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Abstract 

This research aimed to develop an educational institution administration model to 

promote learning management according to the 21st century learning approach, Sa Kaeo 

Provincial Office Of Learning Encouragement, with the following specific objectives: 1) To study 

the components of the educational institution administration model to promote learning 

management according to the 21st century learning approach, Sa Kaeo Provincial Office Of 

Learning Encouragement; 2) To develop an educational institution administration model to 

promote learning management according to the 21st century learning approach, Sa Kaeo 

Provincial Office Of Learning Encouragement; 3) To experiment with the educational institution 

administration model to promote learning management according to the 21st century learning 

approach, Sa Kaeo Provincial Office Of Learning Encouragement; and 4) To evaluate the use of 

the educational institution administration model to promote learning management according to 

the 21st century learning approach, Sa Kaeo Provincial Office Of Learning Encouragement. 

The samples consisted of 9 directors of District Learning Encouragement Center, and the method 

of selecting the sample was purposive sampling. The statistics used for data analysis were 

percentage, mean, and standard deviation. 

The research results found that: 

1. Educational institution administration model To promote learning management 

according to the 21st century .learning approach, Sa Kaeo Provincial Office Of Learning 

Encouragement is divided into 4 parts as follows: 1) Input factors, which are the skills of 

educational administrators, consisting of (1) visionary and innovative leadership, (2) curriculum 

development and teaching management, (3) teacher and educational personnel development, 

(4) learning environment and .resource arrangement, (5) network and collaboration, 

(6) assessment and educational quality assurance, and (7) resource and budget management. 

2) Process, which has the following components: (1) analysis of current conditions and needs, 

(2) strategic planning, (3) plan implementation, (4) monitoring and evaluation, and 

(5) improvement and development. 3) Outputs, which are teachers' learning management skills 

according to the 21st century learning approach, as follows: (1) learning design in accordance 

with 21st century learning approaches, (2) writing a learning management plan according to the 

21st century learning approach, (3) learning management according to the 21st century learning 
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approach, and (4) measurement and evaluation of learning management according to the 21st 

century learning approach, and learners' learning management skills according to the 21st 

century learning approach, as follows: (1) learning and innovation skills. (2) Information, Media 

and Technology Skills (3) Life and Career Skills and 4) Reflection with professional learning 

community process has the following important components: (1) Having a common vision and 

goals in developing student learning (2) Creating a structure and mechanism to 

support professional learning community work in educational institutions (3) Promoting the 

exchange of knowledge and collaboration among teachers and educational personnel (4) 

Developing learning management skills that are consistent with the 21st century (5) Creating a 

network of cooperation both inside and outside the educational institution (6) Systematic 

supervision, monitoring and evaluation of work operations (7) Promoting research and 

development of educational innovations (8) Knowledge management and exchange of good 

practices (9) Motivating and honoring teachers and educational personnel and (10) Evaluating 

and continuously improving work processes. 

2. The results of the assessment of the appropriateness of the educational 

administration model to promote learning management according to the 21st century learning 

guidelines of Sa Kaeo Provincial Office Of Learning Encouragement by experts in general found 

that it was at the highest level. 

3. The results of the assessment of the ability to manage learning according to the 21st 

century learning guidelines using the school administration model to promote learning 

management according to the 21st century learning guidelines, Sa Kaeo Provincial Office Of 

Learning Encouragement, overall, were found to be at the highest level. 

4. The results of the assessment of 21st century learning skills of students using the 

school administration model to rxomote learning management according to the 21st century 

learning guidelines of Sa Kaeo Provincial Office Of Learning Encouragement were found to be at 

the highest level overall. 

5. The results of the evaluation of the use of the school administration model to 

promote learning management according to the 21st century Learning guidelines of Sa Kaeo 

Provincial Office Of Learning Encouragement were found to be at the highest level overall. 

Keywords: Educational Administration, The 21st Century Learning 
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b~CJ'W{ 256l) fl)l.J~'Ibii'i~d.ln11b~~'Wfl~iJ'WbCJU1~ 
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?I .:I b?l';i:J.J bbfl~?f'LJ'U?f'LJ'LJfl1'j?f';i1~ ?f.:Jfl:J.J bb VI~ fl1'jb ';i tl'LJ'J ' ~ 

M6'1€ltr~~1wvi~\lb?l::iuv1m~~tul'ltJJ1';i'J'I?Jyj 21 dJum'J 

~.:JL?~::i:J.Jb~elbMLCJTJ"U'WhlW~'LJ1C'l'LJLel~ b~elbl91~CJ:J.J 
fl11:J.J'I"J1'eJ:J.J1 utt.-u''l'IJuvn\lo';ifl "il~ ~.rm.J1 'W'lh~ 1. 'VII'! 

' 

" ~ 'l'l!u?~mufi fl't?}1 tt.fl~~ ?~eJu~ eJ\1~ l?l';i~'\JU 
~ 

'lll&rfl?! C'l'Hbfl~fl1'H~CJ'LJfl1'j?feJ'LJ fl1'j,r~'LJ1fl';i 
~ ~ 

1.1.6'1 ~?l.f11'1"J 1.1. 1 tr~ ~ m,rVi' 1. V!:W 1 ~?l:w tJJ' B fl1';i 1. ~ c.~u1 u 

I'IC'l'J';i'j'I?JVJ, 21 ~\ll:i'.:Jdj'Wbb'IJ1Vn-11'Wfl1';iri1Vl'LJI'lbU'LJ 

i avvi l'lu 1.'! fl1'j'lJ1ut.t.wfll'l~ fl1'jtJn'jtJfl1';j~ n'I?J11'VIt~ 
'U 'U 6.J'U 

fl1'J?l11'lfl11:W 1. offmt.~\l'VI1\lfl1';j~ fl'I?J1'UeJ\l 1 'VItJmtJt~ 

'l.J::i'l.J'V!bl. vl\1 fl1';ib tJ~ CJ'LJI.I.U fj\jyj btl (j):ff'LJ~ el:J.Jb U'LJ~ \jyj 

VJn~ 1CJfl'J'jtJJ'J~'IIl'l1 n t.bfl~:J.JB-:J 1. ~'Wfl11m'i'1A' rum';i 
' v 

u1V!1';i bbfl~ fl1';i'W~'W1?~mufi fl'I?J1 ~u1V!1';i 1 'Wiff1'W~ 
" "" 

~111m'JL tJ~ t.~'Wbb tJfl.:~~'~ L uuuflfl6161'1A' ruvi"il~U1bb u1 
" ' v 

V11-:Jfl1';i~trifl1';iMfl'I?J1'UB-:J"1!1~Ufl~U'W1'W1CJu1tJ 

'U eJ -:J n ';j~ 'VI';i1-:J ~ fl'I?J1TI m 'jfl\j ~· n1 'jtJ av~1 u 

?!muM n'I?J11 M't.n I'IU';i~~'VIfimw bbfl~tJ'j~~Vlfi~fl~eJ 

fl1';i~~'W1~b 1 t~u1 ,Xii fl rumw~ -:Jm -:Jnu 1.1. 'W1RI'l 
" ' 

b~ ~nnum'J~ trifl1';i'M fl'I?J1"llel-:J61'1'1! fl'VItr~?IB'l.JVI1\l 

fl1';i'M fl'I?J1 ?1°111 fl.:!TWfl ru~ n 'J ';i:Wfl1 'j n 1 'jM t'l'I?J1 
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f1 eJ fl rumw~ ?feJ'W Vi'~ eJ'liifl11:W?f1:J.J1';if11 'LJfl1'j 
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" 
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m~ 'U1tJfl1':i'l"l~u1fl rumwn1';i~ fl'I?J1 
' 
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" ' vv 2/.q .c:t .::.t..::f ocv..:::J!l.l 

191\l'LJ'LJ ~U'J'I-11':i61t:n'W 1"1 fl'I?J1"il\l:WU'VIU1VIG'l1flru'VIC9lel\l 
'U v 

C9l'J~V!'l! n~ .:Jfl11:Wrl'1f'l ty1 um'Jw ~'W1f! rumwm'J 
v ..:;:tV 21 .c:t 0 di 
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" " 

1 tJ~m1:w61'1b1 "ill~ tfu ~ eJ\li.U u~Vl'ii ~nEJmW~\1 
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" " 
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u 1CJu1 tJ fl1';j'J 1~ bb~i.!tlfu'lJ';j ~ fl1';j b ~ CJ'U fl1';j'G'fe:J'U 
' 
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" ' " 
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n1';i~ro.~u1Ru nci11fl e1 fl1';j'Pf n'M1b tli.!a~A'tl';i~nau 
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' 
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'lJ';j~~1~u 1~ b~tJu~ b ~floW ro.~u1l'l'Ubel.:J bbG'I~~ro.~u1~1u 
'IJ 

' ' .Qrl I ~ 2.1 I .:;1 .::::1. 0 <LI 

VI bbl'l G'l~fi'Wbfl tl1'1J el.:Jfl!'.J "ii.:J:W fi11:W6'11fl UJbbG't~ 
'IJ "' 

il1'111:wlil'1 b uumn~ueJ~1.:J'Vl~n b~tJ.:J 1ll.Wu 

'V'J';j~';i1'llururu~ r:i.:J b6'1~:wn1';ib~ t~uf 'V'J .f'l. 
"' "' 'IJ 

2566 (~1~tl"il"il1'U b'Uf1'M1, 2566) 11'i'tJm~n 
' . 
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"ii1 n 6'11'W m 11..16'1 'I b6'11 :w n11f'! n'M1'Ufl m~uUbbG'I~ 

f11';i'Pifl'M1W~1:J.Je:J"'cru19'i'tJ (ri'Tun.:J1u nf'!u.) btlu 

"n';i:wa .:Jb~~lJn1';ib~tJu~" i'I'Vl'IJ1Vl' ~~ a 'lb6'1~:w 
'IJ 

bbG'I~61'l!u61'W'WnT1b~CJuf 3 ';i'Ubbuu flB 1) fl1';jb~tJu~ 
, 1(,1 'U 'U 

' 
l'lG'IB~'Ifil'l2) tl11b~CJufbWflf11';j'l'froJu1l'!UbeJ.:J 

bbG't~ 3) m'lb1surb~eH'lru119lll'l1:w';i~~u b'Vll'l~fl1u 
'U ~ 'I q 

f11';j'lJ';j~mf'l1"1i''V'J~:;';j1'1J'IY ty~~ ~ruutf f1 e:1 t~tJ~ 
:W1l'l';i1 54 1'i1fl?f1:W U';i~ne:Junuml'l';i1 258 "il. 

