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Abstract

Variable- Length Computerized Classification Testing (VL-CCT) aims to classify
persons into groups. For example, a group of examinees are classified into a depression or
non- depression group. VL-CCT is a computerized testing appropriate to be applied in
psychological assessment because it is a testing process that examinees are given test items
of different numbers or different test lengths, depending on their individual ability. However,
at present, VL-CCT has not been used much in psychological testing and assessment, due to
its complexity of algorithm and requirement on adequate item bank for the testing process.
This article presents the definition, the main components of the VL-CCT development process,
as well as a guideline on development of VL-CCT for application in psychological testing, all
of which will be beneficial as they will help reduce problems in the traditional paper-pencil

testing such as in duration, consumables, and also in human resources which are limited.
Keywords: classification testing, psychological assessment
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sunisneaeunaazaudunan yliisantgmluaiuszesiialunisneasy nsneins uay

e

ymansii liiianeld (Sie, Finkelman, Riley, & Smits, 2015; Huebner & Fina, 2015) 4438013

'
a a

IINAIFNTAALUTEEANTAINVBINTNAFBUKALAAAIIUARIALAT BUIINNTITUUINGNIINATLY

Foma1uinns iy (Huebner & Fina, 2015) @95 unisnaasuliddndudaalasusiuiudasiaiy

Y

1%
1

iy wisrduegiunisneuauesvegiunmaaauLaazaL (Sie et al, 2015) viell n1InAaey
WUU VL-CCT Adnwale 7l Aa19A8 I UN191AdeuluuyUs ulnugnignauines (Computerized
Adaptive Testing: CAT) s TnguUszadAazalufin1s9wund SUn1snAgeauuINnIINITUTEUI AT

ANNANTALDUANSY CAT (Thompson & Ro, 2007)

ANT9UEAINISIUSHUNIBUNTSNAdaULUU CAT was VL-CCT

Variable-Length
Computerizes Computerized
318013
Adaptive Tests (CAT) Classification Tests
(VL-CCT)
aunsnlglumang e ITIRER UL UUALRY v ,
(Classical Test Theory: CTT)
ansnldlunanguinisnevauesladau v v
(Iltem Response Theory: IRT)
in1sdniiadaraannu (item bank) v
finsrvunnBudunisvaaey
’ v v
(starting point)
finsAndendemaiudedall
v v
(item selection algorithm)
finsuszunaaaNannse (6) v v
gfn1sNARUDaNNTUTENRUAN
X
ANHENNNTNVRIRTUNTVIAERULA
gAnImagauLiaduun/dInngy
ANEANNNSANTORAN BaUElA

Wil VL-CCT azdlanumdioadeiu CAT naneUssns agaslsiany wudi wenan VL-CCT
szdauunnsngein CAT Tundvesinguszasdvaanisnaaeuiyutuldauioduunyarasonduy

1 Y v a 1 v A dg a & o [
Nad ¢ La3gIUAIIULANANNUN VL-CCT mJumaulumsqmmimaawawumaumimLLumUu
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o U = 1 a a
Tunguingdiu na1dfe ludiuresnisgAnismagey Tu VL-CCT MsnaaeuizyAn1inagae
WeUszauAIANaINnsa (0) uda arunsadrludwungsunisnaaeuld diu CAT asdugavse

AN INAFOULIDENTAUTEUINAIAIUANNTOVDIYARA AL

asAUsznaudAgylun1swamun VL-CCT

Tuniswan VL-CCT fituneulunsimunddedussneuiindrondiuvesesdusznauly
A3 CAT TneUsznaudieasAdsznoundn 5 esAUszneu wenaind deaunsaeanwuulnd
03AUsENOUAY 9 WinBLuAeafU CAT 1 nMsmuauMILanstafanm (item exposure control)
LaENIAMUALLEDMN (content constraint) Tisll adUsEnaundnYas VL-CCT Usznaudig 1) n1siden
Tuman15ian193nInen (psychometric model) 2) n1sdnvinAdsdarA1013 (calibrated item bank)
3) MsfmungAsLAUNITIAEDY (starting point) 4) n1sAntdendamanudedaly (item selection
algorithm) @ 5) NaINSEANIINAEDU (termination criterion)

[

TunswmuINsNegaUne VL-CCT @unsamiunislatngnmuiniuaanusenau fail

1. Mstdanlanan1sIAN1eInInen (psychometric model)

nsdenlunanisindmiuieseiaunmvsstoraiy Wuduneuusnluniswmun
VL-CCT Feagldidudiugrudmiunisiaunasddsznoudu q Uiao & Lau, 2003) d1u¥unguj]
funsnarsuanidud douldd 2 ngui Aenguinisvaaeuuuusuiy (classical test theory)
LaENuin1IMaUALBIT DAY (item response theory) et saninquiidosardenguiiog1s
J3unsmaaeuiitethdeyaiifuniunuinluinseilildmnuainvesdedauusazdesiely
(Thompson, 2011; Thompson, 2010 b)

nsdenlinguinismageuuuudufulunisiaun VL-CCT faawuiifinseuuuiAnsoutig
Peligudeau wazanusalldiunguowndnliuddiniuss@nsamas nanifie awisadiwun
f3umnaaeuldgniosuaglddedniuduiution vl edosidavestennantesiulungud
nsmagpULUURLALGgRINYINstiA I Tiwe foaeuniedesnuildinmveaeulined

