0>'�N"C#>�ั��6�O1��>P� 

 

2@%>�@%N%?$�%CO 
 1. /'5��6%11�O��2%O6�2%%ค์'/�'6$ 52�%6"%�์P�$Q�O�/5��%%#  4D System 

 2. 11�O��2%O6�2%%ค์ 52�%6"%�์ (�%1�ค1) �O/$�/5��%%# 4D System 
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�B��%>2�ค์N�>� &�>�%%# 

 1. �5�N%?$�26#6%�1�>�6$/'5��6%11�O��2%O6�2%%ค์'/�'6$ 52�%6"%�์P�$Q�O�/5��%%#  
4D System R�O 
 2. �5�N%?$�26#6%�11�O��2%O6�2%%ค์'/�'6$ 52�%6"%�์ (�%1�ค1) �O/$�/5��%%#  4D 

System R�O 
 

คB�'?�1�>1?� @��%>2�ค์ 
 Q�NN%?$�%CO 
 

2#%%��>2 @ค?��1��CON%?$� 

 ค/6#26#6%�Q��6%Q�ON�คP�P'$? 
 

�>��%%#�@%N%?$�%CO �?��?Q 
 �?Q�� @N�O@2CN��N%?$� 

 1. ค%C�5��6#�5�N%?$�N�?P$/�5�/>�?�6%11�O��2%O6�2%%ค์�N6�N�?P�5�N%?$�%CO�5� /N6#?/'5��6%
/>�?�6%1$N6�R%�O6� 
 2. ค%C21��6#�5�N%?$�N�?P$/�5��6%11�O��P�$Q�ON�คP�P'$?�?P�5�N%?$�%CO�5� 

 �?Q�21� 

 ค%C1�>�6$/'5��6%Q�O�/5��%%#�>�>�5' 4D System �5��?Q 
 1. ค%C1�>�6$/'5��6%/>�?�6%11�O��2%O6�2%%ค์'/�'6$O���5Q�N�># O'4ค%C1�>�6$�6%Q�O
�/5��%%#�>�>�5' 4D System #?/'5��6%1$N6�R% 
 2. ค%C2BN#Q/O�5�N%?$�11�#61�>�6$�@�ค/6#O���N6�Q��6%2%O6�2%%ค์�6%11�O��'/�'6$
O���5�N�>#�5��6%11�O��P�$Q�O�/5��%%#�>�>�5' 4D System 

 3. ค%C1�>�6$�@�/'5��6%11�O��P�$Q�ON�คP�P'$? /'5��6%Q��5Q�O%�คA1�5/ <D= �?P$N1#6
�6� Design 

 4. ค%CQ/O�5�N%?$���>�5�>�6%11�O�� P�$Q/O/6O�/ค>�O%��5'�6'Q��?P�42%O6�2%%ค์'/�'6$ 
P�$ค%C� 6/���%1�Q��6%11�O���1� 52�%6"%�์ คA1 �%1�ค1 P�$Q/O1>��6#�%4/5�>O'4���6��1�
�5/'4ค% 
 �?Q��?P 2 “D” Draw 

 1. ค%C26�>�O'41�>�6$�5Q��1��1��/5��%%#�>�>�5' 3D System Q��5Q��?P 2  <D= �?P$N1#6�
�6� Draw �6%/6�'���P�%O�%#P�$� 62N/��6��6%11�O��Q��5Q�O%�#6�N1$1�Q/OR�O%C�O���6#�?P
�O1��6% 
 2. ค%CQ/O�5�N%?$�O�N'4ค�� 6�5�ค/6#ค>��?PR�O�6��6%11�O����>�5�>'�#A1�6%/6�'���
P�%O�%#  
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 �?Q��?P 3 “D” Doing 

 1. ค%C1�>�6$�@��1��/5��%%#�>�>�5' 4D System Q��5Q��?P 2 <D= �?P$N1#6�6� Doing �6%� 6
�'�6��?PR�O�6�6%11�O��26#6%��%4� 6/%A1�ั�R�O�%>�N P�$�5�N%?$��4�O1�/>Nค%64/์/N6�'�6��?PR�O
�6��%4�/��6%11�O��O'4�6%/6�26#6%�R�Q�OR�O�%>� 
 2. ค%CQ/O�5�N%?$�� 6N2�1�'�6��?PR�O�6��6%11�O��O'O//6�'�P�%O�%# N %64Q/O�5�N%?$�
1�>�6$O%��5'�6'Q�O'4�6%Q�O/52�BQ��6%�ั�'/�'6$�?PR�O�6��6%11�O�� 

 �?Q��?P 4 “D” Distribute 

 1. ค%C1�>�6$�6%�ั�O'4N�$O %N�'�6� 52�%6"%�์ (�%1�ค1) P�$Q/O�5�N%?$��ั�'/�'6$�?P
R�O11�O��R/O�6��6%�N6��6%�%4�/��6%11�O���/5��%%#�>�>�5' 4D SystemO'O/ P�$Q�O/52�B�6%
�ั��>Q��O1 �ั��>Q�P�%N� O'4�6%/�B��>Q��ั��6#'/�'6$Q/ON�็�N�็�%4N�?$�2/$�6# 

 2. � 6#6N�$O %N�'�6�P�$� 6N2�1O'4O'4�5��>�%%0�6%Q�P%�N%?$� 

 �?Q��?P 5 “System” 