~1'Uf11';ilfn~1 (4) 'Ue:J.:J';j ... (jjff';j';i:U'W rubbvJ.:J 
"" 'IJ " 

U';i~~1'11'W 1~~u n1~?! n'M1l'l1:Wf111:W~fl.:Jfl1~1 u1~uu 

\91
1

1\1 1 ';i1:JJJ'I~.:JbG'f~:w11X :l1m~b~tJufl'IG'teJ~~1l'l 
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"" 
a 1'Wvl eJ'Iii'u bb('l:;.f)1flbelfl"lf'Wb 'Ufl11~ ~m~Pi fl'M1 

1~tJ61f 1\1 1e:Jm6'11 'It~~ .:Jew'1 u1'm~ CJ'Ubb~Pihi1~~u 
'IJ 'IJ 

m1fi fl'M1lw h~b~m.J Vl~ilcr~ 'lwu-r !'.J~ "ii~Pin'M11 u 
'IJ 

h.:Jb~tJu 'Vl~e:Jodlu~u~~vl1'1Lf1G't 'Vl~eJVI";itl'U~11 . . ' 
ilteJmm~tJu~ LbG'I~L-b'1~.:Jbb 'Vlci.:Jn11b~tJufl#lmh.:J 

' 'IJ 

vY1~.:J bbG't~'l'V~tJ1flflCii11'V'l Vi'n'M:; fl11:Wb~tJ1"lf1tyL~ 

l'l1:Wfi11:WmT ~ ?11Jf11~'1Jfutl1 'lfl1~~ ~fl1';ib~tJu~ 
' 'IJ 

:w11i1~1 19 'IJB'l'V'J';i~";i1'/1Dty~~G'i'lb6'1~:Wfl1";i 

b~ CJ'U{ 'V'J.~. 2566 (11"1lfl"ii"il1'U b Ufl'l31, 2566) 
'IJ ' 



L~ 1VIU 1~1 'WI"! u6 ~-:! L?I~:Wf11'H1 tJtd' ~~!'luei1 Lfl€! 
. " " 

t{ .:::1: 2J (V 0 ({ ~ 9.1 

1"1 'WtJ n1'H 1 t:J'W 1 1~ ~ u mumbfl ~ 1"1 'W CJ n11 b 1 CJ'W1 
'U 'U 'lJ 'U 

1uiuv{ vf-:~1'W~hu1"111n11 L'VIV'll'Wlflv ~lil'1LU'W 

1 'Wn1~~-:Jb?l~:Wn11b~CJ'W'~' n11'U~VI11-:!1'W bbfl~n11 
" 

ufiu9l-:~1uhi'Ln ~u~~ii'Vlcr m'V'l?l-:~?1 ~ 11:W~fl€l~ .. " ' v 
OJ Q.l 0 I ~ Q V OJ QJ 

'Vl-:Jn11"il ~'Vl1 bbt:.l'Wn11?1-:! b?l1dJ n11 b 1 CJ'W1'1J€N"il-:!VI'W1 
" 

' 
"II €!-:! n 1:w u~ u 'Vl'll €!-:! vi' €!-:! fi' 'W bbfl ~ bbt:.~'W n 11~ m~1 

bb VI. -:J"IJ1 ~ bbfl ~u~u~V11.hvr' B. 'W~1:wVI· eJ5u ~ 

:w €l'UVI:W1 tJ 1 u n1 1t1 ~ 'lf91 VIU 1 Vi' ~1m 11V'IVI~-:J 
1 ~61Tu f1-:!1'W~~ b?l~:W n 11b~tJ'W~U1~-;ij1~-:JVI1~5JV1'Ch~ 

" 

Vl~€l:W€l'UVIm tJ1 ,X m~ LA~ B'li 1 m.U 1mi16'i1'W~1:w 

Vl1miJ utr\?\'1L ilum1~-:Jb?l~:unTH~tJ'Wfl#l1 um1 
" " 

111V'IVI~-:Jife:J-:~-ruiil-:Jm1:wf1~Li1'WVI1€l <U'm?I'Wmbu~ 

'1J€l-:Jfl1~ LA~B"Ii1tJU1~n€lu#i''JCJ bbfl~L~ m) ~vh~1-:1 

bbt:-J u n 1~6'1-:~ L?l1 :w m 1 L 1 CJ'Wf LLGi' 1 b?lh 1 'IX b?I'W €1 
" 

v .. ... 
~nnm1'1J 'ULV'lfl €l'W-:J1'Wm~f'l mnuBm~uu 

bbf1~n11~n~1~1l.J'elntJ1#i'm!h1~Ln~ilqjVI1n11'U~VI11 

':i) ~ n1 1.ff 'W'U1-:!U1~ n1 1 1;'/ -:Jt:.~fl1 '11 61-:J V'!:WG'i 'J'W 1 VI f1J 

:w €l \1 n 11 ~ n 'el-1 u €l n 1 ~ u u L iJ 'W 'Vl1 \1 L ~ €l n Gt ~vi' 1 tJ 

nfl' :w L D1VI:W1CJLli ?11:W11t1 L .U 1fuu~ n 111#1 €l ~ 1 -:J 
' 

~· e:l b {j' €!\! '111~A'J 1:W'V'lf €l:W'Vl1-:!IK 1'W b 'VI A 1 'W bfl ~ 

LlJ~-:J b?l~dJ 1 '!XVI1JdtJ-:J1'Wt'WboU1:WTi'JdJ~ ~n1112f f1~1 

'U Afl1 f11'1J1 ~vr n~~ bbfl~U1~?1'U n11ru1 'W n11..ij~ 
' 
011~ tl'el-1 tr 'U~V111bbfl~Vi:w-:~1'W'111~vl f)'el-~1 'Wn11 

" 
'U~VI11bbfl~'l.J1 n11fl nfl 1 tJ A 1 Vlll €1~ 1-:1 b iJ 'W1~'l.J'U 

" ' 
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~mti'eJ.:JLLfl:!Luui1vB1-1i"W (l\l~'JtJ'V'l1 n1ruu'Vl{ 

2551: 5) 'i'J~~,:jt:-Jfln11th~b:iJ'lJi:J"il..ijtJ~b~tJ'JoU€l-:Jtl'U 
0 "' ct 

t:.~fl n11 ~ 1b u tH 1'Wn 111"1 n "et1'W€l n 1~ u u bbfl ~ 

m1Pi n~11911 ~ iliCJ1 P!t1~1 u1~ ·;h ih,}t:.~~ 1'W 
' 

5Ja'J'W~'J:w 1 u n11vhL il'W\!1'W Lbfl~t:.~G'lm112fn"et1b:U..:J~n 

?11'l11#1-h f11';j~1f11 ~?1~1\1 n1'i'U ~VI111 'W1~1'1u ei1 Lfl eJ 
' 

.::::.1 0 91 0 l!::f ~ v 
:IJ lil1'W'J'W'WB ti:~Jlf1 €11 bile:l 'VI'W \l"il~:IJ '1J 1 11"1Jf111A~ 

b'}I!CJ\1 1 ~1LLvni~ ue:Jml\.JLU'W'V'l'Wf1\11'W11"i!n11 

1;'/-:! t:.J'Ml €l #i'11..Jfi11:WA~ e:J\IIP111 'Wn11'U1VI11':iJ l?'lf111 

1~uum1'V~VJ11'11'W#i'1'W~1-:J 1 b"li'W q1m1 W'G'I~ 

bb!;H~f111Liln~ 1tJ£iA11:W~l'IT1 bUw>i'u (?I:W'V'l\1,; 

~m~l'lu, ?~15fi11 "il1~LiitJ1~nmLf1~Mru~, 2555 : 7-8) 
' ' ' J ~ .t:::). t{Q.I 

'W€1 n"il1n'W fHl "il1n n 111"1 n 'eJ11 LA11~VII"l n t:J.f11'V'l 

bbfl~ bb 'W'J'Vl1-:J 1 'Wfl116'i-:J LG'I~ W111~ f1~1~fl€li?'J~i~ 

611VI-ruth~'ll1'11'W'lle:J.:J?hun'll'W nl"lu. L ~eJ?Iti'u?lu'W 
' 

nTH·ih~t11:;"lJ1 fllJBl b~tJ'W'll€l\IU1~b 'Vll"ll 'VltJ 1 uu 'V'l.l"l. 
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1~ VI'J 1-:J 1~'UU f1111?11 b 'W 'W.:J1'Wf1 'l.Jf111:1J ?I 'J'W1 'J:W 
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' 

"' "' f111'U1VI11 n';i~'l.Jd1..Jf111b1 t:J'Wf111?1€l'W bbfl~m~mu 
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m1~n~1 f11';!1b~?I1'W.:J1'Wf111:W~1:Wrlmr~~€l"li1tJ'1111?1 

m1'l11~?11'Wnum1'J1-:Jbbt:.~'W'i1:wn'W ~ nvf -:J m1..ij 1?1 

n "ilm1:w1ll?!€Jfi1flGl€J-:Jtl'W 6'1 1u1 'W~ 1'Wil11't.h~nu 

f1Wfl1'V'l 'UV'l611n'icJ-:J'U1~A'J1:W~fl'J1:J.lb'tll 1"il1 'Wf111'V'h 
' ' " 
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bbG'l~fl1~~ fl'el-11?11l.le:J ut11~ t1Bt1 1\ll.l fl,ru.fl1'1"l 

L ~ e:J?i\1 Ll.'f1l-lfl1~R fl'el-11?lfl€llil;gi 1?11 ~ Lilliltl'UA'W 1 'Vltl 

b ~ €l\l"il1 fl L u 'W~ tJ bb 'U'Ufl1 'JR fl'el-1vli1 A'J1l.l ~ lil'Vl ~'W 
~ ' 

l.'f1l.l1~t!U1''UL tJ~ tJ'Wl.'f1~~ LbG'l~ifim~1 '\Xf;'fe:Jiilfl~ rN 

tl'Ul.'f.fl1'1"lA111J'<ihb'iJu bbfl~A11l.IM€l\lfl1~'ll€l\l~b~t1'W 

~al-l~ .:~Vi ~VI1\I n1~w l'll'W1'll€l\l'lll-l'll'W1~ e:J~ 1\1~11ilb~1 
' 

m~L~vuf ~~~uehb.fle:J 1 Wii1'W~ef ..ij 11lbbG'l~ci \lbf;'f1l-l 
~ "' ~ 

f;'fuu f;'f'l.J'l.J n1 ~~ lil m~ Pin 'el-1'W e:~ n ~~uu bbG'l ~ n 1~fi n'el-1 
' 

1?11l-leJucnl"i'v"il~V11A11l.lci'1A t;y~\I~'W~B 1 tJ1 'We:l'W1AI?l 

L 'W~1~ 1fl fl"il~il m~ L uil' EJ'Wbb UG'l\le:Jeh\1111' VI~ lil U\1 

vf11 '\X tJ~~'ll1 'll'WVI fl A'W"if1 L U 'W ~ e:l\1 b ~ tl'W f e:l v' 1\1 ' ~ 
' 

~ e:~ L iJ eJ\1 (a1U' n.:~1uci .:~ Ll.'f111 m ~R n'el-1'We:J m~uu 

LL~~m~filfl'el-11?1111eJDEJ1~EJ, 2556: 151) 

"il1flU ill'Vl1bbfl~A1111ci'1r1 rui1.:~~u vh 1~ 
~ ~ 

9 

~\I'Vlllill.'f~~~bth 'Vi~e:J\1111mem) m1 tl?i m~L tl~ tJ'W 
~ 

b tJ~ tJ'WbL tl~-1~ ~flUJfl111iltJ~i~mJ\I~"il~r;;'\lbf'111~M 
' ~ ' 

2/ IV .c:l 2.1 V Q. Vo 

1?1 e:J\Ifl1TVJ n'E:I~ n1·m EJ'W~'lleJ\It:.J m'Vl1 "Jt:.J mu1 tJf11':i " ~ ~ 

~u6ci.:~bl.'f~~m ~b~t1u¥1:t liluei'1 b.fl€11 'W~I?IT~~'el'~ 21 
" " 

~~I?!Uei1LJleJhJI'II?l11~'e!'vf 21 Vl,f;'f€1\111'1~€1\lbbfl~ 

L Vil.J1~f;'fWlU fi11 btl~ tJ'Wbb U~\lbb 'U'U'I"lfl1191 ~\l"il~~1CJ 

1 'IX~ B1'W1 vn TJPI 'W~ci-1 Ll.'f1:wm~t1vu~~~!iluel'1 L.fl€1 
" ~ " 

l.'f1l.l1~tl ~liln11fl' m~1'W€lm~uu LLfl~m~Pr n'el-11911:W 

ei'uv11"fEJ himi NiJ 1'1 UJ.fl1'1"l b ~ €l6'1U'Ul.'f'W'W~ L1t1'W 
' ' " 

Lbfl~'liaE.Jci\lb6'1~W1~~L1tJ'WiJA1111~ A11:WboU11"il vlfl'el'~ 
" " . 