[

anunsanUswdsulumunguasy nanfe winldnguaeuneiunaglarInisiinesvedwuuaounie

(%
v v 1 v a

TaapuwAneeiu Metedniadenaivinlinguinsageukuunsitgnuesinfinuliauasuae
lianansnthluliveaeufunguduldesnaiiussansnm fadu sndvuanguitesnadilugmeesly
nnuinisnevaussteaeuluniswaun VL-CCT i saannguinisnevausstoaeuidunguiid
‘Uixﬁm%quqLLazﬁﬁmﬁwamﬁaﬂfimqwﬁmimaammuﬁgﬂLﬁm (Jiao & Lau, 2003; Thompson,
2010 a) elunsuszgnafldnguinisnevaussteasudaslinguiegwaunnlvy Tnge1ageds
1,000 Au Fadudedosnimguinimaaeuuusuiuilénguiedetosnitlunisuszyndld

(Thompson, 2007; Thompson, 2010 b; Thompson, 2011)
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2. M3InvinAfetad1n1u (calibrated item bank)

mMsiiunsdnvhadsdedamazdemwduiusiulunanisinfidenlduaznisesnuuy
Tassafrevesndadomnmvosuuunaaey deamniwesvesdomauiiussgluadsdomaiuaz
Juagfusuuvutumeuniaidendoniuiiild (Thompson, 2007) 1wu Tunsdifiiunismaaey
Weduunyaraeenidungs 9 muszdueuasn Amniinesvesteraunslunadsdomaiy
wdeslaminimeinnuenidssduuandatu duionsmasouduiuinfeiuneunisdaden

J9A0UY 00 ALUTILAINITANANTULADNT DAL T ATAMUEIN A LI ANT U SUNISNAED U

Y

[ 1 o

wiazau uivnidunismaaeuiiieduunyanasonifungy 9 munmudnuuy AemIaTIuNTSe
Amimeiaudu @uegfunguiinsesinunmuosdasnuiigwanidenld) fuedodsedy
fusnsnavidevannnaeiuiy elilunszuiunsdnidendednudedaluannsadenteanily
wandlangamaneauiusEAuAINENTH TSRAMAN YTV UNTNAdO UL AL

3. NM3fMUAABAUNIIMAGBY (starting point)

TunsWaunsvaaeuLUy VL-CCT m3Eudunmsnaaeuyinlévanss 1wy nsiendeya
AerfuanuanunsavesSunismaaevluednfannsatunysuldiugaisudunismaaeunie
a1115019A1L5 uf U (default value) Vo9LNMITNITYA N15AIMUANITIS uFunsaaeulagly
ANLENIAVBITUNSTIRABUTIALRABYRsUsEIINT TaudansTdnisdudedaseneniinnes
LﬁlaimﬁmmmmmL?mﬁulﬁmj'uﬁu (Rungrueng C., Chadcham S., and Pradujprom P., 2018;
Thompson, 2007)

4. msAaaandaanudanaly (item selection algorithm)

n1sAndentaAIn1Nd msU VL-CCT wanainagldisnisidendedauuwuudy (random
item selection) Ausiazd19v0sn1TMadeuToAInmaIzgnLdenlaenTENINAS IR LT 9vinlof
Usgansnmuesnsvaaeuanas Liesanldldfinisdendemaudedalufimngauiugiunmmaaou
nane iumsdulaglildiienssduanuaunsn (0) vesiFunmmadeuiivssanaildnounil
wfiasaniedadudn defmaudelanndenuldlunimaseududesdely isd 38nsdaden
Formaudadaluiimuizaunasiuszansnmuinninfe intelligent item selection @sanusaldlé
futemanuiivauilaserfengquinisnadeukuusuiy wagnguinisnevauesdoaey Tasende
MsvhauvesreNfiamesifieUstinanaldendemanuiigslilidenainadsdomnm naafe
Hunsduuuulallddu wieliliiAnnndendemaudoifuuandigiunismaaoudosmouniug,
wazidenintemouladudedimnzauigalunimageudenely lngordenanisusyuimuei

Y 1

ALENTa (6) vessunismeaeuiilaunandedaiuneuntil egslsiany dalifiveasdn 38013
lunsAmdandedaiudednluisnislaianumunzaniian Jagdu nsAnwifendy VL-CCT
F1urunn Feaslianuauladnenin UseansSainvedisnsidentdemaiudedallifiolinisnaaau

Lﬂuiﬂaeiﬁaﬁﬂizaﬁqu&qm (Lin, 2011; Lin & Spray, 2000; Sie et al, 2015; Thompson, 2007)
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(X N

I5nsAmdondea1niugd o aluuuy intelligent item selection @1u15auUsoanla
W 2 Uszuan fie cut score - based wag estimate-based Tun1swawn VL-CCT fimunaunse
W@enisnisAatasndemaiutennlulAaluy cut score - based wag estimate-based oyl
WUU cut score - based 9zidun1sidondadiaiud darsauimnegednd bna Aeanu cut score
1 (% = v o Y . [ = v o Y o a
dunisAndontemniudeinliiluy estimate-based aztlunisidendomaudainliazfiansun
INMIUTTLUAIANLENNTIVRIETUNIVRgeU Inelauagiumuniares cut score (Thompson,
2007) ag1alsnau BnsildlunsAndendemaintednluusasadussans nnuananesiuantioy
WAMINUTBULABUAUIZHINUWUU cut score - based azliuu estimate-based 92iAIULANFHIIVDY
UsvansamlunisAnidendadiaiudedaliuinnitnielusduvunsAadanderaiudadaly
= % (% = v o v % = = o dy
wuuieaiu lnenisAadentamaudedinly d9oeziden fadl
4.1 NIAATIENAUNINVBITOAININAILNITLADN LN BN NITNAFBURUUA LAY Uag
wonldnsfmdentamniudednlUluyu cut score - based wulsnisidendamiantadaly 3 15013
1AuA 1) maximum discrimination 2) minimum expectation cost Wag 3) information gain
(Thompson, 2007)

v A ¥ o ¥ v

1) maximum discrimination HutduisnisAnidenderaiudadalufiiiengn lnaas

g 1 = =] IS 1

WenterniutednluainteniiAig1uiadniungsian vislauuansiavaddenialunisnaugn

q

Y =

TuwsagnguanussuInsgeign Aeaun1si 1

9

M, =|log L= 1Im) |
P(z, =1]m.,), 0
1ng
M, MBS A1 maximum discrimination 98999 i
Z = mnede  nseeugniude i
Mst vanela  naugifineugn
m vinefls  ngulaiiinougn