 1. ค%C1�>�6$�@��1��/5��%%#�>�>�5' 4D System Q��5Q��?P 5 <System= คA1�6%�%/�21�
�6%� 6�6�1$N6�N�็�%4�� P�$Q�O/'5��6%/��%คB�"6  N�##>P�(PDCA) �%/�21�  %O1#$��5/1$N6�Q/O
�5�N%?$�N�O6Q� 

 2. ค%CQ/O�5�N%?$��%/�21��'�6��5/N1��5Q�O�NO%�N%>P#���@��5Q�2B��O6$ O'4ค%C2BN#�5�N%?$�
11�#6� 6N2�1�@��%4�/��6%�%/�21� �%/�21��1��'�6��5/N1�  %O1#�5Q�ค%CQ/Oค 6O�4� 6O�OR�
�%5��%B��N1R� 

 3. Q/O�5�N%?$�Q�O�>�>�5' 4D System 11�O��'/�'6$#6ค� 1 O�� P�$Q�OP�%O�%#1>��์2
Nค� (Inkscape) R/ON/'620 �6�? O'O/�5�N%?$�%N/#�5�1">�%6$/�O6�5Q�N%?$� 

 4. ค%CQ/O�5�N%?$�� 6�>��%%# Q��6��?P 1 P�$� 6N�>��6% �5��?Q 
 1. ค%CQ/O�5�N%?$��5��'BN# �'BN#'4 5 ค�  %O1#�5Q�N'A1��'�6��5/O���?P �?�?P2B�N AP1�?P�4
� 6R�Q�OQ��6%�ั��%1�ค1�?PR�O�6��6%11�O���O/$ �/5��%%#�>�>�5' 4D System 

 2. ค%CO'4�5�N%?$�%N/#�5�2%B�ค/6#%CO�?PR�O�6��6%11�O��2%O6�2%%ค์'/�'6$ 52�%6"%�์ 
�O/$�/5��%%#�>�>�5' 4D System O'4� 6�'�6��?PR�O�6��6%11�O��N AP1N�%?$#R�Q�OQ��6%11�O��
�ั��%1�ค1 P�$Q�OP�%O�%#1>��์2Nค� (Inkscape) Q/ON/'6 1 �5P/P#� 
 3. ค%CQ/OO�N'4�'BN#11�O��2%O6�2%%ค์�>Q��6� 52�%6"%�์ P�$Q�OP�%O�%#1>��์2Nค� 
(Inkscape) Q/ON/'6 1 �5P/P#� 
 �?Q�2%B� 

 Q/O�5�N%?$�O�N'4�'BN#2%B�O�/ค>�Q��6%�6%11�O��O'42%O6�2%%ค์�>Q��6� 52�%6"%�์
(�%1�ค1) N AP1N�%?$#� 6N2�1%6$�6� 

 

2AP1/O/'N��@%N%?$�%CO 
 2AP1�@%N%?$�%CO 
 1. 2AP1 PowerPoint  
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 2. �/5��%%#�>�>�5' 4D System 

 3. Q�ค/6#%CO�?P 2 

 

 O/'N��@%N%?$�%CO 
 1. 0C�$์N�คP�P'$?�1�P%�N%?$� 

 2. /O1�2#B�P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%? 
 

�?Q�/?��'O'>�%>N#>��' 

/?��'P�$   �6%� 6N2�1%6$�6��6#Q��6��?P 1 

�%>N#>��'P�$  �%4N#>��6%� 6N2�1%6$�6� N�็��'BN# 

/>�?�@% Nค%AP1�#A1 N���์ 

� 6N2�1%6$�6� O���%4N#>��6%� 6N2�1%6$�6� �N6�N���์คB�"6  %4�5� 2 �@�
�N6�N���์ 
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�/?��%%#�>�>�?' 4D System 

 �>�>�5'4D System คA1�/5��%%#�6%11�O��'/�'6$Q��6%�ั� 52�%6"%�์�6�0>'�NR�$P�$
Q�O2AP1�>�>�5' N AP1Q�OQ��6%�5��6%N%?$�%CO %6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� 2 6/%5� 5��6
�5�14�O6��6%11�O��'/�'6$�?P2%O6��@Q��@��%4�/��6%�5�14�O6�ค/6#ค>�2%O6�2%%ค์P�$�6%�2#
26��O6��6%?�O'42#5$Q/#N��/�N�O6�O/$�5� �%4�1��5� AQ��6��6��O6��6%�5�1�ค์�%4�1�0>'�N P�$
Q�O1�ค์ค/6#%CO�?PN�็�O��O��2A��1�#6�5�1$N6�$6/�6��1��6%2%O6� 52�%6"%�์�6�0>'�NR�$  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

"@ �?P 2.1 �%1�O�/ค>�Q��6%ค>�คO��/5��%%#�>�>�5'  4D System 

�?P#@:  �1์N�   �O1#�ั��6�B' (2565) 
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 �6�O��"C#>"6  �/5��%%#�>�5�5' 4D System #?1�ค์�%4�1� �5��?Q 
 <D1= /#6$�@� Design คA1�6%11�O�� /6�O��11�O�� /6�'/�'6$ O��O�'� �?P1$CN
Q�'5�1�4�1��6%/6�O���?P�411�O��'/�'6$�?PQ�OQ��6%�ั� 52�%6"%�์ �@P��O1��CON%?$�/6�O�� �6%
11�O��P�$ค>�R�%N�%1��@��>����6%"6 %/#�?P�411�#6N�็��>Q��6�Q��6%� 6#6�ั� 52�%6"%�์ P�$
Q��/5��%%#�>�>�5' 4D System R�O� 6�5Q��1��6%2%O6�%C�O��'/�'6$O�N'4/#/�N�็��'BN# N �6�
�N1��6�O '�!1%์#�>�>�5' 2#6%์�P!� Application ค1# >/N�1%์ 3'3 N AP1�CON%?$��4�O1�11�O��
/6�O���6�"6 Nค%AP1�#A1�?P#?O�N'4/#/�#611�O��2%O6�'/�'6$Q/ON�็�R��6#Pค%�2%O6��1� 
 52�%6"%�์O�N'4�>Q� 