1 u n1 ~lil·1 L 111.1 ~ 11'1 LLG'l ~L~m!Pi :w~11:wi e:~.:~ 111 ~ 
V .:::.1 -=:1

1 
SJ oe,t 21 If I 

'll€1\lt:.J L"atJ'U'Vl\OleJ\IIl1~b~EJ'W':itl~~6'fum~rul911\l ., 
" " I 

'W€l f1 L VltJ €l fl1 1L1 t.I'W fl11l.'f€l'W 1 'W~~'U'U bbfl~'l.Je:Jm~'U'U 

h\IL1 c.~u1am~'l.IB\Ifl1':ib~ EJ'W~I?l1:WB nml"i' v bfl lil'lf 'W 1~ 
" 

1u'Vlmam bJ-;ij1fi~l.'ftn'W~ LbG'i~b1tJ'WTI~"il1n~a~1\l i. . " 

.y{ "il~~€l\lf'Ufl11'Vi' I'&J'W1llil m ~· :w~ uvr' m~vr ~'W1 

LLG'l~btl~ tJ'WLtt.IG'l..:~~'WbB\1 b ~ e:~11XiJA11:W'I"l~€l:W~"il~1'u 

m~1K l'll'W1b1J~1~ 'U~l.'f\I~'W~B 1 tJ 11iltJ~1~ EJA11il'Vl1\l 
" " 

11"il~bu wi' 1'J~1F'it1J1 um~fi n'el-1191111ei'uml"lt1vf "il~ 

b~a:w 1t1.:~m1Pi m~1n'Um~w~u1fl'W 1'11tJ m~w l'll'W1 



f'i'm.Jmw1ul'l'UL~-:J'li~-:J'V!n 1 flu1ia1:w1'H16'f~1-:J 

f111:1J1l~ ~ 'Jti~'Ub~'lfl ~ bb~~LLm'liU ruvn1~ ~ 1 tl 
~ v 

\Pl'Ub~~ w~~:wvr 'il~b .uucrb~ ti'Un~ \Pl~€l~~il'lLb~~ 
~ ~ 

6'f1:W1'Hrt11f111:W~ ~1~ tl1.h~tJ nl'l1"1!1 u:Si IPl ~~ 1..:1 
'U ' 

iim1:wf'l'll 1Ji' L~tJu11'l~~~~il'l~ ~1~ii fl rumw L ~~ nTJ 
~ ~ q . 

1 tl6'11K..:~fl:w LL vi..:~nT~L~t~u~ IK..:~fl:wbt vi-:Jm"Ja~l-:JG'f'J'JA 
'U 'U . 

LLm~nww~u1~&~~u91~1tl 

m"Ju~W11f'lmufim~n L~~6'i..:~La~:wm"J-:il~m"JL~tJ'Ui' 

1P11:Wbb'U1'Vll'ln11L~ti'Ufl'Uflll'l111~~ 21 G'l1un\11'U 

~..:~La~:wn11L~tJu~tl"J~"il1-:il'~vrr~a"J~Lbn1 
'U 

-:il..:~w1~6'f"J~LLn'l 

3. L~~Vl~~m 1·ihtlLL uum1u~vmamufi n~1 
'U 

~l.q QJ .<::121 .<::li.l 

b '!1'1 ~G'f\1 bG'I'J:IJf)l'J'iJ~ f)l';j b 1 ti'U~I'l1:Wbb 'U1V11'1 n11b 'Jti'U ~ 

1uflll'l111~~ 21 G'f1un~1'U~'IL6'f1:wm1L~ti'Ui'tl1~"il1 

-:il'IW1'191?l'J~bbfld 

4. L ~ €lU'J~LlJ'U~6'l m1 1•if'Jtl Lb 'l.J'l.Jn11U1W11 
'U 

amui'i n~1 L ~~~~L6'f1:wm1-:il'W~m"JL~tJui'~P~1:WLL u1 

V11~n11b~tiufb ufllm11~vf 21 G'i1un~1'W6'i..:JL6'f1:w 
'U 

0 ""'.., 
fl1t:l1:!Jn1";i1\lt:J 

1. 1Ubb'l.J'l.Jf111'l.J~W116'fm'Ufin~1b~~ci~b?f~:W 
'U 
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Gi1un..:~1u~..:~ L1;'!1:wm1L~CJ'W~tl"J~"il1-:il'..:Jw)191a"J~LLn1 
'U 

b'iJ'UeJ~1'1h 

2. ~l'lf11'l'toU~UbL 'U'l.Jn1'W1W11G'fm'Wflf1~1 

~..:~w1 ~a1~bLn'J 'lle:J.:J~ u~V!11~ ei'1'W1tJn11P~ u6 
'U 'U " 

ci..:~La1:wm1L~1J'U~1g;~uehL.f1B 9i1.:Jnuw~B 1~ 
'U 

1P11:WLL'W1'Vl1H11'l'L~CJ'UV'Uf211P1111~~ 21 G'11un~1u 

~'ILG'f~:Wn11b~1Ji.J~U1~"iJ1:il'IW1'l71?11~LLfl1 ~~1'1 h 
'U 

"""" OZJ€1'U t "l..W n1'S'J\l tl 

m'ilV\9lJ'W1 'l' tiLL uu nT~u~w11amui'i n~1 
" od:l I .q OJ o::::l 11 .::1 V 

L '!1'186'1'1 LG'I1:Wfl1H~n11L 1ti'W11Pl1:Wbb 'U'JV11'1 n11 b 1ti'W1 
'U 'U 

1 'Wf311Pl111~~ 21 ~1un-:nw;ol..:~La~:wm1L~CJ'W~tl1~"il1 
'U 

v 
Q,/ QJ 2..1 Qj o<::!t.Q.I Q.J ~ 

'il~W1~G'I1~bbm meJUL'liiPl'llmm11'iltJ ~..:~u 

., Jl 
'lJel'll L'!JVI~1'UL'UBVI1 

m1~~ CJflf'~.Q~ ~i'i n"et1Lbii'l~W\>l.I'W11tlbb uu ' . ~ 

f!il'l111~~ 21 t~t.Jft1eJ'l.Jf1~:WLi1'eJw1~1Rfll ~.:Jd 
1. fl1'i'U~Vl11?ftl1'Uflf)~1 

1.1 fl1111~LL~'Wf1~tJ'VItlbb6'l~f11'Hl1'M'W~ 
' 

1.4 fl116'ff1'1LA1eJ~1CJfl11:W~'l:Wiie:J 

1.5 f111U1~tl'WfHU.f11'!1'1f111flf1~1 
' 



2.3 Vi'n~~~l~bb~~m1vhnw 

2.4 fl11'th~bil'Wt:.J~fl11b~l'.J'W1bb 't,n hnJ 
'\J 

f111:iJ~€J-1fl1'J 

3.2 fl11€J€Jflbb LJLJbb~~~l'l.J'W11'llbb LJLJ 
'\J 

3.3 fl1'J'Vl{9)~€J'l14i"bb61~'\J'J~bil'Wt:.J61 

3.4 fl11tlfutl1\lbb61~'1lt.nl'.Jt:.J61 
' 

" "llilLJL'li!PI!PI1'lJ';i::!l'.J::!b1iil1 

fl11~1'l.J'U1~tlbb'U'UI?hth.Jfl1'Jbtl'W 4 'J~t.J~ ~\Ill 
1~t.J~~ 1 fl11Afl~1eNA'll1~ne:Ju 

1. An~1bb'W1f.l(9) 'Vl~~~ bb61~\l1u1~t.JVi 

2. 6l:iJ.f11~tW~b~t11'111t1)~1'Wfl11LJ~Vm 

m1An~1 

3; lbf111~~bbiil~6l'\lbf1';i1~~€J\lf'itl1~fl€J'U 

'11€)\l~tlbb LJ'U 

2. ~';i'"Jii!G'!€J'Uf111:iJbVI:iJ1~G'!:iJbb6l~f111:iJ 

b uu1tJ1ru(9)t.Je:lb~t.JJ'111ru 
'\J ~ 

1. ~~l'.J:iJf111:iJ-w1e:J:iJG'!muA n~1'111~e:J\l 

2. ~~tl1~'11:iJ~bbl\l\le:lb~t.JJ-iJe:J\l 
' '\J 
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4. ~1bil'Ufl11'V11'16le:J\lti~'llbb'U'U 

5. 'ilb'Vlf'l~\?W11:iJfl1'J\?\'1b'iJ'U-!11'W 

6. ~~n'iln'J'J:iJ PLC bblilm'll~l'.J'Wb~l'.J'Wf 

7. btl'U'J'"J'lJ';i'"J:iJ-iJe:Ja.J61~6lfl11'Vll'l61€l\l 14! 
'\J 

" 8. 1bm1t~-ile:Ja.J~bUe:J\l$lu . '\J 

'J~~~v~4 fl11'\J';i~bil'Wbb~~'IJ-r'U'll1\l 
1. 'll1~biJ'Wt:.JG1m11-if1'llbb'U'U 

'\J 

" 2. 1bf'111~v1-ife:J:iJG1~\lVI:iJI'l 
" 

bb6l~~\?lvi111CJ"'1'Wfl11l ~ !:1 

"lle:JUL'll!PI~1'Un1':it111'lJi.iJ 

1. nGil.Jtthvn.J1t.J 1 'Wfl11'Vl\?16le:J\l 1·ih'llbb 'U'U 
' " 

'J~~'Uehm ~1U1'U 9 f1'W 

1.2 f'l11 'U61\ln(916'1Twm1'U?i\lbG'!~a.Jm1 
'\J 

"" " 0 b'Jl'.J'U~ lil1'W1W 27 i"''W 

1.3 trb~t.JJ'1l1ru1 'Wfl11U1~bil'W1Ubb 'U'U 
" "' " 

'il1'W1'W 5 f11J 

2. «'Urn 'Ufl11'Vl\?16le:J\l14l~ubb'U'U 
2.1 ~'MJ?i\lbG'!~a.Jfl11b~l'.J'Wn 'W~\lVIl(9) 

" '\J 

" G'!'J~bbtl'l~-!1 9 eh.nB 

3. 'lt:~~b16"111'Wfl1';i'Vl(9)~e:J\l1otl 

3.1 ~1bU'Wfl111'Wi11f1b~!:JU~ 2 

um';iAm~n 2566 

3.2 ';i~~~b1G11 5 b~€l'W 

'lle:J'I.Jb'll~~huml''th:::bil'Uv..ta 

1. m 'lth~ bil'Wf111:iJb Vl:iJ1~6'1a.J'lJe:J.:J~'llbb 'U'U 

2. f11'lth~bil'Wt:.J6lfl111-if~'llbb'U'U 



vo 11"1 ~ d 11 v 0 

[:..1-eJ 1'W1 t!nTaf'f'WtJG'l\1 LG'l~:w n 1~L ~tJ'Wn~l?ltJ a1 Lila 
'II 'II '11 

2.2 f111:W611:W1~111 'Wn1~-.ij l?ln1~b~tJ'W1 
" 

1'1111LL 'W1'V11·:in1~L~t!'WTI'Wf'fl'l1~~~~ 2l 'IJ'EI\Ifl~ 
'11 '11 

2.3 f111:W611:W1~1lb 'Wn1~L~tJ'W{!>l1:Wbb'W1 
. '11 

'V11-:~m~b~tl'WTI'Wf'fl>l1~~~~ 21 'IJ€1\I~b~tl'W 
'11 'IJ 

3. n1~th~b~'W~ tlbb'U'Uf11~'U~v'l1~ 
'11 

3.1 ~1'Wf111:lJbU'W'th~ twm1 

3.2 ~1'Wf111:wbtl'W1tJ1~ 

3.3 ~1'Wf111:Wb'lll:W1~61:W 

3.4 f111:W~fl~€J\Ifl~'EI'Ufl~:W 
'11 ' 

.C\.c:l 0 Co\ ~ QJ 

16~1L 'U'I.Jn1~1'\ll:l 

m~i~tJ b~mm~~\lll'W1~tlbbuum~u~vn~ 
'11 

'V11\In1~b~tJ'Wft 'Wf'!l>l1~~~vf 21 6'11Un\11'W6'i.:~L61~:W 
'11 

f11~ b ~ tl'W f t1 ~~ ~ih ..ij.:~Vli'l?l61~~ bbtl 1 b ,j 'W f11 ~ilij tJ 
'11 

bb~~~oo.J'W1f11~'U~Vl1~~l?lf11~~mn (Research and 

Development in Education Administration/ 

Management: R&D) ('fl>l'W~ U16'f'Wi5, 2564: 

105-11 O) ef1~tJ\?\'1b ih.Jm~i..ijtJ tl?lmb U\le:Jam U'W 
'U 

" " 
4 oll'WI'le:J'W {?].:Jil 

1. ~ n ~Tel.:~ rf t1 ~ ~ n eJ u '11 €1 \1 ~ t1 bb u u n1 ~ 
'11 

..::::. &;f d I ".~::!~o V d V 

tJ~Vl1~6'ftl1'Wf'ff1~1 b '\"1 €JG'f.:!b6'f~:Wf11·~"il\?ln1~b~tl'W~ 

1>11:Wbb 'W1'V11'lm~b~t~'Wft 'Wf'fl>l1~~~vt 21 rl1un\11'W 
'11 
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2. ~rli'W11tlbb uum~u~'!ll1~6'fm'W~ n~ 'U . 