2) minimum expectation cost W Bayesian criteria 71 @0AA8 941 U Bayesian
decision theory MinunUsegndfiunisveaey VL-CCT TIN5 IATIERAMAINYBITANLMIENE 6

ANSNAFBUBUUALAL FIALNISN 2
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B = CzlP(d:z |m1)P(m1) +
c,P(d,|m,)P(m,) 2

g
G vaehe Awesnsanaulatunlungy 2 (o) Weksunisnadeuey

Tunguin 1 (my)
c,  vedy Awesnsanaulatunlungy 1 () Weksunisnaaeuet

Tunguil 2 (m,)

3) information gain HLWIAAAAIBAGIAU maximum discrimination WANTSATUIET

AMUFULDULINAI AIEUNISN 3

K
H(S)=) -Plog, P,
k=1 (3)

4.2 N3AILATIEVAUAINYBITRAINIUAIEN B N1TABUANDIT oAU kazldonld
nsAaRaNTaAININTOaRlULUY cut score - based WUl HASA1sIEenTemamNtedaly 3 15A13
leun 1) maximum Fisher information 2) maximum Kullback-Liebler information tag 3) a log-

odds ratio
1) maximum Fisher information Ju3Sn1susniignianldluniswmuinisveasu

WU VL-CCT (Lin, 2011) ngagidanaisawmnagsdn s swnds 0 Fanmualinisneugn Puas

Tonalunismeuiin O fsaunisil 4 (Thompson, 2007; Sie et al, 2015)

1,-(6?){82;;9)} /R-(Q)Qi(f?) .
q

2) maximum Kullback-Liebler information 2gUsglium@saunaANngIusswing 90

to B, 59U 9 cut score AsEUNT 5

oo 10D |
IO
0,(6)
2.(%) (5)

K.(6

0,(6)log=——=
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| I3 aa A v a v
agslsfinu lunsdiiidenldvguinisnovausstadau wuu polytomous model

anunsaldlewaannsdi 6 (Lau & Wang, 1999)

K. 60) = Z pi(6) log p(©)

p(6) o

7§ maximum Fisher information wag 35§ maximum Kullback-Liebler information
fmnuadendeiu warannsaligasduianiieidondoraudodaluuuy cut score-based Tuldly
n1siiendeaiudedaludmiuuuy estimate-based lalguiu 1igaus A orIN15UsEUIUAT
AuansavesFunimeaaulunsagduresnadondemaiudedaly Feamsadenldiniu
estimate-based item selection #3 a1 unisidendermniuuuutiumuny 1esandnisiden
Fofamlimngausuifunemaaouusazau ag1slsfinig i 2 35 Afderluwinsiilinimagou
g’uamﬁmﬁmﬁu (Lau & Wang, 1999; Thompson, 2006; Thompson, 2007)

3) weighted log-odds ratio  1a® Lin and Spray (2000) @ 218 onder1a1ulneld

maximizing log-odds ratio 1 6, uagz 6, Asaun1sN 7

WLOR (0,0,) = E; [log [iK ZHX{QF(BZ)Y_X

(M)

5. 1NUIN1EANIINAGAY (termination criteria)

a

WnaginsgAnIsnaaeui M lun1snageaukuy VL-CCT wudn 4 3 35 Ae 1) IRT-based
confidence intervals 2) sequential probability ratio test wag 3) decision theory @ 4taazIsn19
= a a QII <] b4 :.J/ U . d‘ v a U ¥
fUszavEnmaansavinlimmegeuduaInIINM AR ULUY fixed form laefidallseauaiugneies
A lnaLAeanu (Thompson, 2006; Thompson & Ro, 2007; Thompson, 2007) 1agLn msﬁmiqa

1 aaa a o f-glj
NSVNAIULARLISNTEALIDEA Al

1) IRT-based confidence intervals

IRT-based confidence intervals fikunAATUAITTILUALTULABIAUAITUTZUNUAINNADH
Taefinisussanaimnuanunsavesdsunisnaaey (9) uasiansanis eglutisvesauaunsa

asenungulangunila faaunisi 8

6, —z,(CSEM)<6,<8,+z,(CSEM) ®)
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dovinsvaaoundazdadinmaziitasnnud ey (confidence interval) 1intu
F5nnstiaefinnsandy dumnuideduiildnnnisuszanuaiusazadaiiangeudeninit cut score
vntasanandesiuagivile cut score ag1sanysal MuneALI1 amIsISUNgFUNINAFRUlHI
aglunguaounu winnegls cut score Aaunsaduunladn eglunguaeunn wamn cut score
ogsruningdimnuidesiu nande aildlildegmiaviasiindt cut score v wansin wanis
UszanuAInuaIu1savesl Sunisneaey s JagUudsldanunsaduunnguvesdsunisvaasuy
ladregnaule g Aaudenaliagieignuiuily (Thompson, 2006; Thompson, 2007)
Wu e Cut Score (6 = 0.5 F13nnadosiuresyfun1smaaoueysening 0.7 fs 0.85 deif
fFumsmaaeuazgniuunitegmile cut score ¥ie i uidtmNIBeiuvesunisvaaeeg
5¥m719 0.45 fi3 0.65 F90¢ATaNAT cut score Ap 0.5 Azuansisnsnaasudsliaiunsadiuun
fsunaeanuld dadu Tsfeshnsmnaeusedemniudodaly

