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.i"V'Wll'lfl'l'llJ" hWlJj)l'WmllJfI'flr1l1n fif) lJJ~vu~lflmHJ~91ijuni

l1~~11''Wl'Ilfll'Wl(1u!i!mhlJlHlu;lI'lJJ'J:::li'llulJln~uYhi11'

lii\PifHi'11.l~v'WuJJ~~i~'1'WI')'1'W-c1~fllJ 1m:::I')'1'WlffHJ ~ il~ ~~ Jt.J Ifltl fm

rrWll.nJJ'j:::l1'lf!l11'I'lh~ t:JlJfl1Jn~lJ'lh :::1'YlfI'~ ~1'lJ 'WlUei', m'J~m'Wlflu ~~

L lJ'YI'lh

Keywords:STEM, Project-Based

tools include project assessment 'and questionnaires. Samples were II

students in program of industrial electrical technology curriculum of

Thepsatri Rajabhat University. The research results the mean of

satisfaction of the developed re~earch tools was at high level. In

concl~ding, model can be applied to learning and teaching in industrial

technology curriculum.

The objectives of this research The STEM education using

Project-Based Learning Model for Industrial Technology Education.

consists of 5 activities, consist of I) Determination 2) Analysis 3)

Planning and Design 4) Operation and S) Assessment. The research

Abstract

lh:::flUlJ1JJ.i',V 5 ~t.JI'lU'U11')'un' I) fll1fl"111'U\Pirf').uU2) fll111fl11:::r!

fll1')I-1UNWW:::fll1UUnUlJD 4) fjl'l1'111i'JUfll1 U(1:::5) fll'lJJ1:::1:Ut.JNI'I

ll'l~U~:)jv~'1<H''1t.Jms 111t:Jfi!luD1J1.h :::1:U'Wfl'lllJ1~ ~'Yi!l'1'il'Uv-1~t!iV'Wn~ lJ

~1v ~1-1l~ u unfl n1l1TI' l'U 11'llll1'1 fl1u I (1Uhi111QI'1TI'111n s s lJ
lJ'I111'\1tJ1llV11'l1il!JI1'1~TI'I'1~Ii'I'W,)1.J II fl'UI\PlVl~!lfHllJlJl'ill::;ll-1
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3) P: Planning & Design !~lJ'\JUI'IVlJtllJ11.JUf.llJ1Ii:l:::n1'i

VVt111lJlJlfl (J'_h,j'OlJ~~lfl~lJ fll~ 11f1n:::rllrl B111'UB~'!f1J, -111-1lJll1'~l-1
tfluH!'Vlflt \.Jt1lV l'l1lJ t U'iU01lJ!lV tlUU1J 1l1TIV-1tllnll.J1U Uft1 !1'~1-1

lUU1IlJlJ~1~-11\.J1'1(J~~111\.Jii"1(J1l~IV(JflU~~UU lJ~ 1-1'UfJ.J1m "llJ~

'Yl1VlJ~1l:::'ll1uufll51lJ~ul'lolJ~vltl

4) 0: Operation lU\.J~\.J\IlVlJl'll!'WlJnl'jl1'~l-1mlJl1lJlJ~l'

!UlJ t1l'l 1'l1!UUt1l'l I'IllJU~lJ fll1 ~ 11-1HI" (Jl rill m1'l11fl1~.J llJ I'IllJ

• y

1m "llJYl 1):::l1'~1-1191V~!5vu l1'llJ lJ()r\'\.Jf1')l.uBlJ~ 1.1'11-11WI"::: \.JBn

d "d" '"1 ". _!":' d ?t 1.1~~ 9 "nml'iUW111:::l';jfffJUlJ'I1lJl'Yl 11f1lu'infJllY1eJ'Hlfl11lJ!1JlJ u 191U~:::I'b'

UlJlJtl'i:l~U 1\.JOTi1lf1J1:::rl'l\.J

y •

2) A: Analysis l1Ju'\J11~VUfl151!ml:::rl1'WB'I11'UV~lfl,"lU

1fltJ1Ii'~~UW"':;~l1'B \.J1lflJ l:::rlfiflldlU i:1:::11lJJ1lJ,j' Ol,li:lYl!ntJ1,j'v~ r1U