 <D2= /#6$�@� Draw คA1 �5Q��1��6%/6�'/�'6$�6�2>P��?P11�O��R/O�6�ค/6#ค>� P�$
�6%� 6�'ค/6#ค>��?P�>���6�6%#62%O6�2%%ค์'����%4�61�>�>�5' �N6�Nค%AP1�#A1�6��N1��6�
O '�!1%์#�>�>�5' 2#6%์�P!� Application ค1# >/N�1%์ 3'3 �?Pค%C�CO21�R�O2%O6�R/O P�$/'5��1��6%
/6��?Q ค%C�CO21�Q/O�CON%?$�11�O���%1�ค1P�$/6��%1�N AP1�4/6�'/�'6$ ค5�N'A1�'/�'6$�?PN�>��6�
O%��5��6'Q� 11�O��/6�O��R/OO�N'4/#/�/#CN O�N'4�'BN#N'A1�� 6#6�5�/6� �%5���6�N'O� Q/�N 
/#B� N1?$� R�O�B��>0�6��6#ค/6#�O1��6% P�$Q�O�/5��%%#�>�5�5' 4D System 

 <D3= /#6$�@� Doing คA1 �5Q��1��1��6%�?P�CON%?$��4'�#A1�%4� 61$N6�N�็��5Q��1� P�$
�6%� 6'/�'6$�?PR�O�N6��6%11�O���5�/6�'/�'6$�?P2#�C%�์#6O'O/�5Q� #6�5�/6���24�@��?P�@�R/OO'O/
N AP1N�็�O��Q��6%N�%?$#� 6R��ั��%1�ค1 

 <D4=/#6$�@� Distribute คA1 �6%�ั�O'4N�$O %N�'�6� 52�%6"%�์ (�%1�ค1) P�$Q/O
�5�N%?$��ั�'/�'6$�?PR�O11�O��R/O�6��6%�N6��6%�%4�/��6%11�O���/5��%%#�>�>�5' 4D 

SystemO'O/ P�$Q�O/52�B�6%�ั��>Q��O1 �ั��>Q�P�%N� O'4�6%/�B��>Q��ั��6#'/�'6$Q/ON�็�N�็�%4N�?$�
2/$�6# O'O/� 6#6N�$O %N�'�6�P�$� 6N2�1O'4O'4�5��>�%%0�6%Q�P%�N%?$� 

 <System= /#6$�@� �5Q��1��%4�/��6%�%/�21�คB�"6 1$N6�N�็�%4���?P� 6#6Q/O
�CON%?$�R�OQ�O�%/�21� �>�>�5' 4 D O�N'4�5Q��1�Q/O#?�%42>��>"6  คA1 PDCA คA1 /��%�6%�%>/6%�6�
คB�"6  $N1#6�6� 4 ค 6 R�OO�N Plan (/6�O��), Do (��>�5�>), Check (�%/�21�) O'4 Act (�6%
� 6N�>��6%Q/ON/#642#) �@P�/��% PDCA 26#6%��%4$B��์Q�OR�O�5��B��5Q��1�Q��>��%%#�6%N%?$�%CO �@P�
%6$'4N1?$�Q�O�N'4�5Q��1�#? �5��?Q 
 1. Plan (�5Q��1��6%/6�O��) 
 �5Q��1��6%/6�O���1��6%11�O�� /6�O��11�O�� /6�'/�'6$ O��O�'� �?P1$CNQ�
'5�1�4�1��6%/6�O���?P�411�O��'/�'6$�?PQ�OQ��6%�ั� 52�%6"%�์ �@P��O1��CON%?$�/6�O�� �6%
11�O��P�$ค>�R�%N�%1��@��>���6�6%"6 %/#�?P�411�#6N�็��>Q��6�Q��6%� 6#6�ั� 52�%6"%�์�?P�4
11�O���6� ค%1�ค'B#�6#�%1�/5/�O1�?P� 6/��O'4�O1��6%�%5��%B�N�'?P$�O�'� �@P�%/#�@��6%
/6�O�� 5��62>P�Q/#N N �6%O�O�ั�/6�?PN�>��@Q��6��6%��>�5�>�6� 

  2. Do (�5Q��1��6%��>�5�>) 
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 �5Q��1��6%��>�5�> คA1 �6%'�#A111�O��'/�'6$�6#�?PR�O/6�O��R/O O'O/N'A1�'6$P�$Q�O
�/5��%%#�>�5�5' 4D System #6/6����%4�61 �6%�@�24�@�O'4�6%'1�'6$ 52�%6"%�์ O'4�6%�ั� 