2) Sequential Probability Ratio Test (SPRT)

wuIARdAyYes SPRT A 1uniswieuiisudadiuninuiiaziluves 2 auufigiu
lungufinamaaeuuuusaiy anuinasdudmuinannsldlonialunisreuvesdfunismagey
fusiazauufigiugn Yumineds §Funismaaeugnduuneglungusitu () wienn (A) sgrausiaie

Y Y

U AQI
ANAUNITN 9

[[n"a-p)™
LR=-"

[1A"a-R)"™
i=l

9

dnsautlazsiluSeuiisuiugadadu 2 90 Ao A uaz B

e
Zo
]
od_
o

-2
Ao
hO]
M)
=

Il
AN

I
—
[N

|
=
~
Q

¥ o 1 1 = U a

918n31d1ueg wmilendndunds n To H3un1sveaeulrgnIuwuneglungumie

U 9 Y

=3

cut score M8nsEweglAARRAN HSun1saaeulzdneglunduls cut score uazyndndiuag

Y Y
o ¥

sENINgARnduIdosdtadaiutedaluididnisnaaey vedl SPRT 9ad1 iluinauailunised
nMsvedeuniuszansanes Jslasuanuaulalusgrann uaggnihunlduesiign (Sie et al, 2015;
Thompson, 2010b)
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3) Bayesian Decision Theory (BDT)

MINAdOULNBIMUNESUNSVRdeUMe BDT Wunawinsyfnisvageuiiinisiiatsanii
srginseaeuiselil lnefinnsanannisuszanainuiiaziluveseunaiaedeulaeUssuia
ANz duYeInIsIAn type | error way type Il error TulsagAss FeanunsaldonIslunisAuau
lonavesrnuaaiandeuldvaneds Wegsunsmageuneudermauusiazdessineininuioz iy
YosAnuAaALAd o Uszanaatlaluifisuduseauanudiazsiiuvesmnunainad ouilannrun

) M v 1 ¥ lej 1 o 6 a PN v a = Y
Wunaeilineuntd wu dvuanueinisgfinisnaaauiiseauaiuaaInaasy 5% e 5y
NMINAdBURBUTOAALLALIN1SUSTLIMAIAINLNAEITUTBIALARNALAR DUTDENIT 5% LAY
fAdadaunsaginisvegeuls nsefniseaeumeds BDT fdefunninflew3auifisuduis SPRT
1 BDT finsldvamaintiosnin Feviliusendansneinsuinnin (Thompson, 2006; Vos, 2000)

Wuieatuiunsidenldisnislunisdndendemautedaly tnasinisyAnisagaau

wingSHlgnuaztaIinTuaNA 19U 1 IRT-based confidence intervals lalvsngauiulusunsy

a 1 % 1 a =3 = . . [ ¢ a
NINAFDUNVUINNGNAIDYNUVUIALAN LUB997A IRT-based confidence intervals tUULANNITYA
nmnageuldtermauinlasunisimulagendenguinsnevauesstedey Felunisiiasiziaunm
Tnduazsiedddnguinegednuumnisasiimiumunzay wenanil §338 Stochastically Curtailed
SPRT (SCSPRT) wazGeneralized Likelihood Ratio (GLR) 7 @1u1salds1ulaeg19iiusz@nsam

| I v o ° v ° = ! aa a v a Y v Y]

ag13lsfinny imuidnduszdesinisdnwiudazisniswieliainisadenldlaaenndesdiu

o

npUszasAluM IR UUNAdoUNRAEN SNAgUWUU VL-CCT sald

nsuszgnaldn1smaaauluy VL-CCT Tun1sussiliunsdnanen

nMsUszifiunedninet Wumsssifiudelimsuisaudnvuzaislu wu iy,
AURRINNINBITUA UARNAN iauﬁaqmmwﬁmamﬂﬂaﬂfu q Suagthudenisidle efune uaz
uenginssuvesuana Wunaliaunsaniuwimlunisliaugiomaeldegsgndeuas
wnzausoly el lunsuszfiunedaingt wuin wdesdlefildlunisusufiusauannlaeans
wuuUsiuuazLuunaaauilanwaeUsiy (objective test) na1Ife HUaAININLALIIENITALEDN
AnouT fdnwaraeds wazdinmsinslinzuuuuazulanad 9oy 1wy wuuTariaion
LUUAANeanEduas agalsfiny wiesdefildlunsusuiunsdninenlulsemdalvediulg
fafidnvazidunseanu-Auae (paper-pencil) daindesardensnenslunismageuAsudiauin
eluguszeznatlunsnagou NINYINTUAARLUNITNAGBY NSMeNTAUUFRT WU nITANY Aude
w3eU1nn il widresiinsiieuunadgeuusilauiaunsAnas LT ldann1smagey
Tagodelusunsunouiatnes LU Excel uangedinislddomaiudiuiunin wazldszogiia
Tunsvaaauann el wuuUsEilunedningmvatglssianaiunsadiveaa i wmunguiuy

msdnnsvageuliilunisnageunuy VL-CCT Faazdagliinussleviluwianugnios wiudves
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n1sUsEndaninenns a1 wazyeainstunisandunisusziiu insussudulumeauazain
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AMNYITVY

LUININSHRILINSNAFBULUU VL-CCT Tun1suszifiuniedninen

ASHAIUINITNAFBULUU VL-CCT Tun15Useilunedninenanunsasinlalnenisuiensinys
vionudnuuEAnivefidesnsesiaunmaadeda Famsimundemanidgunmannse
ei’wLﬁumﬁmeﬁ@mmwmaﬁaﬁwmﬂﬁﬁzﬂmé’famwﬁmimﬂaauLLU‘U&?&Lﬁw%mngmimauauaa