~15(JUff1lJ1'im~ fJflr11,j'fJ~ I'IlJl1'U1~M11~V 'M ~1tlms fflJlJlJ 1'H~0

r\'u fl-j'l~ rnfll1 usu11lJ1(Jn 1'i~ (J'Wf<111(Jl'IlJ!B-1U~~ UllJ uls :::llJlJf111lJ
!'11m:::l1'lJ'U!l,r11,j'VtflVHu lJUtl1 :::1~lJ

. .
11'; i:1: 'I1'\.J1'10 \.J9}, fl1111 u\.Jf1llJ uHtfl1-1.JllJ!1J US llJ DAPOA

tl ~~flV1J.11Un fll1~-1~

1) D: Determination lUuiUl'ltJ1,Itl°1111-1flh'VJ(rl1~vf.li:lllYl1j

• y

f111l1'fJUl11lJ~!;(Jl'b'lty~-1 'Mn'l1'~l'IfJlJtll'ii~(JufulJu Him -1-1llJl11U

~ru ~U1:::flU1J.11V 5 ~U ~ Vu ~! ~ \.J-11lJ1 i u~ f·l1u ms tl d::: !lJ'I,IIII n

~1:tW1'b'11\J~~011DAPOA [s)lflmu\.Jm:::1J1unl'ii1vtJf~m)flflli'0-1

r11J'11qldQms ~ vuf U~: H't1l~ ~ uujUlJ u !1':::1~lJl1'v91um nlu ms ~ (JU

y • •

fl11lJ~fl'UtJ '~\.J \.J0 fl ~ln\JlJ fl11lJ fYlrt'~l-1 ~U e)'-111JU~ llJ1r1 ~!1 (JU

ff1lJ1'i1ll1'~1.Jfll1lJf111~~B 'ltlfJV1-11tii U-eyfl

~nJ1J!~!l1;1t1l5~UlJfulJlJ InsmlJl~1-I~ilJfflJt)'Yli f.I~ ~ln

~ od Y Y.<::I d <0'1 Y $I
1'1-1nO'i:::1Uvum,I1t111 '1)'111m, I';jl1'VlJlJlJ'Yl1Jl'Yl'YlU1lfl!11\.JBllltll 'Hfl11lJJ

1~U-1 Otll"I~V1!U~(JWU \.Jtll'ihi'mllJ~ ndJB tl1U1Vfl11lJrt':::'11tl

'lI1tJ1'I1BfJ~~uulums i~V\.Jl !!"~ Ylll1,rl~ 11'~1'1!';j'~.J 11l1r11!ri~i1 U\.J

i91nll m'i urns ~ UU f~ 1'1'i.J r1lJf111lJl1'lJ1~'IIV,~11uu 'fll!-WlJil ens 'jlJ 1~

IUUhI!\.Ji1flm,-~l'i ~1l1'1lJ'I1I'l1Ulfll'i'U V.J~~ (JU1rlfllm tlld 111lJ ~111J-1

.11\.Jl'b'lfll'iUi:l:::rl'lUff .JfllJl!ri~i~ VU ~!m lr1fl11lJ'lh(Jm~B ~~tJlJ~lJ

U'1)1111!i:l:::tl1~!~lJ fl1'i~ VlJJ'UV-1 ~~ UlJ fln~ (Jufl! lJlJ~ ~~(J\.J\):::lJ

mllJf~vQ\'1U iti~lJ~ 1U1111:::l1'llJl'i()O 1(J'YlO'l1rl ~5u 'Mm ruu~:::!,j'11~

.::!v,r, .c:1.<::>.d yJy~
Ill,!, VU 21\.J'IJ\.J'T" !'Yln lu h(J1) Wn'l!\'I 1.,1 1'111lJ!'Ulh'UlJ 'I'l ';jBlJ'I'H. . .
-.rllJl'i()l1'~1-11m"nu~\.JlJl~~I~\.Jt1l'll1uuf1lJ'\Ju "E" lfl"Jfl1llJ!!~:::

"Moo f1IU1'1fl'1l1'1'1{ ~1l:~!l-11h~l~ U'I1~!lD'j ~lJlUl fll'UB'~U"11-l11inr-1

lfitI1'lJfJ-1r11Jtll5''li'mU'1IfI'l!1'~{'U nmll1-J'l!lJI'i',v 1t!d 11mlJ~l-1'l ~l1vu
~-1iiU'Yl1Jl'l1t1l.~ IJlJfBtll-1l~lJ~ Ifl(J~~ IJWBB tl~" ~ 9l'v~nl1l1vuw~