.d I ~ IV ..:::i 21 ..:::i f.l 

b '1"1€161\1 bG'f~:wn 1';i1l t?lfl1 ~b ~tJ'W ~1>11:w bb 'W"J'V11\l m~ b ~ tJ'W~ 

b'Wf'!l'l1~~~~ 21 6'11Ufl\11'W6'i\ILG'f1:wm~b~tJ'W1tld~~1 
'11 

~\IVI119161~~bbfl1 

3. Yl ~!;'lu\llii~tl bb uum~u'1Vl1~6'fm'W~fl~1 
'11 

~ I ..::., IV c::i iJ .c:::l iJ 

b 'I"'BG'l\1 b6'!~:wn 1~1lt?lfl1 ~b ~tJ 'W ~\>l1:W bb 'W1'V11\I n1~ b ~ tJ'W~ 

1'Wf'fl'l1Wt~~ 21 ;;hun.:~i'W6'i\lbG'f~:wm~b~t~'W1tJ~~~1 
. " 

v. v !V 

"il\IVI"J!?IG'f~~bbnd 

4. fi11'll1~ b:iJ'W[:.J~f11~ 1-ff~tlbb tJ'Ufl1~'U~Vl1~ 
'IJ 

bf'l~eJ'ilJel'vl'l fl.un1~1:ijv 
~ fl'eHWl:: 'lJ eJ \1 bf11' eJ\IlJ' B'l~'1"1f1 'W f11 ~ bn tJ 

~1m1:woUB:JJfllV~tJ1iilun~:wl'i'1Bci1\l tb~nau~1t1 
'U ' 
Q.l~ cv 15"0 Q.J!l./0 

i:d'UiJ'\11 1 bbtJtJG'f:Wi11~WG'f1Vl~'Uc-JB1'W1tlf11~ 
'11 

15" I ~ .:=:.! V Q..l 0 

f'f'Wt!G'f\1 bG'f~:wn 1-;i b~ tJ'W~1~!?1'UeJ1 bila 
'11 '11 

uDiJ~ 2 bb 'Uuth~bii'Wrr;n:w6'11:W1~~ 1 'Wm~ 
lij'!?Jm~b~m.J~I'l1:Wbb'W1'V11\Im~~t~'WTI'Wf'f(>l1~~~~ 21 

'U 'IJ 

o'!Ju~ 3 bb'U'Ut11~bii'Wm1:WG'f1:W1~111'W 

fl1~b~tJ'W11'11ll6b'W1'Vl1\l f1TH~t!'Wft 'Wf'fm~~~~ 21 
'11 '11 

"" d!il 
fi1~1Lf'l~1~VItle:la.Ja 

'IJ 

1 'Wrmi:5"tJfl~\lif e.J1-.ijtJ'l11bf1~€J\Ii'JB~1m 'W 
'IJ 



~1L~"il~U'V11~flel~oW'J Ll?leJ{ ~~1-if61i'l~~'W~TU1 'Wf11~ 
~ ~ 

1Lfl~1~'1t1-rreJ~G11r;i'LLri · 
~ 

1. ~T~'mm~ (Percentage) 
I .,j' 

2. fl1LuG1CJ (Mean) 
I ..; 

3. 611'WLU CJ~LU'Wmi'11J11'W (Standard 

Deviation) 

... OJ 

N~n111~t.1 

m~oWWJ'W1~tl LL uum~u~vnmm'W~ fl'et1 
~ 

.:::!1 I ~ Q.J ....:::rl V ..:;::1 V 

L V'Jel6N L61~&J fl1~"il ~ fl1~ L ~CJ'W~l?l1~ LL 'W'J'VI1~ fl1~L ~CJ'W~ 
~ ~ 

1 'W!'ill?l'J~~'et~ 21 ~1irfl·:n'W~~L61~~fl1~L1CJ'W-rtJ~~liJ'1 
~ 

1. [}.Jfln1';ifl m~ne~.:uh.h~mJ'U"lleJ.:J':i'lht uu 
" 

n1':i'U~<w1':iatn'Wfi m;1 t~ e~a.:~ta~&Jn1':i:ij~n1':i 

b~fJ'I.I~ l911a.Jtb'LI1'lll1.:!n1':it'1fl'l.lfl'l.lfll'l1':i':i'i;vl 21 " ~ 

~tl bL uu m~u~Vi1~6'ln1'W ~ fl'et1 boW' m-1 ~ LG'l~aJ m ~ 

:r ~fl1~b~ CJ'Wf 1911~bb 'W1~1~fl1~b~ CJ'Wfl 'WI"ll9111~'et~ 
~ ~ 

G'l~~Lbtl'J tJ~~f1eJU1tJr;i''JtJ 1) fl1~b~tJ'W~l?lG1eJ~'lJ1l?l 
" 

2) m~u~Vi1~bb uuil ~ 1'W~'J~ 3) 'Wll?l n~~&J bbG1~ 

b'VIfll 'W 1G1~'lll1~m~fin'et1 bbG1:; 4) m~~WJ'W1~t~~'W 

1.2 ~ n'et:;'IJeJ~~ u~Vl1~6'lm'WPi fl'et1 
~ 

~ I .:::.. V .<:::1 V .:::::1 V 

b VOJe161~ b6'l~&Jm~"il~fl1~b ~tJml?l1~bb 'W'J'VI1~fl1~b~tJm 
'lJ 'lJ 

1 'WI"ll?l'J~~'e}~ 21 ~1irf1~1'W~~ b6'l~~fl1~b~tJ'W-rtJ~:;li\'1 
" 

fl1 ~"ii' ~ fl1 ~ b ~CJ '1..1 fl1 ~6'1 el'W 3) fl1 ~~ WJ'W 1 fl ~ bbG]:; 
'lJ 

~flmm'lll1~fl1~fin'et1 4) m~'<\1~61.fl1V'Jbb'J~GleJ&JbbG1:; 
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bt'Vi~~b~CJ'W~ 5) nTm~1~LA~B~1CJbbG1:;A11~~1~i1eJ 
' . v 

6) fl1~tl~:!b~ 'Wbb~:; m~tJ~:;ntJfl (IJ.fl1V'Jfl1~~ f1'et1 
' 

LLrt:;7) m1u~vm:rW~m1'VI~V'JCJ1fl1Lbrt:;~utJ~:;~1ru 

2. ~Hitn1~'i~'IJ1~'l.Jttuun1':i'\.J~Vi1':i 
" 

amuf1m;1 tV:hni.:~ta~aJn1-a:il'IPlm-abiau~l'l1&JU'1.11 
'lJ 

'lll1.:~m':it~eJurlufl~1':i':i'i;~ 21 thun.:~1ua.:~ta~&J " . 

n1':it~au~'lJ-a::1iJ1:ij-l<w1~a':i~tui'1 
" 

2.1 ~'tlbbU'Ufl1~U~'VI1~6'lfl1'WPifl'et1 
'lJ 

..::!{ I c:o, Q..l ..::,[ V ..:::.1 !11 

b V'JeJG'l~ b61~1Jf) 1':i~ \Plfl1~b ~CJ'W11911~ bb 'U'JV11~fl1~b~CJ'W~ 
'lJ " 

1ul"!l'l'J~~'et~ 21 ~1irn~1'U~~b6'l~~fl1~b~CJu-rtJ~:;li\'1 
" 

:r~Vl'1~61-a:::mn-;n1~"litJ 6'l1m~mbtl-i1BeJmtltJ 4 ~'J'W 

~~.a 1) 'ihit~'l11t.rr1 (Input) 2) m:;mun1~ 
(Process) 3) ~G'IGi'VOJcr (Output) bb6'1:; 4) nTm:;Vl'eJ'W 

fl~U~'JC.If11:!\J1'Wfl1~ PLC (PLC Feedback) 

6'!1&J1~t161~'ll1~~\l-d' 
' 

thl~Eithtih (Input) 

1) rn1~~uwlf~1~CJ~I'fu ~~tr 1) m~ 
" 

0 .:::, Q.l Q.l 6',J I V Q.J' I d 
f11Vi'W~'J 61 tl'Vll"'i'U 'VIlj \1 b 'W'WVI fl'ef:; bb 'VI-ill'f l?l'J~~'et'VI 21 

2) fl1~611'1~1~'Wo~~~eJ~rim~6'1\ILG'l~~'U11'lm~~ 
LL6'1:;3) m~'IV\9l!'U1.fl1'J:;&'1111~nuuAmmVJm~~u 

" ' ' 
2) n1 ~~\9lJ'W1 Vi~ nG'l mLbrt~ n1~:rW~m ~ 

" v • 

b~tJ'Wf ~~tl1) n1~e1€1flbLUUVi6l'n?fl?l1Vimru1m~ 
'lJ " " 

~n'et~l'fl?lTi';i~vr 21 2) m~6'1~b61~&Jm~:r~m~ 

b~CJ'Wi'L:a~ln bt~:: 3) m~1-ifb'VIA1u1r~~Lbrt:;u1l?lm~&J 

1 'Wfl1~b~CJ'WnTl6'1eJ'U 

3) n11-w'l9ll'I.J1fl1bbrt:;uAmm'l/11~m1fin'et1 
" ·' 

~~.0 1) m~ll lil eJu~:w'W'I9ll'W1~n'et:;A~e1~1~~ m tie1~ 
'lJ 

2) fl11?f-r1~'1l ll"'J'Wbb 14~fl1~L~CJ'Uf~1~1'1f1'li'W (PLC) . " 
bLr~:; 3) m~6'iH611&Jm~1:rCJbbrt~~\9ll'U1'U1Mm~~ 

'VI1~fl11~mn 



~ V I I 

!K~il 1) f11')61f1~~'l.J'Vlf11lb~tJ'WfVi~(?)Vfclubb6'l~ 
" ' 

~'W61aJCJ 2) flWW\9li'W1bbVIci~b~CJ'Wf~~~mb6'l~l~'U'U 
" 

b 'Vlfl1 u 16'lg6111?1'Wb 'Vll"f bb6'l~ 3) f11')a\iba~:wfl1l1-U' 

'Vl-r'I"JCJ1m1uVfa~~'Wb~tJf11')b~tJ'W1 
" 

2J' .d.:! I I .:;!,I QJ Jl 
5) f111?1';l1~bmt~"1.11006'l~fl11l.I11:W:Wtl (?)~'IJ 

1) f1116111~fl11:W~1:wiit~nu"l!:w'11'l.J ~unmt~~ bbfl~ 
' " 

mflbtlfl"lli..! 2) m1oW\9lli..!1bfl1mhmiuamuum1Pimn 

bbfl~tl~rl f11fl1tli.Jtlfl bb6'l~ 3) f1111.'i~b61~l.lf11') 

bbfl n b u~ CJi..!b~ c.~uf bb6'l~m1ri 1CJ'Vle:J(?)U1~au n11ru 
" 

1~vd1~amuPI'mn 

6) mw'i~cljubb6'l~f11'a'l.h~nuflru.m'I"Jm'ifi mn 
' 

~ .. rd' 1) f11'iWiill'W1'i~uuu'i~biJw .. J6'l~aa!Plfl~t~~nu 

Vi'mr~l"fm'i1~~ 21 2) f11'i1i-il'a:wmbfl~611161i..!b'Vll"l 
" 

21 <V 1 1 ~ 
'i~'U'Ubbfl~ b i.Ji.Jf111'1"J\9lli.J1e:Jtl1~~tl b 'We:J~ 

. 7) f111'U~VI1'i~ (?)f11';i'Vl'f'I"Jt.l1fl'ibbfi~~'UU';i~l.l1ill 
" . 