�6� 52�%6"%�์ P�$��>�5�>�6#/'5��6% �&1�?�?PR�ON%?$�%COQ��B��%4�/��6%  

 3. Check (�5Q��1��6%�%/�21�) 
 �5Q��1��6%�%/�21� คA1 �6%�%4N#>��'�6�O'4�5Q��1� Q��5Q��1��?Q�O1�#?�6%�%/�21�
%4//N6��6%��>�5�>�6��B��5Q��1� /6� �/N6�'�6��5Q�R#NN�็�R��6#�?P/6�O��R/O/%A1'/�'6$�?P N'A1�#?
ค/6#�� %N1� �6�ค/6#2#�B'�O�4/6�R#NN�็��6#�?P11�O��R/O�O�4�%5��%B�O�OR�N�'?P$�O�'�Q/O
N�็�R��6#�?PR�O11�O��/6�R/O �5��5Q��O�4�'5�R�Q��5Q� Do �5Q��1��6%��>�5�> P�$R���>�5�>�6��5Q��Q 6N 
��R�O�'�6��6#�?P� 6/��R/O 
 4. Action �5Q��1��6%� 6N�>��6�Q/ON/#642# (�5Q��1��6%� 6N�>��6�Q/ON/#642#) 
 �5Q��1��6%� 6N�>��6��6%11�O��O'42%O6�2%%ค์ 52�%6"%�์ �4 >�6%�6�'�?PR�O�6��6%
�%/�21� �@P�#?1$CN 2 �%�? คA1 �'�?PN�>��@Q�N�็�R��6#O���?P/6�R/O /%A1R#NN�็�R��6#O���?P/6�R/O /6�
N�็��%�?O%� �OQ/O� 6O�/�6�/%A1�%4�/��6%��>�5�>�5Q�#6�5�� 6Q/ON�็�#6�%�6�  %O1#�5Q�/6/>�?�6%�?P
�4�%5��%B�Q/O�?$>P��@Q�R�1?� �@P�16�/#6$�@�26#6%��%%'BN�O6/#6$R�ON%O/�/N6N�>#  $6$6#Q/O#6��@Q�
�/N6N�># /6��%/�21�O'O/�'�6�R#NN�็�R��6#O���?P/6��O�4O�O�ั�/6 P�$/6O�/�6�Q��6%
O�O�ั�/6 P�$Q�O/>�?�6%�%5��%B�O�OR��6��O/$�6%0@�16�O1#C'N >P#N�>#�6��CO%COO'O/� 6#6/6�O�� 
11�O�� �%5��%B�O�OR� /%A116�N�'?P$�O�'�/>�?Q/#N 
 2 6�5��6�ค�4�%%#�6%�6%1B�#0@�16 �%4�%/�0@�16�>�6% (2552 �.5) �%4�/��6%
� 6N�>��6��?P#?คB�"6 �6#/��% PDCA �%4�/��6%คB�"6  AQ��6��?P�O1��6%2%O6�Q/O�5��>��B�ค��?P
���6%0@�16�6��B�2�6�5�Q��%4N�0R�$ R�O� 6#6Q�O คA1 �%4�/��6%/��% PDCA (Plan-Do-Check-

Act) �1� 062�%6�6%$์N�##>P� (Deming’s cycle) 
 Plan (�6%/6�O��) /#6$�@� �5�14Q��6%� 6/��N�O6/#6$ �6%/>Nค%64/์O'425�Nค%64/์ /6
/>�?�6%O'4�%4�/��6%Q/O�%%'B N�O6/#6$�5Q� N P�$�4�O1�#?�6%� 6/���5/�N��?Q� 6�5�R/O N AP1�4R�O
� 6R�Q�OQ��6%�%4N#>��'�6%� 6N�>��6% 

 Do (�6%� 6N�>��6�) /#6$�@� �5�14Q��6%��>�5�>�6#O�� �6#�5Q��1�O'4N�AP1�R��N6� N �?P
� 6/��R/O �%�?�?PR#N26#6%�� 6N�>��6%R�O N�AP1��6�#?�6%N�'?P$�O�'��ั��5$2>P�O/�'O1#�5Q�"6$Q�O'4
"6$�1� �4�O1�#?�6%�%5�O��Q� %4//N6��6%� 6N�>��6%P�$#?ค 61�>�6$O'4N/�B�'�%4�1� 

 Check (�6%�%4N#>��') /#6$�@� �5�14Q��6%%/�%/#�O1#C'�1��'�6� 6N�>��6��?P
21�ค'O1��5��%4N�O��5/�N��?Q�?P�5Q�R/ON AP1� 6#6Q�ON�%?$�N�?$��5�N�O6/#6$�1�O��Q��5Q��1��?P 1 Q��6%
�%4N#>��?Q�4�O1� >�6%�6Q�N�>��%>#6�O'4  N�>�คB�"6 �1��'�6��O/$ �@P�ค/%�4� 6N�>��6%Q�
'5�1�4�%%#�6% P�$Q/O�CO�?PN�?P$/�O1�O'4R#NN�?P$/�O1�#6%N/#Q� �%4�/��6%�%4N#>��O/$ N AP1�4R�O'�
1ค�> O'4'��ั��5$O�%�Q��6%�%4N#>��'�6��1��5/N1� P�$16�Q�O/>�?�6%  Q�/'6$%C�O�� N�N� Q�O
O��21��6# Q�O�6%25�N��2"6 �%>� /%A1Q�O�6%25#"61�์�CO�?P#?2N/�R�O2N/�N2?$�OR�O 
 Act (�6%�%5��%B�) /#6$�@� �5�14�?P�O1��6%Q/O� 6�'�6%�%4N#>�#6Q�ON�็�O�/�6�Q��6%
�%5��%B��'�6%� 6N�>��6�Q�ค%5Q� �N1R�Q/O#?คB�"6 #6�$>P��@Q� N�N� 2%O6�ค/6# @� 1Q�Q/O#6��@Q� 
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�'�6�R�O%5�%6�/5'คB�"6  #?�6%�%4/$5�N/'6  �%4/$5�คN6Q�O�N6$ �%>#6��6�#6��@Q� 2%O6�ค/6#
คBO#คN6 /%A12%O6�คB�คN6�1��'�6�Q/O2C��@Q� 