2. 1ll·:n1£.Il~l!!UU1f1';j.:j.:jltl!1J~~1~

flm5V\.Jfuu1J lf11~~1U!UlJS1\.J (Project-Based Learning -

PBL)1~ 4 '" " ~ ~ " ..'b'UUlf1>1'Yll]ldt)t1l1l1'1l4m1lJ2 911V~lJl!H~ln tl nl1'5 1~!1', 'i fl-11lJ

(Constructionism) I1JU\'1lJJ.J~~rU\.JfmI5vuf#{'(Jfm m :::Yll'UfJ,~Um ~

lfluil1~i1 VU!Yl~ltUr11Jl1'lllUtmW~!~ \.Jilw 'I1lYl11rI!n91m llJ '\J'I!Ie),Yll-1
• u

ill1Jl!J 11>1v~~ (JU1l:~!lnWl(JllJfi 91111B tl'i:Y1 lB tJ,-111'1~'11 'j V -1 I)U
illlJl .~" 1 ' ~." ••

'illUllV~ t1l5l1''i1-1tm -1\1'11,1'111;\'11~U'1)tyl~ l1'llJn ()fl ~flm(J

ilG1UnlHU'I'ldl?t.'1 ~ " .. ~d ~;'I" " 4 °U \.JUty'l114fl9l~~!JVU~:::I'I04!ulJ Y-Il1''il~ fll1lJflfl 11i:l:::1-11. . .
fll1)J~f1U\.J'1t1tifl1'il1'~1~!1'mllflU!l1f1m'Ylfll 1.,1 I"VUll~~V~mlJl:::l1'lJ

1~!lhr!ilflfl,)llJ ~J;'I.I ~ ~:, ~ d _Il 'Yllu\.J~uli'i'ilJ'b'91!'i)\.J'I, lJU t1l'i ~flll'1'i (JlJ5V UUlJ fl15
i1V1J1~1!~1J" ~:'I .. ~ 4 J • "d

:. 9l!l-1~flluUfll)m5lJfl1'iYl\llJlJlYH1~tl11lJYl1-IS llJ'UB ~I';l!'lVlJ

il1n,JUt/\.JOl"".I' ~.;" " " " ~
4 H lU~'i:flU'YII'Hl~tll'i lf1 dJl'l1lJ1V'UV-11ll1YlWllJl'jD1IlJlJ

nl'j~tllJSt i .% v VV.c1 ~ 9J d ",,<1.1 Q

• • !1JUIflH~1\.J!1JUS1\.J\.J1'I1l~1'111';j!5VUfllJfl11!tlVlfllJ'Ylt)ldO
lff~~tlfl1ttf~l .. ?t. d ,,:: '" .. .. •

, -1'l9l~!1Juf1lmu\.J11u'IJ\.J "S" 'H5B1YlVlfl'll1'1'I511~-11l1n
tl'1J~ , '. > '~\'11fl1'j'llfl-.r!l .. ~.. ~ 1 9" ~ 't d dU llV-1Hf1~!l~~tlnUl1'~UlJ'l '1(J l'lH'YlflIU 1~(JYl
!1l)J1~ff)J!'lIUItl • • '" d .. ~.. .. d

'iUfl'jlJlllllfJ-1t1l1'VlN1U '11,V'lI'INtltl{]UI'I rn'i9J~!1JlJ

.d y..., .ct.c::lY dd. Y
~lU'I1l1'!lflflll!l-1nU 'I'll]ll Qmr 1, IJU~UlJlJl1'~ll'1lJ 91 ~ 1):::'b'1(Jl1'11-1fll1lJ

ffuiil 'lu il'i)fl'i1lJ~lJUU'I1lJ1Ui~r\'Uf1'j'1'l11(J1ln m:::mlJ fll'lYll-11lJ OVl-1