~~il 1) m1~(?)61'i'i'Vlf'I"JCJ1mViauum~um'iw\9llu1 . . 

v!n~~l"l~11'i~Vi 21 2) f11'i')~(?):W'Vl'f'I"JCJ1m~1fl 

bbVItl~~1~ "'] b~t~auum~'t..!f11'i~(?)f11';iPifl'l~1bbfl~f11'i 

a11~fl11:W~1:wilBnumflbe:Jfl'lli..! bb6'l~3) f11'i'U~VI1'i 
I 2.1 QJ ~ 

~u'l.J'i~mrubb uu~~ b 't..!i..!e..Jfl a:w tJ'Vlli 

m~'U'J'l.!n1':i (Process) 

.d1~ ru ~v o<::l!V 

b 'I"J€l61~ b61'il.lf111~(?)f11'5b';it.li.J~M1l.lbb 'W1'Vl1~ f111b 'itli.J~ 

1i..!l"fM1'i1~~ 21 G11un~1't..!a~b61~:Wf11'ib~CJ't..!iu'i~"ii1 
~~w!1P1a~~bbn1ile:J~ri'u'i~ne:Ju~~if 1) m11bfl11~~ 
a.m'I"Ju~~u'Wbb6'l~fl11:W~€l~f111 2) m111.:ibbe..Ji..!f16'lt.~'Vl5 

' ' 
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3) m'i~1b'Wum11'11:Wbb~i..! 4) m'i~!PlM1:Wbb6'l~'lJ'i~cljue.~ft 

bbfl~ 5) m~'I.J~'trth.:~bb6'l~Wiilli..!1 
' 

N~ftNff (Output) 

f111b~CJ't.Jf ~1:Ubb i.J1'Vl1~f111b~CJ't.Jfl 'WI"\19111'5~~ 21 
" " 

2) f11'ib~ CJ'!Jbb~'l.! 1111lij (?)f111b~tli.Ji M1l.l bb i.J1'V11~f111 

b~CJ't..!TI i..!l"\1911 'i'J'M-~ 21 3) f111~!Plf111b~CJ'W1M1:W bb i..!1 
" " 

'V11~f111b~CJ'l.!ft'l.!M11'i1~~ 21 bbfl~ 4) f11TJ(?)bb6'l~ • 

1 'WI"\\911'51~~ 21 vlfl'M-~f11'j~(?)f111b~t!i.Jf1'11l.lbbi.J1 

'Vl1~f11'ib~~ufiuf"11W.I1l"M-~ 21 "l.le:J~~b~CJ't..! !K~d 
u " 

1) ~fl'ef~f11~b1t.Jufbb6'l~'W1Mm'i:w 2) ~n'el-~~1i..! 

611')61i.Jb'Vll"l ~D bbft~b'Vlflb'Wb6'l~ bbft~ 3) Vlfl~~~'-J~ 

bb6'l~€l1~'1"Jfl1'i'61~Vf D'l.! fl~'U~ 1 t.lf11~'U1'1Jf11') PLC 

f11')6'lf 1~'/ll.J"lf'l.Jbb ~~ fl11 b~ CJ't.Jf 'Vl1~1 "111~'\1\ib i.J f11') 
' " 

a~ba~:wf11')b~CJm'I.J'5~:il1~ ~m (?)61')~bbn1 il e:J~Au')~ne:Ju • 
G11fi'ty ~~if 1) fl11il1ft'v~f"1Ubbft~b i11VIl.I1CJ~1l.lfli..! 
bn1lW\9li'U1f111b~tJ'Wf"l.l€l~~b~tJ'W 2) m1af1~ 

" " 
1fl1~a1'1~bbl1~nfl1nauuauumlvi'1~1i..!bb 'Uu PLC 

' 
1uamufimn 3) m1ri~ba~:wn11bb!;lf1bU~tJ't..!b~tJi..!1' 

. " 
0 I o.J .:;:f 

bb6'l~f111'Vl1~1'l.!11:W fl 'U'lle:J~fl'j bbfl~'U flfl1fl'i'Vl1~f1111"1 f1~1 
" ' 

4) fl11oW\9lli..!1in~~ fl1'ilij(9Jn11b1tJ'Ui~aeJ(?)fl~e:J.:~nu 
d 1.1 ~ I I .c!l ~ 

l"f~'d'il'ef'Vl 21 5) fl1-'i6'111~bfl')B"IJ1tlfl11l.I'Dl.ll.le:J'Vl~ 

mv b'Wbbft~me~ut~n?lmuPI' fl'e!-1 6) m1ii bVll"f &\ (?)M1:W 

bbG'J ~ U 1 ~ biJ'lJC.J Gl fl1 'j \Yl
0

1 b U 't.J{I1 i.J e:J CJ' 1.:1 b U 'IJ'j~'IJ'IJ 

7) m1a..:Jba~JJm~1 ~ CJbb6'l~w\9llu1u1 ~m'i:w'V11.:lm'ifi n~1 

8) f111~(?)f11'iF111:ufbbfl~f111bb6'lmu~m.Jbb'W1'Ll~u&l~~ 



9) fl116'1'h:Jbb 'a -.!l"il-.!l h bbG'l~f111!'Jn~ €1-.!lb:at'l'l.lbfl CJ'a~ 1"1 1 
~ ~ ~ 

Lb&'t~'4 f1G'l1fl1'V11-.!lfl11¥i' m~n bb&'t~ 1 o) fl1"J"th~ Lii'W 

bb&'t~tl~utl"J"..:J m~mun 1'J'vl1-.!l1'Uel ~1-.!l~€1 b ~€1-.!l 
' 

2.2 N&'t f11"J"tl"J"~ b:iJ u 1"11 1m ~il1 ~ G'lll'll €1-.!l 

~tJ bb UUf11"aU1~116'1m'W¥i f1~1 b .;j €l?f -.!lb6'11l-lfl1'J' 

"il ... ~ n 1 "J" b ~ CJ u f N&'lfl11th~b:i1 'Wf11111 L ~111~6'111'lJ€l-.!l 

~tlLLUUm1u~vmamu¥in~1 Lvi€l?i-.!lb6'1~l..lf11"J"~~m1 

b~ CJ'U1'\91111 bb 'W'J'V11-.!l m1 L1 CJ'W-n uf'llm-a1~vr 21 
~ ~ 

~1'1!rmu?i..:JLG'I~l..lfl11L1CJuftl1~"il1~..:J~i~a1~Ldh 
~ 

'll€l'l~'L~CJ'J'lJ1ru 1 'W.fl1'1"111l-1'1"1Ui1€1~1 'W1~~Ul-11f1~6'1~ 
'U Q.l 'IJ 'I 

(X= 4.68, S.D. = 0.50) biJ€1'1Al"il11ru111CJI9i'1'U 

'I"'U1'1 ~ 1'Wf11~U1'Wf111 (Process) NSIMI Model 

Bc.~'1t~1~11lumnvi'a~ (X= 4.70, S.D.= 0.46) 
~ ' ' 

\9l 1'Wfl116'1~vl €l'Wfl~u!?i'1CJ111~U1'Wf111 PLC (PLC 

Feedback) €1CJ'1u1~~Ul-11flvf 61~ (X= 4.68, S.D. = 
~ ' 

0.55) #l1'WU"il~CJ'thoff1 (Input) vi'm~~'ll€l'l~u1~11 

61mu¥i 11~1 b vi B?i..:Jb6'11l-lfl11~~fl11L~CJ'Wf\911l..lbb 'W1 
~ 

tl1~~1~'1~1~611::bbtl1 €1~1u1::~ul..l1nvia~ (X= 
~ ' 

4.65, S.D. = 0.48) bbG1~#1'1'WNG1N~I'l (Output) €l~L'W 

'J~~Ull')fl~~~ (X= 4.56, S.D.= 0.71) 1911l-1~1~U 

3. N6'1fl1';i'Vl~i;HH1-zf~tl bb U'Ufl1~'U~~11 
'U 

.c::~ 21ft I o Ql cv 21 
n1~b~CJ'I..I~u'J::li'J1lil.:IWJ~a~::btn1 

NG'lm'J'lh~ Liiuf111l.J?l1l.J1'jfl1 um'J~ (Olfll'j 

b ~ CJ'W { \91111 bb 'W'J'Vl1'l 1111 b ~ ti'W'J1 'Uf'll\?l'J'j'j~Vl· 21 
~ ~ 

1~t~1-1i''Jubtuum'Ju~m-aamu¥i'11~1 b~B~..:JLG'I~llm'a 
~ 

~~m':ib~CJ'W~I'l1l-lbb 'W1'V11'~ m'JL~CJ'UTI "Wf'll\911-a'J~~ 21 
~ ~ 
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S.D. = 0.66) b~el'~"il1':iru111tl#l'1'U'I"''UrJ1 vl11~~fl11 

b<ij t'.I'W bbc-J'U 1111~~ n 11L1tJ'U ~l'l1l..lbb 'W1'Vl1'lf111b~cJ'UTI 'U ., ., 

=0.59) vi'mJ-~nT;d'~ bb&'t~'lh~b:i1'Ul:·JG'lf11'a~~fl1'J 

b~t'J'Uf\9111lbbt.n'l'l1-.!lf11'Jb1tJ'WV 'Uf'll\9l'J'j'j~~ 21 €1~1 u 
v J - ru 

1~\91U111f1Vl~l?l (X= 4.53, S.D. = 0.59) 'V111~~fl11 
' 

~ ~f111L1 CJ'Wfvn:w Lb tJ'J'V11-.!lfl1'J L1 tltJTI 'Wf'll\91111~~ 21 ., ., 

€1CJ'1u1~~1J:JJ1nvf a~ (X= 4.50, S.D. = 0.67) 
" ' 

S.D. = 0.69) Wt1l.I~1~'U 

4. r.J~ fl1~tJ~::aihJNii'ln1':i1-H'~tlu'U'Ufl1':i 
'U . 