 Plan Act Do Check /��%คB�"6 �?Q�4�O1�/#B�1$CN�'1�N/'6 N�็�/��%�?P�N1N�AP1��1�
�>��%%#�5Q� N N AP1#BN�2CN1�6ค� P�$�O1�#?�6%�N6$�1�'5�1�4�6��>2>��5�0@�16%BN�/�@P�R�2CN1?�%BN�/�@P� 
�@P��4� 6Q/O�>2>��5�0@�16%BN�Q/#N N R#N�O1�N2?$ P1�62O'4N2?$N/'6Q��6%N%?$�%CO �@��5�14N�>#�?P�N6�#6 
O�N26#6%�� 6�6��?P�N1$1��6��5�14Q�1�?�O'4 5��6 N�็��5�14Q/#N�?P�?�/N6N�># 

 �6��O1ค/6#�O6��O�26#6%�2%B�R�O/N6 /��%คB�"6  (PDCA) �%4�1��O/$ �6%/6�O�� 
(Plan) �6%� 6N�>��6#O�� (Do) �6%�%/�21� (Check) O'4�6%�%5��%B�O�OR� (Act) P�$�5Q� 4 
�5Q��1��?Q /6��''5 �์�?PR�O/%A1R#NR�O�'�6#�?Pค6�/#6$ �O�4�O1�� 6�6%���/�O���6%P�$N%>P#�O�Q/#N
O'4� 6�6#%4��1?�ค%5Q� O'4N#AP1� 6�Q 6R�N%AP1$ N �O�4� 6Q/ON�>��6%�%5��%B��6�O'4%4�5��''5 �์�?P
2C��@Q�N%AP1$ N 

 �5��5Q� �/5��%%# 4D System �@�N�็��/5��%%#�?PQ�O2AP1�>�>�5'Q��6%�N/$11�O��'/�'6$�?P
Q�OQ��6%�ั� 52�%6"%�์�6�0>'�NR�$ P�$�6%�C%�6�6%1�ค์ค/6#%CO '5�1�4'/�'6$R�$�?P� 6#6Q�OQ�
�6%2%O6�'/�'6$�6#�6%?�O��N�># �2#�26��6%2%O6�2%%ค์�5�O�/ค>�'/�'6$�?Pค>��@Q�Q/#NN AP1
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�@%Q�O�/?��%%#�>�>�?' 4D System 

 �/5��%%#�>�>�5' 4D System N�็��/5��%%#Q�%C�O��P�%O�%#�>�>�5'#5'�>#?N�?$�?P26#6%�
O2���'�N6�1B��%�์15��%>$42#5$Q/#N ค1# >/N�1%์ O�O�N'O� 2#6%์�P!� 1?��5Q�$5�26#6%�N�O6�@�
�/5��%%#R�O�5Q�%C�O��11�R'�์O'411!R'�์ P�$O�N�'5�1�4�5Q��1��6%Q�O�/5��%%#Q��6%11�O��
O'42%O6�2%%ค์  52�%6"%�์ (�%1�ค1) �5��?Q 
 �?Q��?P 1 O%��?��@'Q� 
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/6�?P#6Q��6%2%O6�'/�'6$�1� 52�%6"%�์ N�N� �%4/5�>�6�>� 6N�>�O'4���6��1��5/'4ค%� 6#6
11�O��2%O6�2%%ค์'/�'6$Q2NQ� 52�%6"%�์ (�%1�ค1) P�$�4�%/�21��%4�/��6% �O/$/��%
คB�"6  PCDA �B��5Q��1� 

 �?Q��?P 2 N�?$%>R�/>�>�% 

 />�?�@% Q/O�CON%?$�11�O��O'4ค5�N'A1�'/�'6$�?P�4� 6#62%O6�2%%ค์ 52�%6"%�์ (�%1�ค1) 
P�$Q�O/>�?�6%/6�N�AP1#�N1'/�'6$' 6�5�N%AP1�%6/ O'4คB�'5�1�4�1��5/'4ค%Q/O#?ค/6#2#�B'  ค/6#
�'#�'A� O'4ค/6#2/$�6# P�$Q�O�/5��%%#�>�>�5' 4D System O'4�4�%/�21��%4�/��6%�O/$
/��%คB�"6  PCDA �B��5Q��1� 