!~U1:::UlJflltlnl111-1!1I'HJnlnl'm\.J ii'i'~VlJr)]tll1!1fi'uqp11 1.1Yll

fl11\'1WilfJ-1Mwtr~-W~-1~Wl.11VI'IWV-11fl(JlJll'1qD1~l1'-1rlnl'i1IlU fiB

ff~1-1111~lJ~U91nums i1tJUjUll:::fll'il.h:::l~m"MlllJ2 DUlJU 1flJ ~~11-1

" ..... "'" d vdff11-1tl11 (JBus 1Jfll1lJ fl '11l11.,1 I';jB'WII~~
.c! dS' ,J I :: d "i elY ~.do 3Jo

n~llhl1'tJVl1' 1\'11Ufln'WlJ l1lJ'b'Un (JUIflUlJI';jl1'BW1JlJIYI(J-11';jVllJ lU
> , •

fl111Jl1'~911tliUfll'j~ (JUU1l~fiUf1'j'111lfl11lJf [4) ~.:nrlJlD!!1J 1J11{j1Yl

1'H1J1~l1'lJr1UUU1'1'l1-1flmlf1tl11fffllJlU 1J1Jl1'~!~lJn V JD UUUn1'l!5 V U f ~

Hlm-1-11W~U~lU (Project-Based Learning: PBL) ~~I11lJ1~l1'lJr1U

fmi1I1U'Yll-1.11lJ!'Ylfl1U1~~Ull~lf1'lm1lJ

') "flml~U~M~l'Ii'H~ ~!~Ulh:;1V'b',_r~Bfll'l'fl1!'ihJ;ll'l U~~
n5~V " Ji'" "'" I 0 Q I?I 'j) v 9• '1tJ 11 )J!tJtJ!l'W~fl11'YliH~1'YllJldQUI'I!ulJfl1Hl''ll~IY:n:IJ!'Ul I~
nWYll, •

"':ltJfl11Uililii'h1!~lJ1l1~m1J~r11Jfll1'11l'lJlJ1'11flld~fl11fl'l flml~
I'lqlJ!]"

)I_cor Y """ " 0 31 Y
• "fl1':iUflVty'Hl fl11'Hl'UmHl!!i:l~'l!fln~'H l1'llJ1'lIlUl'UBflUYl1Jfilnl" •

JU1Utt1'l5fJ\jHll lfll1 r1U;1I'lU1~lll'lU il'i' t'l(J illIl1tl~'1tl1':i i~ufu';
" d g/ .cS J i A"f' Q.I j).d j..I d 'j)d

fll0iu~tJ!11Ju!l'W-1fl11-J!'1V'l9l-1U~flv il~UlJ 1';j!1(JU~~I'IB-1lJm1lJ~ 'Yl

j.!ll1fl»~1(J~l1'llJl';j1l111lJllh~ Qfll'll'li'r1U5-1fllJU~~UU~1l1'B '1fl i:1B~tl~U

I'lqlJUfll'ji1U'U011l1'fJtJ1uff9111nj~ 21 ~~!5IJU1)~~B~1}Y]flld~rlllfl<] 3

~lU Muo 1) 'I1tlld~;1I'lUi:l~fl11'¥h~lU 2) 'I1flll~tl11i~(J1.JfU~~

~rll'lfl11lJ 3) 'Il'flld:::i'i'lU'ITlmW'l'lfl'n11~Vl1'1'l!li:l~!'VlfltU t~~ ~~(J'W

mh1'1~'Yll~mllJfi91Ui:l~lHfl'lllJfflfl ty r11Jn 11ff1J~BlJ"'u ~ ~!5 VU f.111J
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t 2n~fln

~ 3,fl'11-J~(.'~'--~i "I' 4.f11'W0l
i:---

DAPOA

mm~:
YIlmii

4.1 I'Hlf

4.I'Hl'IH

3tl~ 1 ~'UI'IUWfl11~tJ1-Jj'lluu,1!',l1"lwlJ'W:Y1'U DAPOA

3. i111l'1wW'Ufm1lltJ
J1.luuu ms 11tJhlj1f1tJHI m ~~l'W1lJ'Wljl'WHn~ lJ9111l~l~ riu

';nfln1l1~MYI:;liJ tJ'W~uu I'WJ1Vl'lJ'l1 , \)'l_rl1Ul)lJms 'I1Ulfl~1l'WI1~:;011

ils :;Qnl'i'~, 111141'lJ'1~11.t,tJn 11fI1lJ 1)lJ 'ltl ns ur 'Yl1,1yJVl11'l1'WlJ1ll1'11lf
ft1VYilhi 1M IfltJlrufl1111~:;Il1.lfl:jrufl1mJlJ~Wl~l1mm"iJltJ II'IV

Mdjl) nr11'1i'VTI1i11U rmlllv 1Ufl f "~f1l)nl'.ifllU 1)m~lJU Vi'll 'W:U~
.. ~ _ I 0'9 d "'1 .,. ,~,
1'WB'~ln'Ull'lllfliJ'U1ll'~l!iJ:;QumUJ iumns tJ'W2,I'IVliJvnnl)lJI'I1l)tJ1,