.Q. e!i 4 I A Q.l c::l 21 

'U~~1~amw1 fl'M1 t 'VIIela .:Jbli'I~3Jfl1~lil ~n1~t~CJ'1..1'a 
" 

\9113Jbt'I..I1'VI1-tfl11t~CJtJfltJA\9l1~-a'M~ 21 6hun.:J1'1..1 

!ii.:Jta~3Jfl11t~a'll~th~1ilT~'-:~~1~a-a::ttn1 
"' 

1'W1~19lumrrVi'?(~ (X= 4.58, S.D.= 0.17) 

f11€l'Uf1G'lll eJcih.J1:::~'Ul-11fl~?l~ (X= 4.62, S.D. = 
' 'IJ ' 

0.31) #l'1'Ufl'J 1l.Jb'iJ tJ1 tJ1#1 bbG1:::#1'1'Ufl111lb~l..I1~6'1:W 
€lCJ'L'W1~!?i'uu1nVi'a~ (X= 4.59, S.D. = 0.28) 

" ' 

VI~~ (X = 4.54, S.D. = 0.25) 1911:W~1~'U 



eJ.fh.J~11:Jt:.l!;'l 

1. [;.JGJf11~~m~leJ.:JrhJ~~nau"Ua.:J~'IJI.b'U'Uf11~ 
" ~ d ~lA Q.J o:::JV 

'U~VI1~6'ft:n'I.Ji'ln'l~t1 b'Wel6'f.:Jt6'f~~flW'il~f11~1.'W'I.J~I'l1~ 
" 

I.I.'I.J1'Vl1-:Jfl1~t1CJ'W~'1'Wf"fl'l1~~wVi' 21 G'i'lun.:Jl'I.J 
" 

6'f'.:J t6'f~~fll~b1 CJ'I.Jf 'IJ~~'<iJ1~-:JVI1 ~i;'f~~bbtl 1 ~1~CJ 
" " 

1~vllfl1~~ flW11 bfi';jl~~ belflm~ tfl tntl'U tb'I.J1fl ~fll~ 

~ lf),J'I.Jl~Ubi.'U'Um ..ij CJ 1~vhm~Pi flWlbt mfi~ ttG'I~VI~ nm~ 
'IJ 'U 

I QJ cf 

\911-:J 1 lil1fl'I.Jflfll~f"fflW1 (Eisner, 1976;Husen and 

Postlethwaite, 19 9 4 ;Joyce et ol., 2 0 1 7 ;Keeves, 
d' 

1 9 9 7 ;Stufflebeam and Coryn, 2 0 1 4 ;u, ty 1. 6'1 CJ .:J 

Vj:JJ'VleJ.:J, 2556;11h I.~.:J6'f16'f~, 2553) b~m~"'if),J'I.Jl 

~'IJI.t'U'Ufll~'U~VJ1~6'fm'Wf'inw1 t~aG'l.:~t6'f~~m~~~m~ 
1.~ CJ'I.Jf \911~1.1. 'I.J1'Vll.:!fl1~1.~ CJ'W~'1 'Uf"fl?l1nwVi' 21 

'U 'U . 

r.h1ml'I.Ja.:~b6'f~~m~b1c.~'I.Jfu~~"il1~~wr~6'f~~~.~.n1 
'U 

lillnl'll~l bb61~banm~~lt1.:!1'1.Jfl1111llb iJ'I.J.:~l'W\911.:~ 1 

.flltlb 'I.Ji.'lfll'Wf'inwl bi.'W1R~fl1";i~~m~b~t.J'Wf 1.:U.:~~n 
" ' 

1.1. 'W1A ~m~'llf lf),J'I.Jl";i'UI.b'U'U 1.1.6'1~.:~ 1u1 ~c.~ vi 1.rl mil a.:~ 
'U 

b .;t' eJ~ lf),J'l.J 1 eJ'l A 'IJ~~fl el'U"ll eJ.:)~ 'IJ bb 'U'U fl1 ~'U ~VIl ~ 
'U 

e::!l ~ I .Qo .Q.J q V 

i;'ffll'l.Ji'lfl'\5-1 b 'W eli.'l.:!bi.'l~~fll";jli)(?]fll~b~CJ'W~I'll~bb'W1 
" 

'Vll.:!fl1~1.1CJ'Wft 'Wi'lm~~wvi 21 ~1'11'n.:~1'Wri.:~bi.'l~~ 'U . 

fll~b ~ t:J'W'f 'IJ ~~'<ill~.:!VI'f ~6'f~~ bbtl 1 1.'11~1~t11.'11U 

~UI.I.'U'Um~u~vm?tm'W~nwl b~m1.:~1.?l~~m~~~m~ 

1.1 CJ'Wf 1?11~ 1.1. 'W1'Vll.:~m~~. 1 CJ'W";i'1 'Wf"fl?l1~~wvi' 21 
'IJ 'U 

~1'Ufl.:!l'Uci.:~b?l~~n1~1.1CJ'I.Jf'IJ~~"i11~.:!VIl!il?l~~tbn1 
" 

Ulil~t.J ?tlm";imbu.:~aamu'W 4 G'l1u#l.:~-d'1) Ulil~mhif1 
(Input) 2) m~'U1'1.Jfl1~ (Process) 3) t:-J~~'I"'ff 

(Output) bt~~ 4) fl1";ii.'I~VleJ'Wfl~'U~1t:Jm~m'Um~ 

PLC (PLC Feedback) (;.J~fll~~flWl?leJ~fiGta.:~nu 

(Cahn and Abigail, 2014;~'W'Vl~1U 6'f\11'W'W1~, 2553: 

86-87) Cahn and Abigail (2014) vi1~m111--i1~~'U'U 
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Ultifl 2) fl';j:;'lJ'"JW)l";i 3) t-J~[;.J~I'l'VI1eJ[;.J61~'W5 bb~~ 

4) [;.J6'Jm~·wu bl.flt6'feJ~fl~eJ.:~nu (Faulkner, 2016) 

1~n~11~\l ~'l'Uvl:u::"ll1t:Ja-:JI.?t~~11Xer~.1CJ'I.Jbnt?lvi'nw~ 
'U 

fl111.1v'W-rhJI'l\ll11~wvi 21 H·;hm~t 1Xfl11~~1fi'ru 
" v 

num1~1f),Ju 1flrum'W"1Ja.:~fl1 t U'U~ .:~"i11 t uw~i'1CJ 1. u'U 
' 'U 

fl11~?11~110'1reJ.:~ fl~ 1 'Wm~~ t?lfl1'ln'Ufl111. 'IJ~ CJ'I.JI.t U61-!! " . 

1.1.1:1~ 1.~ CJ'W ~Ill nm1ll 1. tl~ C.I'W bt 'IJGJ.:~t!l~ 1aan 1.1. u'Un 1~ 
. 'IJ 

~ !il m ";it1 CJ'W-r 1.1.61:::1111 tl G'l m 1~t?l m::m'Wfll";i 1.~mJf~ u 'U . 'U 

b'VImt?tlll.~tlri-:tb?l~:WvlflW:!fll";it1t.J'WTI'I.Ji'1!911";i~W~ 21 
'U 

1 Vl!.nt?l~'Wn'U~(~uu 
'IJ 

2. J;-Jflfl1~'Vflf),J'W1~ Ubb'IJ'Ufll";i'U~VI11 
. 'U 

?ttn'Wf'inw1 t~oa-:JI.?t~:um";i~~m~b1t.~'Wf\911:WI.b'W1 
'U 

'Vl1\lfl1~b1CJwfluf"!l'l1~~wvi 21 GllUfNl'Wri\ll.i.'l~~ • 
m~l.'1v'Wf'll~:;~1~·m1~6'f";itbl.n11um'W~1~'1"1'U'.h 

a~1 'I.J1~~'Ud-11n~~IPI ~.rla'W:U1";iu.J111tl~l'W'I"''U'h ~1u 
m~m'Wfl11 (Process) NSIMI Model a~1 u~~~'U:!Jlfl 

" . 
q v v Q.J v 
'VI~~ ~1'Wfl1';l6l~'VIeJ'Wfll:l'Ut?l1t:Jm~m'Wfl1";i PLC (PLC 

Feedback) BEl u ~:::iil umnYi 1.'l ~ ~ l'WUiil ~ m..h 1. if 1 
" ' 

(Input) vi'n'&::'l1€J'l~'U~VIl";i?tm'W~nw1 ~.~aa.:~Li.'l~~ 
'IJ 

Q.l ..::;:j !lJ q iJ' 

fll";ilil t71fl1H~it.IU11'11llbb'W1'Vl1-!lfl111.";i CJ'W";i 
" " 

b'Wi'l\911";i'JW~ 21 ci1Uf1~1'Wri.:~b6'1~:Wfl11b'1t~'Wf'IJ~~"i11 
'U 

~\I'VIlt?li.'l';i':!ttn'l mi1'W1~vl'U~lflVl.6'1t?l bbl:l~~l'U 
. 'U ' 

[;.Jl:l[;.J~~ (Output) a~1m~!il'U~lfl~?lt71 ~\lelllil~a1~11 
'U ' 

~'IJ bt 'U'Ufll";i'U~V!l~G'lfll'Wf'i fl'\5-1 t fJ Bri.:!ti.'l~:Wfll';i'~ t7lfl1";i 

b~ CJtJf l?ll~lb '\J1Vl1~fl1~b ~ CJ'W~'1 'Wi'l \911 ~';i''\5-Vl. 21 
'U 'll 

~1un.:~lua~b£1~~n11b~t:Jufu~t·•ih~-:JVJ1t?l6'f~tbbn1 
'U . 

:W fl11m Vl~1 ~?ll.Jb 'Ufl11t1'1h!'1 'I.Jfl116'1' .:~ ti.'l~~fll";i 

~~fl1~t1tJ'Wf\911j.jbb'WTVJ1.:)fl1~t~tJ'Wfl'Wf"f~11~W.yj 21 . " 



vf~ifb ti €l~lil1n~1 ~CJ1~m n11~1'1J'W1;ff 'W€ld1~b tl'W 
'll 

~~'U'U ~1l.lm~m'Wm11il'W6'!1l.J1~t"Jt111 utmt?i''eJcl1~iJ 

tl~~i1'VIIT.fl1Wbb(;l~€l11il b U'W 1 tl1t?i'-:h 'W€lfllil1fl h~b~CJ'W 

1t?i'rhvr'WI'IlUbb 'U'Un11WOOJ'W1b~CJ~1 b il'W~1'W~1l.IV!~n 
.<::.\ ~ Ql .:::1.::1 2.1 ..::::.. QJ 

1'1J1fl11 t:·J(;lflT'<i11i!CJ'VIl.J6'!€l\?lfl~€l~t>l1l.Jbb 'W1fl\?1'1J€l~'Wfl 

n11~mn (Eisner, 1976;Husen and Postlethwaite, 

1994;.Joyce et al., 2017;Keeves,1997;Stuffiebeam 

and Coryn,20 14;'U, qjbff CJ~ 'Vl, l.l'Vl€l~, 2556;11 h 
brf~6'!16'1~, 2553) b~€l~OOJ'W11Ubb'U'Un11'U1VI11 

'll 

(Faulkner and Latham, 2016;May, 2009;tl~~ 

tl~l.l~111qjfllil, 2560;i"llTU1 rJ'u\?lmm~, 2564) 

bb(;l~6'1€l\?lf!Gi'€l~flOJ'U (b€lfl'lii:J w, 'V156'1€l'W, 2556) 

, 1~~ n·t~.n1~m~ €l~LL'W1bi.fl.lm~L6'11l.l6'l'f 1~vlm;-~ 

n11L~CJ'Wfl'WI'l191111'el'vi 21 ~1vrfuirn~n'e1'1«tvmJ 
'll 'll u 

~ ~f111~ €l LL(;l~ L 'Vlflb 'W b(;l g6'11~6'l'WL 'Vll'f11X L vilVI'W 

bb(;l~3) vlfl'el-~~11>1bb(;l~f111Vll~1'W bb~~ ("li'I:JI:J'W~ 

LW1W1'W, 2559: 301-313) ·VI'1~'V1°1f111~fl'el-1 

a~fi tl1~ fHJ'U'll v~ ~ u1 vr1 ~G'lm'W~ fl'el-1 CJ f11 vr~ 
'll ' 
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l'WI'f~111'lfVi' 21 t:Hln11~n'el-1W'U1,1 e[u1vr11 