 �?Q��?P 3 �>#>�2%%ค์2%O@� 
 />�?�@% Q/O�CON%?$�� 6'/�'6$�?P11�O��R/OO'O/ #62CN�6%2%O6�2%%ค์�>Q��6� P�$/>Nค%64/์O'4
25�Nค%64/์"6 %/#O���/O6�NO'4�5�/6�1�ค์�%4�1��1�'/�'6$'����O6�?P� 6#6�@�24�@� P�$Q�O
�/5��%%#�>�>�5' 4D System N�AP1��6��6%�5�/6�� 6O/�N� ��6� ค/6#2#�B' ค/6#/�6�1�N2O��?P/6�
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�B��5Q��1� 
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 �5Q��1��?P 2 Q��%4�/��6%11�O���1��/5��%%# �>�>�5' 4D System �OคA1�5Q��1��6%
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P�%O�%#11�O��2%O6�"6 N/�N�1%์ (vector) P�$"6 N/�N�1%์�?P�%6�����1ค1# >/N�1%์ N�็�
"6 �%6!>��?PN�>��6��6%� 6/�� >�5�O'4�6%ค 6�/�คN6��%4�6�21�#>�>%/#�5Q�#B##1�O'4%4$4�6#
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�?P26#6%�Q�OR�O R�OO�N Inkscape , Corel Draw , Adobe Illustrator /%A116��4Q�OO1� '>Nค�5�
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 ค>/1@%์PคO�คCN#A1�@%Q�O P�O�%#1>��์2Nค� (Inkscape) 

 

"@ �?P 2.3 ค5#"?%์ Inkscae, ค>/16%์PคO�ค5#"?%์ Inkscae 

�?P#@ : /25��์ คB��>'�N0/� (2556) 
 

�@%@����@��1�ค%CO'>�CON%?$�Q��/?��%%#�>�>�?' 4D System 

�?Q�� @N�>��@% �>��%%#ค%C �>��%%#�1��CON%?$� 4D System 
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�@%@����@��1�ค%CO'>�CON%?$�Q��/?��%%#�>�>�?' 4D System (�N1) 
�?Q�� @N�>��@% �>��%%#ค%C �>��%%#�1��CON%?$� 4D System 
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Doing  
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Distribute  
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�?P#6�O1#C' :  �1์N�   �O1#�ั��6�B' (2565) 
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ค @�?QO�� :  Q/O�?�N%?$�O�N��'BN# �'BN#'> 5 ค�  O'>� @N�>��@%�?��N1R��?Q (20ค>O��) 
   1. N'A1��'�6�R�O�6��6%11�O�� �/5��%%#�>�>�5' 4D System �1��5/O���?P�?�?P2B� �'BN#
'4 1 �>Q� 

   2. Q/O%N/#�5��%5��%B�'/�'6$ 52�%6"%�์ (�%1�ค1) �O/$�/5��%%#�>�>�5' 4D System Q/O
2#�C%�์ N AP1N�%?$#R�Q�OQ��6%11�O���ั��%1�ค1 P�$Q�OP�%O�%#1>��์2Nค� (Inkscape) Q/ON/'6 1 
�5P/P#� 
   3. Q/O�5��@��O1#C'�5Q��1�Q��6%Q�O�/5��%%#�>�>�5' 4D System P�$Q�OP�%O�%#1>��์2Nค� 
(Inkscape) N AP1N�%?$#� 6N2�1%6$�6� 

   4. � 6N2�1%6$�6��'BN#'4 5 �6�? 
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O���@%�%>N#>��@%11�O��'/�'@$�ั� ?2�%@"%�์ P�$Q�O�/?��%%# �>�>�?' 4D System 
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N���์�@%�%>N#>��@%11�O��'/�'@$�ั� ?2�%@"%�์ P�$�@%Q�O�/?��%%#�>�>�?' 4D System 

/�N/$�@%N%?$�%CO�?P 1 �@%2%O@� ?2�%@"%�์Q��@��@�0>'�N N%AP1� �@%Q�O�/?��%%#�>�>�?' 4D System 
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�%4/5�>�1��5/

'4ค%�6�
#6��/N6 4 
2N/��@Q�R� 
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O���%>N#>�คB�'?�1�>1?� @��%>2�ค์ : Q�NN%?$�%CO 
/�N/$�@%N%?$�%CO�?P 1 �@%2%O@� ?2�%@"%�์Q��@��@�0>'�N N%AP1� �@%Q�O�/?��%%#�>�>�?' 4D System            
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N���์%>�?�คB�"@ �@%�%>N#>�คB�'?�1�>1?� @��%>2�ค์ : Q�NN%?$�%CO 
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O���?��>��%%#�@%N%?$�%CO 3 
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O���?��>��%%#�@%N%?$�%CO 5 

  
%/52/>�6 032241   />�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2��             �5Q�#5�$#0@�16�?�?P 5   
"6คN%?$��?P 1/2566  /�N/$�6%N%?$�%CO�?P 1  �6%2%O6� 52�%6"%�์Q��6��6�0>'�N N/'6N%?$� 14 �5P/P#� 
N%AP1�   คB�คN6O'4N�$O %N�'�6� 52�%6"%�์                         N/'6N%?$�  2   �5P/P#� 
ค%C�CO21� �6$ �1์N�   �O1#�ั��6�B'                     P%�N%?$�2/��B/'6�/>�$6'5$ �'�B%? 