[ 7 7
4 v

Yogou 91 Tun1sas1steraudndussfesasratamaiusnuiuuinneauals Wweluwraslaning

o o

arnludeunsooerUsenauAlIsIUaAI0IUNINATT 1 99 L aINIS0LADNYBAINININNATIUD

o

Y Yy o

mauluuansialigsun1svegeunaumn Ui a1 N AU UTEAUAILAINNTONS DAME N BOUE

Y
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<)

Yo 5UN1INAGEU 1191 nidunisiiewuulsadunmlaiverndeginunndusueuunisnagey
a @ & D [ Y o A a o D
wuunsay-Auaiiaundunsnaaeuluy VL-CCT agaaaiin1simundomauiiuiiy e vl
TomnuInuIInNAnadmuNIsiiendemanuivangatd U uNsIRde ULAaT AU
TuduvaInsNAIASITaA1N 1L ABINTANTT FIkUTVISORAN YL N1NTATINYI LN
Wainndunsuszdiuanuaiunsansedsaliunudnvaznedning) lngamisifiwesvosdadiony
w30A1AMNIMYBIdaRaNTiuTIlunddarmaulzfesdenndosiudandesnisin wu mnduy
N15UsTENAINAINNTIE AR AIAHEINKAL ANBIUIATIMUN LB llunTEUIUAISIEaNYaRIA Y

'
o I

Y00l UAIL1TANIITUNTD AU AT AIAINLEIN AL ATBIUNDTILUNTMLIEAUTEAUAIUAIUITOUD

Y Vo v

;:i”umimaaulﬂLLﬁ@ﬁﬁ@iumimaaumawaﬁ’lmmfu 9 og9lsAny Tun1suszliunisdninen
dulvgiiunsussifiunudnuazdainaginnsanandsiuadiuun (nsdladetedanulngende
yquimavagounuuALAY) Wiermiwesarwiy (nadadsdammulasendenguinismaasy
nsmevauasteasy) deduasdesussyamarilildlumstinmesiiiedentemaudotnlun
FEnsfigiamndenld dusunsfamuinimaaeuiuy VL-CCT lunsdsefiumsining duneu
nsfvunAs uFuUNIIAgey Asdadentodnutedaly wazinusinisyAnisaaoulaled
véninasivsetedidnfiuanmeannsUszdivlusudu 9 uwiedle Wewsdiannmsidonldisns
Tuusazdumeuliiinummnzauuazaenndosiusdussnoudy 4 veen1smadeukuy VL-CCT
Jag0un1s@nuwi fn1ste nisnaasunuy VL-CCT inldiamiuuuussiiusing 9
felaiunsranetin Wy n13fnwires Smiths and Finkelman (2013) fildiSsuifisuuszansanaes
N1INAADUIIMUNUTZLANAIBADUNILADT LUUUTUAIINEIIA UNITNAFOULUUUT ULANIZ A 18
aoufinnes lunislduvunenunueadeUsziiunngiandmadddlunuininerddn way

nswaIuIlUsunsudnunUsziannsounuAaa 1wty lasldnismegeunigneui aes

WUUUTUAIIUET (Rungrueng C., Chadcham S., and Pradujprom P., 2018) 141l g1auloannann
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NISWALINITNAZOULUY VL-CCT dnseurunmstumswmunfianududou dnvisiesondeninug
audlalunisBeulusunsupeuiames wazdnduazdasinuidemaiuilaunindiuiuuin

Wiavssylupdeterarnliiiesnesonisnageuiin1susulimunsiuseaunIuaInsoves

H3UNSNAFRULAREAY
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1 Yaa a a
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NIPHARIUEUNINAR FaTunaunIanszuIUNsluNIINAgey H3un1smadeuaylasudnuiutadaiy
= ! 1Y o & & 5 1 o & = o ¥

Muaniueenlumunudndu lnesliuegiuanuaunsavesusasyana Ay Juiliszesian
Tumnageuduas wazUsendansnensdu o nsuseduniuseaninm danugnaes wiug 1o
lad1e axadn devdwmaseuszdninmlunisiinisguayaaalusu esnilimsuuaszidila

ANENYTYRIUAAATIY o dulzvilianunsaidenldisnislunisgualaegrsmnyay uazanuisaisy
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Growth Mindset Intervention in Teaching and Learning: Meta-Analysis
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Abstract

In this study, meta-analysis was employed as to examine the effect sizes of growth
mindset interventions on students’ learning achievement and outcomes. Based on the
inclusion criteria (Prisma, Moher et al., 2009), master’s theses and doctoral dissertations in
English publication, across the globe, from the years 2010 to 2019 were accumulated to find
the effect sizes of growth mindset interventions on students’ learning achievement and
outcomes. After passing all of the inclusion criteria, ten of the master’s theses and doctoral
dissertations in full-text were obtained with the pretests and posttests scores that appeared
in the quasi-experiments using growth mindset interventions on achievement and outcomes,
in teaching and learning, with the samples of students at pre- to high school levels.
Accordingly, the Comprehensive Meta-Analysis Software (CMA, version 3.0) was applied to
calculate the effect sizes (Hedges, 1985) of the growth mindset interventions on learning
achievement and outcomes, by choosing random-effects model for the mean effect sizes,
with a confidence interval of 95%.