6'lm'W~n'e1'1h.!f'l~1~'i'el'~ 21 lil~~a~ilf111l.liL'Il~'Vl~'ef~ 
f111l.l6'!1ll1Hl J1'!1n'el'~ LU'H::tl1~6'f'Ufl1'HWVI1~n11 

u~vr11m1~n~nMvi\m~ mV!l.J1~6'fl.lnum1btl~ m.Jbbtl(;l~ 
b(;lfltJf11vr~ 4 $\'1'W 1t?i'LLn 1) f1W~fl'el'W~'1J€l~~'U~V!11 

' ' 'll 

6'fm'WPin'el-1L'l.!l'1\91111'el'Vi' 21 tl1::::neJu~11:J m1iJ 

l~I:JVll'ftJ f1111J'~'Vm1'1J1fl11 untl'i::::flf.J'Ufll'i irn1b~l.J 
'IJ 

61~1~61~~1"1 L~~~l"l11:JJ6'11l.l11t1t?i'1'WL 'Vlf11 'W 1(;1~ un61~1~ 

w~~LL(;l:t:Lbl~'tlum~hb'll~mn t'11Lbuuvi~ LL~::::m1 

6'1~1~'1J:W'1J'Wlb '\1~n T';ib~I:J't.!~ 2) Vlfl'el-::::~1VIf'UN'U~Vm 
'I 'tl . 'U 

6'lm'WPin'el-11'WFi~11~'el'vi 21 tl1::::neJu~11:JVJ n'e!'::::m1 
o::::!o ..::::.. tt' .;:, 2.1 If QJ 

fl1'!1 Lfl~l~vt btfl~ m~ f1 \716'111 ~6'111 fl 'V1 n'el'~ n 11 

LLnu qJvr1 '11n'Ef~ m~~ eJ6'11~ Yl n'ef~ m1vhn'Wb tl'W 

Vi:w v1n'el':t:~1Wb'VIflb'Wbf;ltJLb(;l~~~t>l€l(;l Vln'ef~m~ 
IV.C::::.. Q.l 9J I QJ .::f V' 21 

~ 1'16'1 'W 'V1 fl'\'l':lji.9J1'WJ.! ~e-1(;16'1 :W~'Vl5 bb(;l~'Vl fi'ef:t:I'J1'W 

:W'W'el'CJ~:ww'Wrr 3) UVl'U1'Vl'Vl1hVi'U€l~~u1vr116'fm'W~fl'el-1 
' 'll 

1 'WCJ fl1 vr:w' ~-a~n eJ'U~ 1 t.1 'UVl'U1'Vl1 'W:U1'W:t:eJ't11Vl1~ 
' "' 'IJ 

1'1l1n11 'U'VlU1VJ1'W:n1'W~N'fn'el-11~biJI:Ju1i!I:J 'U'Vi'U1'Vl 
.. 'IJ 

1 'W:U1'W~~ U'J':ljb~ 'U UV1U1'V11 'Wfl11'V1U'Vl1'W'W bi:J'U1tl 
"' 'll 

'U'V1U1'Vlb 'Wn11fl1'VI'W\?1191111~fl11U5u~~1'W 'U'VlU1'Vl 

1 'W f1116'f~ 1~'U~HJ1fl1 Y'l bb(;l~-) OOJ'W511:Wfl11b~ I:J'Wi 

'U'V1U1'V11 'Wf11 'i?i~b6'1~ :Wfl11W OOJ'W1fll bb~:t:U flmm 
'\) ' . 

U'V1U1'VI1'Wm:nh~'ll1«:wi w5 'U'VI'U1'Vl1 'Wfl1':itl1~6'11'W 

Gl':wi'W5 nu~3.l'l.1u bb(;l~u'Vlu1'V11 'Wm~tlfiu~ t>l'WbU'W 

bbU'UeJCh~~~ bb61~ 4) fl W511:Wbbf;l~lil1t.Jli'ii:W1'W 
' 

d OJ "' "" 'I~., 
l'fl>1111'el'Vl 21 ~mvr1~6'11:J.J11mf;leJn b'1J b m vr:w1~6'f:w 

'll 

tlU'U~'U'Vlfll'i'U~Vl1~..ij 11lfl11~~b U'Wflill511:W~iJe:J~1 'W 
' 'IJ 

t'11'1Jv~~u~vm 'i1i.J~~fl1'jtJ1vr~no'jl:wmtl5u~lil'W 
bU'Wf.lUU~I:J~ V1~1 1.h~naut?i'11:Jflruu~I:W"il~CJli'j'j1J 

' . ' 



G11V11'U1?l'I.JbeJ-!l fjtwli~~~~~CJli':i'J~b~Bfl1~'1.Jnu~Vf'W1~ 

m~u~m~ bb6'l~Arufi~~~~~CJu~~3Ja1Vf1'u6i-!lA3J 
' 

3. II.J6'l f11~'VIt116'l B-!l1'li ~ 'lJ LL uu n1 ~u1 Vf1~ 
'U 

et ~1.:::.. QJ c>J!V 

?ffi1'WI"lf1,_1 b'WB?f-!lb?f~~f11~~t1lf11~b~CJ'W~1?11~bb'WTVI1-!l 
'U 

-=:1 QJ .c:::rl 2J' 

nTH '1l CJ u bbii.J'W rn ~~ t11 f11~b ~ CJ'W ~1?113.1 bb 'W1VJ1-!l m~ 
'U 

b~CJ'l.!'D'WI"l1?11~~,_V]' 21 ew'1u~~lii'umnvi?tt11 Vi'n,_~ 
'll 'U ' 

f11~1' t1lbb6'l~'I.J~~ dJ 'WII.J6'l f)1~"il., t1lf11 ~ b~ CJ'l.Jf 1?11~ bb 'W1 
'll 

Vl1-:Jf11~b~CJ'WTI'WI"l1?11~~,_~ 21 ml1u~~~U3J1f1~61t11 
'll 'U ' 

Vi' n,_~m~..ij' t1lf11~L~ CJ'Wf 1?113Jbb 'W1Vl1-:Jf11~b~ CJ'Wft u 
'll 'U 

1"11?11~~,.V]' 21 mnu~~lii'umnviat11 bb6'l~Vff),.~f)1~ 
'll ' 

Ai?l'J~'l",_~ 21 BCJb'W'l"~~umn ?!Bt11A~B-!lnu (11'ruru 
'll ~ 'U 

~'Ud-:J, 2560: U'VIflt1l~e:J) 1~fin,.11-.ij'm~B-!lVi'n,_~ 

"il
0

1 b U 'W'tl B-!l fl'j 1 'W 1"11?11~'l",_Vl· 21 "I.! eN h-!lb 1' CJ'W 
'U 

i!uCJ3JPlf1,_1 II.J6'lf11'l"1-:il'CJ-wu11 Vi'n,.~"ii1bU'W'1leJ-!lm 
'U 

1 'W\"11?11~-;i,.V]' 21 '1JeJ.:) b-!l b~ CJ'WlJliCJ~Pl f),.1:D1'W'J'W 

7 ~1u ?hu1'v1qjA~ilVi'n,.~"ii1btlu1ul"l1?11~';i,_V]' 21 

eJ~1 'W';i~i'U'I.J1'Wf16'11-!l b~ eJ~"il11tw1 b u 'W~1CJ~ 1'W 

'W'IJ'J1 .Va~ilf\1bf.l~CJmn1'Wbb~6'l~~1'Wil~-!ld 1) Vln,_~ 
~ 1'Wf111U1Vf11'1X €!-!lb1' CJ'W 1~bbn' A~hf flTU~ f1,_1 

'U 

b~m!m~CJuilu~'v11bnt1l~u 2) Vi'n,.~~1um1v111~ 
U'VIb~CJ'Wilfl113J?feJI?lfl~B-!ltlU~11?l~~-:J 1~bbrl A'l"1'1i 

'U 

b~CJu-rb ~bbnerb~CJu 3) vrn,.~~1um'l"fit'lb~-!l1-w1n~ 
'll 'U 

1~bbn r11airu61uu 1 ~um~CJu1'1ibVfi?lii.J6'l1 um1 t#lbb~-!l 
'U ' ' 

4) Vln,_~~1'Wb'Vlfl1utfl~ 1~bbrl fl~A'W'v11btlB'v111u 
'U 
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6) vlf1,.~vl1'U~113J~13J31eJ 1~bbn' fl~?i-!lb61~3J 
'U 

1 ~irm~CJu1lnn1~bbtlUqJ'v11~13Jtl'W bbfl~ 7) Vi'n,_~~1u 

f11~~{1),J'W11"ll1~'W 1t"ibbrl fl'l"b~3Jl'l'Wfl113JfB~b61~B 
'U 'U 'U 'U 

., "' 
n1'l"i?leJUbb'tJ'tJ?IB'l.Hl13J'1leJ-!lii.J u~ 'v11~bb6'l~fl'l" 

'll 'U 

nuirm~CJ'l.Jh.JV1n~~l"i1'l.Jvi 2 Vi'n,.~~1'Wvi 3 Vi'n,.~ 
I I . I 

~1uVi 4 Vi'n~~#i'1uVi 5 bb6'l~Vi'n,_~~1uVi 6 -wu11 

f1111?leJUUUU5BU~13J'1JB-!l~U1'v11~U6'l~fl1tlU 
'U 'U 

I !J ~ QJ 

'I'\JU11 f11~(1JeJU bb 'UU61BUm3J'1leJ-!lii.JU'l"Vf1'l"bb6'l~fl'l"f1U 
'U 'll 

tT m ~ CJ u ht u Mh-!l n" u 11'1 CJ v1 n ,_ ~ t?i'1 u Vi' 7 

1:iJ?t13J1'l"~1bl'l 11~'v11~ b '1"111~ bb U'U61€!Ufi13J'Ijl?lvi 2 

irm~CJ'Wilbi'l~N 6 ~1u 

?!' -!l b ?I 13.1 f1 11 L if CJ 'lJ { 'lJ ~ ~ "il0 1 ~., -!l V11.., t1161 ';i ~ bb fl 1 
'U 

1um'W11~~u11BCJ1 u~~tii''U3J1f1vi611'1 b~ BW"il11tw1 
u ' 

11CJ~ 1'\.J'I"J'ld 1 ~ 1'Wfld13J~ n#J B-!lmBUfl6'l~ B~b'W 
'U 'I - 'U 

1~~umnvi?J~ !9i1'Wfl113JbU uh.J1~ bb6'l~t?i'1'Wfl113J • 
b'v13J1~613J B~1w1~~umnvial'l bb6'1~~1'Wfl11~bU'W . ' 
't:J'idCJ 'Uti D 1i1'l..J~~ Ill 'U1~ \ilu~1f1Vl, 61 VI II.J6'l fl1 'l" . ' 
U1~biJ'l.J61B~fl~tJ~tl'U (~f16'l 'W13J®'-!l, 2565) vi1~ 

' ' 

4.1 "Vi' f)~~f) 1 'jfl \?ll bfl11 ~,f bb6'l~f11 'jfl 1'1 

61~1-!l?f'l"'l"A (Critical and creative thinking skill) 