I'IllJll'mYifl15~ 1J1-J~~,

sm ~tl~ 2 1~Vl'il1il 'Wf1l5~ 1JhI~l'IllJ N~1l~11m:;11111nll

i1(J'U~l'(f)W~O~lf)UNiJl11'll'~~ n~Un~lJ911l)~1' lfwl i'lflio,~l)ilv~l1uU
lh:;liJ'WN~l'IllJ n~ns JlJ'Ul)~~tll!lJ Ums ~ tJhI~!llJU 1m 'nwlu~ll~

IIUlJll'VU(11lJlflI'l11lJ~'Yi 1l1\)'Uf),~~ tJ'W~ NnJnlJ~(JWfl1Jll'fl~!l~

pJlluu~lllv

51J.il'l1i1~Vl'W!I~'!1~nmlnl1.Jfll~1J111n1'lHJ~ "~'Yh ,:rtl,J111~rl'W'YnJ

lW~ 11~!!N'W~1'W1'Wnl1'Ylm'Wl'Wlt',_jfllHi1~Vl'W~U1tl
5) A: Assessment llh.J~'W~f)'Wf1lJlI'I11~~tl1~liJ'WN~ hw

nm1lJ'1i' !llJ~1~V'W11(J~1'W~llJnl5I'illiJ'W~1'W1m,Hl'W lil~llil'W ~1'W

NiJms f)lI'U'W~11-Jfl1Jll'1tlN~'UB~ 1m~~l'WlliJ:;'1i'f)m'WeJll1-J~~Hl'Wnn

I'illiJwnlJlf)~ ~ll'o'Ulhl1rl~1.h:;liJhlJ1lJJ~~l1tl~ ~~M

1J't1fl11~1IltJ
nlJlh~'\flJl'l11fl11 nWl~v!I~:;)1>'ll'Wll;,nh~qfwl flt~~ 8
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"m~'l'IJ1J, 2542,

[3) !11fll":;!~lJ [Online). Available: hrtp.z/www.stemedthailand.org

[4) 111!'!ffl 1I'lJU1UV,"fl1}il'lJ'U1~tJl!U1Jfll'j!1 V1.Jf)l')ffiJ1.Jl'lf·11m ""11.J

-Wlfl1Jmtll~mll : Uf)ftfl1J1f1'1f11ff'l1nyj~h liclf)\l'I'I}~iJl~M"

f)l1t1'i::;~lJl'li1flnfl'lfllfflllflllllffll1fl'j'jm~~U'lf1$i f1~"~ 7,

flru~fll!'1'lfflllfQlIlffl'Hm'jlJ lJ~Yi. 7 "'\)f1~f1lv'U 2557

[5) -W1l'l1511.J1'l1} ."fll'i;1\lJlU1~t1l!UUf)lJl1 vhlfllU U1m ~~1'W1~l.J~ ru

I!U'lJ DAPOA ril1'Hfuf)l}ftmn.1'1l.Jl'YIfl hI111Vlll'lff1rlfl'j'jlJ"

fll'lU}::;'lIlJl'lflfll'lfllf1lfflllfQ'I1ff1'H m 'jm~.JU'lfl~f1 f"~8, f1ru::;

fl'lfl1fflll{Q'I1ffl'l1m'ilJ lJ~Yi,2558,

[I) Thailand 4.0 [Online). Available: https://www.it24hrs.com

[2J TI1Ufl~1'Uflru:::fl'j1lJf)Uf)l'jiifl1J1ll'fi"'lfl~. Yi'j~11'lfUl)JtiJ~

fl1'iftmJlmi~'lf1~ 'YU1.2542, f)1~I'YIYilJ'I1l1.Jm, IJ"-WlJrifl'j'fff1l

.
fflW1fl1i'iJ~nUl i'lfJ'H1l!il~ ~~ V1.Jff1lJl'im~fJ f)1i'11hl M'I11lJflJ1lJ ri'iJ"ms