A new finding was found related to the growth mindset interventions in teaching and
learning in that motivation was reported to have the largest effect with ¢ = 1.53 and the
significant level of p = 0.00. According to the result, it appeared that growth mindset
interventions, effectively, helped intrinsically motivate students to challenge themselves in

achieving their ultimate goals for better learning outcomes. Thus, it was recommended that
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growth mindset interventions should be integrated into higher education in order for higher
levels of students to intrinsically challenge themselves to achieve their ultimate goals for

better outcomes in a realm of both living their lives and learning effectively.
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Introduction

In recent years, the concept of growth mindset, has been popularly applied into the
field of educational psychology all over the globe with the belief that growth mindset
interventions, in particular, could help promote positive learning achievement and outcomes

(Boylan et al., 2018; Burgoyne et al., 2018; Castiglione, 2019; Outes-Ledn et al., 2020; Rintaro,



Uil 28 atiufl 1: uns Aw - fquiou 2565
Vol.28 No.1: January - June 2022

15

2019; Rissanen et al., 2019; Zeng et al., 2016). Several studies posited that the more positive
growth mindset interventions were given, in teaching and learning, the more motivation
students would gain (Haimovitz et al., 2011; Ng, 2018; Rhew et al., 2018).

When it comes to mindset, it has been defined under the notion of motivational and
intelligence model involving individual differences in achieving their goals with either fixed or
growth mindset (Dweck, 1986; Dweck & Leggett, 1988). While a fixed mindset reflects a
maladaptive or helplessness pattern with the belief that intelligence was a static trait and
unable to be developed or changed overtime, a growth mindset exhibits adaptive or mastery-
oriented ways of thinking and behaving in that it could help bring about an intelligence of
how to achieve ultimate goals in life (Cook & Artino Jr., 2016; Dweck, 2017). In other words,
the more of the positive growth mindset, the more of the positive self (Dweck, 2017; Cook &
Artino Jr., 2016; Lauria, 2018), a person will hold (Peterman & Ewings, 2019; Samuel & Warner,
2019).

While growth mindset is considered as a psychological intervention that could be
applied into a field of education, especially, in teaching and learning as expected to help
develop students’ ultimate goals in achieving better learning outcomes ( Dweck, 2017,
Haimovitz & Dweck, 2017). It was shown in several research that growth mindset has been
heavily studied in various levels of education, especially, from preschool to high school (Allen,
2018; Boylan et al., 2018; Ronkainen et al., 2019; Schmidt et al., 2015; Snipes & Tran, 2017;
Zeng et al., 2016). Among those dependent variables experimented, academic achievement,
motivation, goal-orientations, learning attitudes, perseverance, psychological well-being, self-
development, and self-efficacy, were mostly popular (Andersen & Neilsen, 2016; Bettinger et
al., 2017; Burnette et al., 2017; DeBacker et al., 2018; Mofield & Peters, 2018; Ng, 2018; O’
Brien & Lomas, 2017). Hypotheses relating to students’ growth mindset and motivation
happened to be mostly correlated with the notion that the more growth mindset
interventions were imposed on motivation, the more students’ positive attitudes (Ng, 2018)
and learning involvement would become (Bedford, 2017).

From those research findings, it was evident that growth mindset interventions have
positive impact on students’ achievement and outcomes. For instance, even for the students
at the levels of preschool, with carefully prepared experiments, enthusiasm and the positive
attitudes towards the engagement catered for effective self-development and self-regulation
were demonstrated (Cancelliere, 2016; O’Brien & Lomas, 2017; Schrodt et al., 2019). For both

of the junior- and senior high school students, growth mindset interventions illustrated
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a positive impact on their academic achievements, learning attitudes, mindset, motivation,
school persistence, and self-efficacy (Brougham & Kashubeck-West, 2018; DeBacker, et al,
2018; Dringenberg, 2020; Yeager et al.,, 2016).

While it has been widely argued, in the last decade, that growth mindset interventions
have been prominence in teaching and learning, however, up to present, very few works have
been done to examine the effect sizes of growth mindset interventions, especially, in the
areas of students’ learning achievement and outcomes. Apparently, only two articles had
shown to explore the effect sizes of neuroplasticity on motivation, achievement, and brain
activity (Sarrasin et al., 2018) and the effect of growth mindset and academic achievement
(Sisk et al., 2018). Not enough work, especially, in meta-analysis had been done to confirm
the effects of growth mindset interventions on students’ achievement and outcomes. Thus,
in order to fill the gap and added up the research in this area, meta-analysis was employed
to examine the effect sizes of the growth mindset interventions, in teaching and learning, on
students’ learning achievement and outcomes to pre- to high school students, in the period
of the last ten years.

Clearly, because of its notable results from the previous research, it appeared to be
worthwhile to explore the effect sizes of growth mindset interventions, on learning
achievement and outcomes. Hence, in this study, a meta-analysis was designed based on the
inclusion criteria of the pretests and posttests scores occurred in the quasi-experiments using
growth mindset interventions on learning achievement and outcomes, with the samples of
pre- to high school students, found from master’ s theses and doctoral dissertations in full-

text English publication, across the globe, from the years 2010 to 2019.

Objective

The objective of this meta-analysis, thus, was to examine the effect sizes of growth
mindset interventions on students’ learning achievement and outcomes with the samples of
pre- to high school students occurred in the master’s theses and doctoral dissertations in

English publication, across the globe, from the years 2010 to 2019.

Method
1. Population and sample
1.1 The population of the study was the master’s theses and doctoral dissertations, in
English publication, across the globe, of which focused on using gsrowth mindset interventions in

teaching and learning, with the samples of pre- to high school students from the years 2010-2019.
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1.2 The sample of this study was ten out of master’s theses and doctoral dissertations,
in English publication, across the globe, of which focused on using growth mindset interventions
in teaching and learning, with the samples of pre- to high school students from the years
2010-2019.

2. Research instrument

The selected master’s theses and doctoral dissertations were coded by using the
Research Characteristics and Effect Size Coding Form which comprised of:

Part 1: Research characteristics: the information of study number, title, author,
publication year, dependent variables, population and sample, and research methodology.

Part 2: Effect size information: the number of samples and statistical information
regarding experimental and control groups.