 

2@%>2 @ค?�/ค/@#ค>�%/�$1� 

 �6%1�B%5�1์�6%�ั� 52�%6"%�์#?/>�?�6%1�B%5�1์ 2 %C�O�� คA1�5�� 6/'5�2C�%Q�
2�6�5��6%0@�16�N6� N Q/O#?%6$/>�6�6%�%4�>1�์Nค%AP1�O�N��6$N AP1�6%O2�� O'4#?�6%�N6$�1�Q�
ค%1�ค%5/�6�%BN�2CN%BN� N�AP1��6�/52�BO'41B��%�์#?ค/6#/'6�/'6$O'4�5�2#5$#6��@Q� �@�� 6Q/O#?�6%
 5��6�6%�%4�>1�์Nค%AP1�O�N��6$ P�$Q�ONค%AP1�#A1�?P�5�2#5$#6��@Q� �@�� 6Q/O#?�6%�5��1�/>�?�6%
�%4�>1�์�6��5Q��1� �5Q��?QN AP1ค/6#%/�N%O/O'42�1��N1�6%Q�O�6� �5��5Q�'5�1�4�1��6%11�O��O'4
2%O6�2%%ค์ 52�%6"%�์ Q�N�>�1�B%5�1์�6��5Q��1�/6$R� �5��5Q�N AP11�B%5�1์O'42A�26� �%%#/>�?�6%
�%4�>1�์ �@�N�็�2>P�2 6ค5��?Pค/%�5��6%N%?$�%COO'42N�N2%>#Q/O�5�1�B��%BN�/'5�R�ON/O�คB�คN6 "C#>�ั��6
R�$ O'42%O6��50�ค�> ค/6#%CO ค/6#N�O6Q� N�?P$/�5� 52�%6"%�์ P�� - '4ค% N�็��%5 $์2#�5�>�1��6�> 
Q/Oค�1$BN�N1R� P�$�N6��6%2A��1�O'4�N6��6%N�$O %N�5��>�%%0Q��B#��O'4N�$O %N�6��N1��6� 
P�N�?$'#?N�?$�N6� N 

 

#@�%�@��@%N%?$�%CO/�?/�?Q/?� 

#@�%�@��@%N%?$�%CO   

 0 3.1 N�O6Q�O'4O2��11��6��6�0>'�N1$N6�2%O6�2%%ค์/> Nค%64/์/> 6�1/>�6%%�์ คB�คN6
�6�0>'�N�N6$�1�ค/6#%CO2@�ค/6#ค>�1$N6�1>2%4 �AP��# O'4�%4$B��์Q�OQ��?/>��%4� 6/5� 

 

�?/�?Q/?��N/��?Q� 

 0 3.1 #.6/5 />Nค%64/์O�N��1��6%O2���6�0>'�N O'4�6%'4ค%�?P�O1��6%2AP1ค/6#/#6$ 
Q��6%O2�� 
 

2@%>�@%N%?$�%COO���'@� 
 �%4/5�>ค/6#N��#6�1��6�0>'�O'4�6%'4ค% 
 1. />/5��6�6% 

 2. ค/6#�6#O'4คB�ค6 
 

2@%>�@%N%?$�%CO 
 1. �?P#6O'4O�/ค>�Q��6%11�O��'/�'6$ 52�%6"%�์ (�%1�ค1) 
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 2. คB�คN6O'4ค/6#�6#�1� 52�%6"%�์ (�%1�ค1) 
 3. O�/�6�Q��6%�%4$B��์Q�O�/5��%%#�>�>�5' 4D system N AP1�6%2%O6�2%%ค์ 52�%6"%�์ 

 

�B��%>2�ค์N�>� &�>�%%# 

 1. �5�N%?$�26#6%�� 6N2�1�?P#6O'4O�/ค>�Q��6%11�O��'/�'6$ 52�%6"%�์ (�%1�ค1) 
R�O 
 2. �5�N%?$�26#6%��1�คB�คN6O'4ค/6#�6#�1� 52�%6"%�์ (�%1�ค1) R�O  
 3. �5�N%?$�26#6%�N�$O %N�'�6� 52�%6"%�์ (�%1�ค1) Q�%C�O���1��6%�5��>�%%0�6% 
R�O 
 4. �5�N%?$�26#6%��1�O�/�6�Q��6%�%4$B��์Q�O�/5��%%#�>�>�5' 4D system N AP1�N1$1�
�%4�1�16�? R�O 
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2#%%��>2 @ค?��1��CON%?$� 
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 2. ค/6#26#6%�Q��6%Q�ON�คP�P'$? 
 

�>��%%#�@%N%?$�%CO�?��?Q 
 �?Q�� @N�O@2CN��N%?$� 

 ค%CQ/O�5�N%?$��#/>�?�50�์ "O#NN�?๊$�"�%#6�6%$์#A1N�N6O�N/5$ 82�? �1�R�$�CO�ั��B�P��
N�AQ1�/'5�N/�?P��O/N��6�> O'O/Q/O�5�N%?$�1">�%6$ 

 �?Q�21� 

 1. /'5��6��#/?�?�50�์ค%C2BN#Q/O�5�N%?$� 11�#6�%%$6$ค/6#%CO2@��1��� P�$ �1�ค 6�6#
�5��?Q 
 - �5�N%?$�R�O�%6�14R%�6�6%%5��#/?�?�50�์ 
 -  52�%6"%�์P�� - '4ค% #?คB�คN61$N6�R% 