..:::!1 v ~ v .:::.. .:::;f .<:::!, 

1"1 e1 'VI fl'IS~'VI ~ 'U':i'VI1':i6'ltl1'U!l'l fl'l316'11:w1':iftl"l ~'Ufl n 

meru fi~1bl"l~1~'1·hJm..J~1~~1~b~11bl"l~1~lt1V11 
'U 

6'11b VI~"Ufl·:J'Uru'V!1 ~1"111:Wbb~~ bb 'IJ~ fl11:WVI:W1CJoUB:W~ 
' " 'U 

1~tJfl~e:t~ b~e:t:w1CJ-:JoUe:t:W~ 1-tl.UmJ~'IJ~~mJum':i 
'U 'U 'U 

il ~au 1'i1 1~ B~ 1~:11 1"1 t1.Lrn'Wuu~wii1'U'lle:t~i e:t:w~ 
' "" 'U 

';j~'IJ'U6'11~6'lub 'VIP~ ril"l11:wG'Iu1'iJI"l11:wfi~Vi·fl';j 
'U 

~ V . ~ I 

Vl~e:tLJ l"lmmbb6'l~\le:te:tfl'W1ben'l! €1JJ mb~~l"l11:WI"l ~~ 1\1 1 

m1-tll 'Wfl1':iil~~'Wh :Wm1:W6'l1:w1~tl 1 'Wfl1~A~~\I 

bb 'IJ~n1 V!:W 1~ tJfl1~'W1m1:w-r b~il'IJ~~6'l'Um~uh~:w 
'U 

~l"l11:WG'I1:m~t11 'Wm~Fi~~b~:w6'l-r1\ll;'l';i~A b u'Wmb~:w 
'U 

6'l-r1\IG'I~~I"l~1'Wm~~e:Jl,'l1~ btl~f'Ubdl.!:w1Vl:W 1 

b fJe:Jm1wi' 11Vlih hm'W11"lt?l ~m1:wA~'We:tfl n':ie:t'U 

1~B~1~6'l-r1~6'l':i':ir1 bbm'llU'1JVl1~1CJ1crm':i1Vl:W 1 

1 bl"l':i1~1t1-u'eJ:w~ G'l.fl1'WUru'Vl1 1"111:W~e:t~m~b vJ e:t'<\1~ 
'U " 

'V11'W 1CJ'U1 CHbfl~neJ1 ~bil~t.Jfl~ ~B m~w~'W1 b-:Jb~CJ'W 

1'We:J'U11"1~ 

4.2 ~fl'l3~fl1':i~€l6'l1~ (Communication 

skill) AB ~'U~Vl1':i6'lm'W~fl'1316'11:W1~tl'Vil~ 'W~ eJ1'W 
'U 'U 

b'lit.J'Ubb~~6'llUU':i~b~'W~1~ 11~-ti~b'ii'W t?lHth~b~'U 

boU 1 h~'1 CJ riv\" n~~ n1 ~Gl· e:Ja1~ n1~1 e) ~fl ~ ~ 

b ~ e:Jfl1~~ e:t6'l1':i 1 'W'ii1 t?lU':i~'iJTf'W 611:W1':itlb'il':i'iJ1 

~ eJ~€1~ 1 tr :wu 11bb~~ bnl CJ n61 el:Wb ~ €1 1 ~\n ~t.JG'l~ 

1 'W m ~LJ n u~ ..:j 1 u 611 m ~tl u 1 b61'Ue:J m -;jt.J~~ "IJ:W 

tJlb61'We:J 1 'Wvi6'l1o1'H1.!~ 1~eJ~1-:JiieJm'li'W b tl'W~W..:Jvi ~ 
'U 

b u wfGl' e:J611~Vi· riu~~a'Vl5 m'V'l 611m ~tl~ 1"111:w 
'U 

~ ({ Jt d .:::J.<::).,c;::f 

1bl"l~1~Vl bbCJflLbCJ~b'Ue:JVl1611';i~'lle:t..:J61e:J :W15fl1';i 

ri1tJ'VIeJ~bdeJVl1611~~vl~61:w~G'I1'W':i~Vl11-:J~fl'IJ~n1';i 
~~n'Um~bb6'l~..:J'Ilm;~mb'U'U~·1..:J 11~t.J1-tlb'Vll"l'WI"l 

1crn1':i~1'W~m VJI"l1 'W 1fl~hbfl~eJLJmru 1~CJu11"111:w1 
' 'U 
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€l~1\lb Vl:W1~?!l.l 

4.3 im~~'Vl1~b'Vll"l1u1flVbbfl~fl1';iboU~~())Bfl 

(Technological and digital literacy skills) Ae:t 

c[ 'U~Vl1':i6'lll1UI"I'n~16'l1U1':it11'li'L Vll"l1 'tJ bfl8'eJ~ 1\1 

· 61-r1\16'l';i~Rll'E;l:::~,.b~~VJ6m'V'l 1-ifb'Vll"l1 'W1flvt wn~ 

~eJ611~ b~mbw~-b'eJ:Wflbbfl~'IJ':i~"U161':w-w'Wfiii"ilm~:w 
" 

1~€l~1..:J~e:Jb0 B~b-b'bl"l~€1~1CJb'VII"l1 'W 1flffi 'Wfl1':i'U~Vl1~ 

..ij ~ m ':i"il ~ lnu.U enJ f1 e:t CJ'1..:J biJ 'W~~'U'U VIm ~Vl:W 
'U " 

b~CJnt-ffnw'l~~1CJ 6'1~~1n ~1~b~1 VJnvl Vlnnm 
' ' 

6'!1:W1 ':ifl61h:~b f!~eJ~ 1 CJ"IJ:W'!l'Ufl1';ib~ CJ'Wf emu1m1 
' 'U 

~~ 1 ~~ b'Vll"l1w1~u~ 'VI11 ~~t.Jnl"l~el..:Jb-if1:w1~~1'W~1:w 
'U 

1 u m ':i ..ij ~ fi1'H~ v 'W n1 ':i?l€1 u b ~m11 'V'l1 ef b ~ CJ'W 
'U 

Vi'WI'ieJm~b~cru~~btl~CJ'W 1 tJ 
'" 

relations skill) ~eJ cf'U~VI1':i61m'WPifl~16'!1:W1'H1 
'U 

0 I OJ d -=1 Q.J V tS'd~ I 

Vl1\11'W':i1:Wfl'IJUI'li"!E;le:t'W :w:w'W~CJG'I:W'V'l'Wo'Vl ~':i~Vl11..:J . ' 
'UI"ll"lfl f"ilnm'i~l?l'Vld'W Li11'ii1'WI"l11:!Jbbl'lnl?h\l 

' 'U ' 

':i~Vl11\l'V'l~~ m'i:wbbfl:::1 ~uo':i':i:w il:wu.~CJ«:ww'Wcr 

n'Uefi1:W\11'U'Vlm~~'U 1-MLnCJ':i~<d \ltl'Wbbfl~nu 
'U ' 

fl'Wbe:t\1 61-r1~fl"J1:1.11"11''VIo1bbrl'U l"ll"lmeJ'U'Il1\l1 ~bfl\?1 
' 

n1';ib'ii' e1 1"il1u n1~VJ1\11u tJeJ:wf'Uw \lfl11:wfi ~b ~u 

bn~m~tJellJr'U~~ nub~~~nu 61~1\l'U~';iCJ1fl1PI1 'Wfl1';i 

'Vl
0

1 \11 'W bb 'U 'UtJn "lllff 'IJ1~ CJ 1 i fl ';i~·'U 1 'W fl1 ':iflcilJ 
' 

b6'!~:W61~1\II"l11l..J11:1 .. JijB~~fl'WbbG'l~tl'W th~6'l1'U\l1'W 

bb~~fl1':i1~fllLl'W~'l.hbtl~~1lJ\l1'U 61~1\lfl'ilfl';i':i:Wb~B 
'U 



fl1CJ'U€lf1€l'lrl m1~ G'l~tl1~-;h vlm~~'ll€l'l~u~vn1 ' ~ 

G'ltn'W~m~n1'WI"llWJ11~~ 21 tl"J~nBu~-;m 4 vln~~ 
~ (1) ... "' "' ~ "' " n€l 'VIf1~~ f11~fl\>l'dbfl"J1~'1/lbbiil~fl11fl\>\G'f"J1'lG'f~1fl 

(2) vlf1~~f111g'€lG'I11 (3) vlf1~~'V11'lb'VIfl1'!.Jb~~ 

Lb~~m11-ff~~Vi'~ (4) Vi'n~~vl1'W&J'W~CJ~:w,Alw5 
' 

!l/ Q,IV I SJ 

"ll eHfl'I.HlbL\J~n1'a'J liJ l:l"llel~N 'U~'IIl1'a 
~ 

iltl1ufim~1 

1. ~UbbUUf111U~'III11G'Im'Wfif1~1 b~€16-i'lbG'I~d.J 
n 1 T'i\" l'l n11 b -r CJ u 1' 1'11 :w bb 'W 1 'VI1 "~ n11 b -r CJ 'W -r 

~ ~ 

1 'WI"1!9l111~~ 21 611'!! n~1'W?i'lb61~:wm1b~ CJ'IJ~ U1"'~1 
'11 "' 

~'l'llll\>\G'I~~bbtl'"J b'lll&J1~tlUf111U~'IIl11bbUUii?i1'W~'d&J 

bb~~n11G'I~ 1'11 Gfc.Jvl 1"111 ·hw)u 1~mo·t·n~m11i 

n1~u1'W n11i1 ?I 1'W~ 1:w1 'Wf111tl1'11l'W~1 Gf CJvl Au 
bb'G'l~ b U1'11l&J1CJ'!JB'le:f B1'W'JCJf1111"l'WcJ?i'lbG'I~&Jf111 b~ CJ'W-r 

~ '11 'II 

1~~u~hil€lb~CJmlil1i15m1M1'l 1 ~'l-d 
u m1"il ~u1~~:wb"ii 'ltl~u~ n11Vi. b :u \>) 

b€lf116'1b ~VJflil1fl~'d'W~'"J:WbbG'I~'lf111:W~~b ~'U 

12 f111biL'VIf1Uflf11~1bfl11~Vi SWOT 'lll~B 

Scenario Planning L~€ltl1'11l'WI'lVll"l'V11'lb'WB'W1fl!9l 

1.3 f1116'1-r1'l"I1B'l'VI1'l~UW'lfl11:W~~b ~'W 

Vj''lll~1f1'11lmCJ b-d'U bbUUt1'11T'iJBB'W1m1 m'lB'l1'U 

"" ..: fi'J1&Jfl\>lb 'lll'U 

1.4 f111~ ~~'lf1UJ~vl1'l1'U~ ii #I 1bb'VIWil1f1 

VJni.hm~B~1&Jnu,Al~u11~CJV!I"!u 

2. m11i b 'VI fib u LG'l~bb~~u1 !9lm1&J1 um1 

~\>lf11~b~CJ'W~bbG'l~f11~U1'11111b~CJb.ff~tJbbUUf111U~'IIl1~ 

6'lmufin~1 L~ml'lb6'l~&Jfl11~~f111L~CJ'W-r 1'11&Jbb'W1'V11'l 
'11 

f111b~c.JtJ·f1ul"1!9l111~Vi· 21 t1'1'11n'l1'W?i 'lb6'l~&J 
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f111L~CJ'W~~~VJ1 \11!;'11~bbn1 fi'J"Jlil~ b ii'um~'111b 'Vlflb u1~~ 

:w11 i vf 'lb uK 1iJn11b 1 CJ'Un116'1€l'W bb~~fl11U~ '11111 

CV IV ~ 
li)~f111 ~'l'W 

2.1 f111'1"J ... ~'W1~~'U'U Learning 

Management System (LMS) b~B?l1!'U?I'U'Wfl11 
' 

"" " b 1CJ'W~bb 'UU~E;'IW.JG'I1'W 

2.2 tn11oli'bb€ltl'V'J~bfl"li'-L.!Lb~~Bi!BW~ Lni 
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