3. Data collection

Systematic searching for master’s theses and doctoral dissertations focusing on growth
mindset interventions in teaching and learning from the years of 2010 and 2019 were
conducted, using seven of the most relevant databases for theses and dissertations (i.e.,
EBSCO Open Dissertations, Proquest Dissertations and Theses Database (PQDT Open), Open
Access Theses and Dissertations: OATD, Networked Digital Library of Theses and Dissertations
(NDLTD), British Library Ethos, Google Scholar, and CU reference databases). All the keywords
relating to mindset concepts and theories were accumulated -- growth mindset, implicit
theories of intelligence, or growth mindset, implicit theories of intelligence, and growth
mindset intervention, or teaching of growth mindset, and growth mindset intervention.

Inclusion Criteria and the coding process

Along the searching process of inclusion criteria, (i.e., identifying, screening, eligibility,
and included), 910 studies of which titles and abstracts with the results yielded were compiled
in an excel spread sheet in order to be examined to identify whether those master’ s theses
and Doctoral dissertations matched the following criteria:

1. Using growth mindset interventions in teaching and learning from 2010 and 2019;

2. Were written in English and could be accessed via open access databases;

3. Were published in full-text; and

4. Contained with the pretest and posttest scores of means and standard deviations
derived from control and experimental design studies using growth mindset interventions in

teaching and learning with the samples of the students at any levels of pre - to high school
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(i.e., preschool/early years, primary/secondary school, middle school, and high school) so that
the effect sizes of growth mindset interventions could be obtained.

Based on the format of PRISMA 2009 Flow Diagram of the included studies (Moher et
al., 2009), 10 doctoral dissertations and master’s theses were obtained. The search and

exclusion process were illustrated in Figure 1.
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Figure 1. Adapted from PRISMA 2009 flow diagram of the included studies

Next, the coding pilot was performed as to check for its reliability by the researcher
and two co- coders who are the experts in the field of education, using the Research

Characteristics and Effect Size Coding Form.

Publication bias

In order to prevent publication bias and any problems of methodology used, it must
be done by considering the information contained in the distribution of the effect sizes from
the selected theses and dissertations. Funnel plot, then, was suggested as a tool for
investigating publication bias in that no bias would appear in symmetric with respect to the

distribution of effect sizes (Cooper, 2009).
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Figure 2 presented a funnel plot with the approximate expected 95 percent confidence
intervals around the pooled estimate for the expected shape of the funnel under a random
effect assumption plotting standard error on the y-axis. The guidelines were straight lines and
thus the theoretical underlying shape of the funnel was also straight sided. Because the
majority of the points, illustrating seven out of ten studies, lie within the guidelines of being
un-bias according to the propose by Simmonds (2015) in that with ten studies in a meta-
analysis, an imbalance of at least five all together in the same side of funnel is needed to

conclude for the publication bias. If not so, all of the ten studies could be included into the

analysis.
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Figure 2. Funnel plot for the included master’s theses and doctoral dissertations focusing

on growth mindsets interventions in teaching and learning.

4. Data analysis

After the coding was performed, it showed that the majority of the studies
employed in this meta-analysis carried small sample sizes, with the pretests and posttests
scores of the students’ learning achievement and outcomes derived from the variables found
in those studies which were identified and categorized into academic achievement, mindset,
motivation, character strengths, learning attitudes, math anxiety, and self- efficacy. The
Comprehensive Meta-Analysis software (CMA) version 3.0. was used for all the associated

calculations.
With the small sample sizes of the majority of the studies, Hedges’¢ was applied, with
a 95% confidence interval, to calculate the effect sizes of the interventions, in that the
standardized mean difference of the study was computed by subtracting the mean of the

control group from the mean of the experimental group, divided by the pooled standard
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deviation. In so doing, all the effect sizes were adjusted, accordingly, the bias, particularly, in
overestimating the effect sizes in small samples was assured (Borenstein et al, 2009; Hedges
& Olkin, 1985).

Q heterogeneity test was, also, conducted. While Q test confirmed whether the effect
sizes are heterogeneous, the I? index, ranged from 0% to 100%, represented the percentage
of total variation in a set of effect sizes. The I? index of 25% equals low, 50% equals medium,
and 75% equals high heterogeneity (Higgins et al., 2003). While I? index is used to facilitate
the choice of either a fixed- or random effects model, a fixed- effects model is for
homogeneity, and a random-effects model was for the heterogeneity (Borenstein et al, 2009).
Given the nature of heterogeneity of the distribution of the I%, 25 to 75 percent among the

studies indicates the random-effects model rather than fixed-effects model.

Results

1. Descriptive analysis

In table 1. Descriptive statistics of master’s theses and doctoral dissertations of using
growth mindset interventions in teaching and learning with sample of students from pre- to
high school were shown. A total of 10 included studies were displayed with equal numbers
of the master’s theses (50%), and the doctoral dissertations (50%). In terms of the years of
publication, the most frequent years of publication were 2016 (20%), 2017 (20%), and 2018
(20%) with 10 % for the rest of the years 2011, 2013, 2015, and 2019. However, no master’s
theses and doctoral dissertations found in the year of 2010, 2012, and 2014.