1 Q "' d ~ ~ 9 ,,~ ~ ..ll;;t:; l'I1lJl::;fflJ .w fl~mJlJllil~ffiJ'YI 'Yll'llhl1'l11l-lff1lJlHI !'lfll'1~Il fflJl)'YIIi

'YIl~ ms !1VU'U iJ~~~ lJu~m WlllJll1ll)t1 'i:::ff"rll;~'l'I (j~ ns }lJ~ r1l'li1.J~11'
11.J'Helf1ff1'l'itTU'l

d 0

m!JumHVlf1ll1U~

'Ii'!Jll1'W!JlIW:::lw fll'j l111m f~~fJ'hJ ms !11Jl.Jms fffJ 'UIIUUff:::

l~lJ ftmJ11~1Jfll'j HIm 111Wl~Wll1mhl1fu ms ftfl1J1.1'1'UI'YIfl1'U11111
IlI'1ffll1fn 'jlJ ~1)f1l~111~t111UUrns ~ v1.Jfl t11'linu ~flVl'lf11 m ~~11.J~

~ 1)1115:::Iii hi ~il fflJ (j'YIi'YI1~ms ~ m.mcl~i'WJ)lfl n n ft f)1Jl'I11!J 111' tI
U'i::: q fllli'l'linu s 1V1'lf1~ lJ ld 1J'H1~1i11~'W~ 1J~!ff~ lJfl11lJf.1' 11Jn 11

"1= ~= ~ J 1" Q ~ .." 0 .1u!J'lJl'lfll'illUU IfI"11U m1) 'Hflln1lIJ'NlJ\!'jrull:::I'I1)~U1~ull'lJUfll'j

i5IJufl t1l1l'lJl.Jlnllfl'j'ilJ 1ll1ci~rI'Ufl'hlil~fff 1~~iJf1l'j!1 vw n lJffiJU ~

II I '" ,.,

'1J'WI'I!J'U'\H)~fl11~ vufYi r1l'H'U~H1I<1:::ri'!J1'Y1U'YI1'U!{j!J'I1l11J!J~~'U'lJ1J1

~_H!I ~ d ~.. J ~ = 1 v111)1 !YiY'jllll1:::Ull1fl'YI'i1)Uflffl'YlUfllUl'JlJfll'j~~f)'ilfl5JlJ 'I1I'1'HIIl1lJ

lJ1)nlllfltT1.Jli]1)VlIll'H\ll~l1'U!J~fl11 'f11!ilu 'lU IUrns Ii'~ms

r;V'Wms 'N!J'W~1'li~t1l1uu fmi5V1.Jf~1 'lil fl 1~~ 11.J1~'W~1'W1~1Jfl~lJ

'YI~11!J~~I~ 1.JUflftfllJl'N1'Ull'YIfl11.J1l1v'yJ~hIlI'1'N1'l1fl 'j1lJ i'Wu ~ 3

'WU':h~ff1) u Ull~ wri'1:qlJfln11~II~W ms Ii'~nil nr 'j lJ~ ff!l ~f1l{ 1)~nu

UlflIll1'iN~ 1 ~l1fll!'lh~lii1.Jfl11lJYl~Yi!Jh'U1)~~t~1J1.JI'1~

: }l'jl'~ 1 YiU'·h1:::.J'lJfl11lJYlwIB11l'U!J~~11V1.JlJfi11ll~m'Vhnu 4.37

ffl'UI~IJ~IU1.JlJ11ll'i~11.Jl'Yi1nu0,35 ~lJfi11ll~m~.JUlJlfl

.••.5,lIiUj}-Hl

J~.rlJfll1lJ
llVmnhzlil~II~~~?lnj Mean SO

l11lJl~lIlJ

4.42 0,39 lJlfl

4.35 0.40 lJlfl

4,28 0,39 lJ1fl

4,44 0.43 lJlfl

4,37 0,35 :l-Ilfl

',. ~ ""OJ
, Je)~flld1~£J

N6IOld'lh:::!ii'l.li'l1 UJ~~'Y'l f)'1'il'\J€l~i'i' f)~ f)'joj llll() rns 9)Af)1'J

fll'J6I'f)'I.I\11UJ~U!l1J1J1m~~l'l.l!tJ'I.I~l'l.l

'YllrJ l).JflftrlfJllJ fl11lJ Yl~Yi1)I~~!l ~ t1ll1J'U rm 01J1.J! u Uu

POAModel ~'i~.JUlJlfl (fhm~1J = 4,25, S.D = 0 14 ) mr~~I'1~h.J

Hu1,)m!TI~l1I'ln.J11;;;nh~~rwl fl~ ~~ 8

'. 'AM 2017, Chiang khan Thailand
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