 - #?O�/�6��6%1�B%5�1์�6%�ั� 52�%6"%�์P��1$N6�R% 

 2. ค%CN�>�2AP1 Power Point 1�>�6$�@�คB�คN6O'4ค/6#���6#�1� 52�%6"%�์ P�� - '4ค% 
P�$Q/O�5�N%?$�N�>�Q�ค/6#%CO�C�%4�1�  %O1#%N/#�5�2%B��@�คB�O'4ค/6#���6#�1� 52�%6"%�์ P�� 
– '4ค% 
 3. ค%C� 6�5/1$N6��>Q��6��6%�ั� 52�%6"%�์�?PQ�OQ��6%O2���6�0>'�N�B��N6�N#6Q/O�5�N%?$�
�#O'4/>ค%64/์�6%2AP1ค/6#/#6$�O/$'/�'6$ 
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 4. ค%CQ/O�5�N%?$�O�N'4�'BN# (�6#�>Q��6��?P�%4�>1�์) %4�#ค/6#ค>�Q��6%N�$O %N�'�6� Q�
%C�O���>�%%0�6% �6#Q��6��?P 4 Q/ON/'6 30 �6�? P�$� 6/��/5/�O1�5��?Q 
 -  O%��5��6'Q��?P#6 O'4O�/ค>� 

 -  คB�คN6O'4ค/6#�6# 

 - O�/�6��6%� 6N2�1 �6%N�$O %N�'�6� 52�%6"%�์ Q�%C�O���1��>�%%0�6%O'4
N�$O %N�6��N1��6� YouTube 

 - O�/�6�Q��6%�%4$B��์Q�O�/5��%%# 4D system N AP1�6%2%O6�2%%ค์�6��6�0>'�N 
 �?Q�2%B� 

 �5�N%?$�%N/#�5�2%B�Q��6��?P 4 N AP1N�%?$#� 6N2�1 คB�คN6O'4�6%N�$O %N�'�6� 52�%6
"%�์P�� - '4ค% Q�%C�O���1��6%�5��>�%%0�6% O'4N�$O %N�6��N1��6� YouTube 
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�?P#@ : https://www.thaipost.net/main/detail/41634 

 

 P��N�็�0>'�4�5Q�2C��1�R�$ �?P#?1�ค์�%4�1�2 6ค5�#6�#6$ �5Q��5/'4ค% N '��%4�1�
Nค%AP1����%? 1B��%�์�?PQ�O� 6�6%O2��%/#R��@�Nค%AP1�O�N��6$P��/%A1�?PN%?$�/N6  52�%6"%�์ �@P�2#N�O�
 %4�6�N�O62>%>�>�>N  %4�%#%6�>�?�6�  %4�%#%6����?  5��?/'/� �%�Q/Oค/6#2 6ค5�Q��6%1�B%5�1์
P�� P�$N� 64�6%N$O��ั��B�P���?P�O1�#?�6%�1 O'4�ั�1$N6��%4�?�O'4$@��6#/'5�O��P�%6� �?P
�A1R�O/N6N�็��6�/5��0>'�N�?P�%�คB�คN6 1?��5Q�$5�2N��N1R��@��N6��?#A1�6��O6�N$O��ั� � 6�/�R#N�O1$ Q/O#?
O%��6$ O%�Q�Q��6%2A�26��6%� 6Nค%AP1�O�N��6$P��#6���@��ั��B�5� 
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   P�$Q��6� <SACICT Mobile Gallery 2019= ค%5Q��?P 2 �?P�5��@Q�P�$ 0C�$์2N�N2%>#0>'�6�? 
%4//N6��%4N�0(1�ค์�6%#/6��) /%A1 SACICT "6$Q�OO�/ค>� <Sense of Siam : 2A�26�#%��O/N�
"C#>�ั��625#�52�6�/5��0>'�N15�'Q 6คN6�1�O�N��>� R�O� 6�'�6� �O6�ั�P�%6� (�B�P��-'4ค%) Q��B�$A�
Nค%AP1��6� �1��6�2# ค>�/'6/�1� /%A1 O#NN�?๊$� ค%C0>'�N�1�O�N��>��? 2560 #6�5�O2��P�/์ P�$R�O 
21��N6��?#A1�?P� 6�6��5�O#NN�?๊$�#6�/N620 �? %N/#26�>��6%�ั��O6/N#�6�2?�6 24�O1�คB�คN6O/N�"C#>
�ั��6�1�ค%C0>'�N�1�O�N��>� N AP1Q/O�'BN#ค�%BN�Q/#N%/#�@��CO�?P2�Q� O'4%5�Q��6�0>'�/5���%%#�5Q�
�6/R�$O'4�6/�N6��%4N�0 R�O25#�521�ค์ค/6#%COO/N �"C#> �ั��6R�$#?P1�62�AP��#�'�6�
0>'�/5���%%#�1� SACICT 1$N6�Q�'O�>�  
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�?P#@ : https://www.thaipost.net/main/detail/41634 

 

 �1��6��?Q$5�#?�6%�5�O2���>�%%0�6%N�>� %4N�?$%�>  %4�6�2#N�O� %4�%N#��%
%6#6�>��?0%?2>��%  #/6/�>%6'��%�์ %4/�>%N�'O6N�O61$CN/5/ �?P�%�#? %4%6���>�6�#BN�#5P� �?P�42A�
26�%5�16 O'4�N1$1��6%2N�N2%>#0>'�6�? Q/Oค�1$CN1$N6�$5P�$A� O'4$5�#?�'�6��1�ค%C0>'�N 16�> �6�%
�Q 6#��์'6$/>�>�%, �126#26$ %/#�@��'>�"5��์N�>��/5�0>'�N�6�Pค%��6%�N6�N �1� SACICT 16�> 
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