Table 1. Years and types of publication

Types of No. Years of publication Total| %
publication of
studies|2010|201112012| 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Master 5 1 2 1 1 5 |50
Doctoral 5 1 1 1 1 1 5 150
Total 10 1 1 1 2 2 2 1 10 100
(Percentage) | (100) (10) (10) (10) | (20) | (20) | (20) | (10)

2. Meta-analysis

In table 2, among 10 studies of the master’s theses and doctoral dissertations, that
were subjected to meta-analysis for the effect of growth mindset interventions on learning
achievement and outcomes, seven outcome variables were found: academic achievement,

mindset, motivation, character strengths, learning attitudes, math anxiety, and self-efficacy.
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However, since the effect size is for reporting and interpreting effectiveness of a
particular intervention (Coe, 2002), when analyzing the mean effect sizes for each dependent
variable, in this study, motivation turned out to have the largest effect size of 1.53 with the
statistically significant at the level of 0.00. In terms of Q value, it was shown to be statistically
significant (Q = 5.80, p = 0.05), with moderate heterogeneity ( I? = 65.54). Accordingly, with
moderate heterogeneity, random- effects model for the meta-analysis was preferably than
the fixed model which yielded similar pooled estimates. Since the random-effects model
incorporated the differences between studies in the calculations to maximize the width of
the confidence interval around the pooled estimate, so lending a more conservative estimate
of effect (Borenstein et al,, 2009). While, the remaining variables, in meta-analysis were
revealed to have small effect sizes, with no significant differences: the academic achievement
(¢=0.34, p=0.12); and mindset (¢ = 0.12, p = 0.48). However, the rest were inconclusive: the

character strengths; math anxiety; reading attitudes; and self-efficacy.

Table 2. Effect sizes related to all dependent variables

Variable k g 95% Cl Z- ol Test of heterogeneity
value  value of effect size
Q- o I-
value  value

Academic 6 0.34 [-0.08, 0.66] 1.52 0.12 11.12 0.04  55.03
achievement
Character 1 0.08 [-0.29, 0.46] 0.43 0.66 0.00 1.00 0.00
strengths
Math 1 0.60  [-0.05, 1.28] 1.80 0.07 0.00 1.00  0.00
anxiety
Mindset 7 012 [-0.21, 0.44] 0.69 0.48 12.31 0.05 51.29
Motivation 3 1.53 [0.77, 2.35] 3.88 0.00%** 5.80 0.05 6554
Reading 1 -0.20 [-0.93, 0.52] -0.55 0.58 0.00 1.00 0.00
attitudes
Self- 1 0.01 [-0.47, 0.49] 0.04 0.96 0.00 1.00 0.00
efficacy

Notes. k= number of studies; ¢= Effect size; Cl = confidence interval; Q = test of heterogeneity;

significant level at p = p<0.05%; 2= 95% uncertainty interval.
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Discussion

In this meta-analysis, the new finding revealed that the effect of growth mindset
interventions had illustrated a significant impact on motivation (g = 1.53, p = 0.00). As growth
mindset interventions worked its way through motivation, students intrinsically or inherently
aroused inside their minds and attitudes of being more capable of effective-self-determination
(Rhew et al., 2018). As such, students became more aware of their ability not only to challenge
themselves, accept mistakes, and/or obstacles but also to seek encouragement in order to
pursue their ultimate goals in achieving better learning outcomes (Dweck, 2017). Hence,
encouraging a growth mindset, particularly, on motivation, students tended to be more
responsible in their learing (Anindito, 2015, Yeager & Dweck, 2012) and be able to develop a
sense of success, as well as, to manage a process of their learning as to attain intrinsic value
of achievement (Jordan, 2010; Ng, 2018).

By so doing, when students were intrinsically motivated with high levels of growth
mindset, the levels of higher effort and persistence in school would directly ¢go up and be
encouraged to achieve their goals in better learning outcomes (Logan et al., 2011). Along with
this finding, in the last decade, apparently, several studies constantly confirmed the
relationships of the positive impact of growth mindset interventions with intrinsic motivation
in association with the better learning outcomes in different educational levels (Albalawi, 2017,
Cook & Artino Jr., 2016; Hodis et al.,, 2011; Park, 2016; Richardson et al., 2020; Verberg et al,,
2018).

Recommendation

1. Implication for practice

Evidently, this study has contributed a new and significant finding to the area of growth
mindset interventions on motivation of pre- to high school students. Since growth mindset
interventions seemed to be effective in motivating students at school levels to be better in
their learning, thus, it should also be integrated into higher education in order for students in
higher levels to intrinsically challenge themselves to achieve their ultimate goals for better
outcomes in a realm of both living their lives and learning effectively.

2. Recommendation for future research

Since the scope of this study was about the effect sizes of growth mindset
interventions, the future research should further more with the moderator analyses on various
types of variables such as students’ educational level, intervention characteristics, and
research design to identify and effectively determine possible variables or characteristics

moderating the effect sizes.
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Abstract

The objectives of this study were 1) to develop and find the quality of a diagnostic test
of Thai language reading and writing abilities for grade 3 students, 2) to find the efficiency of
activity packages in improving Thai language reading and writing abilities of grade 3 students to
meet the 80/80 criterion, and 3) to compare the pre-learning and post-learning achievements of
grade 3 students after learning with the activity packages designed to improve Thai language
reading and writing abilities.

The sample for this study comprised 357 grade 3 students who attended primary schools
in the Nonthaburi Primary Educational Service Area Office 2 in the academic year 2020, chosen
through multistage random sampling; the Krejcie and Morgan method was used to determine the
sample size. The instruments used in this research consisted of 1) a survey on reading and writing
deficiencies of grade 3 students, 2) a diagnostic test of Thai language reading and writing abilities
for grade 3 students, 3) 10 activity packages to enhance Thai language reading and writing abilities
for grade 3 students, and 4) a pre-learning test and a post-learning test of Thai language reading
and writing abilities for grade 3 students.

The results were as follows:

1. The diagnostic test of Thai language reading and writing abilities for grade 3 students
had the content validity from 0.8 to 1.00, the difficulty from 0.20 to 0.80, the discrimination from
0.20 to 0.80 and the reliability from 0.80 to 0.85.
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2. The efficiency of the activity packages in improving Thai language reading and writing
abilities of grade 3 students was 82.50/81.33, which met the criterion.

3. The comparison of the pre-learning and post-learning achievements of grade 3 students
after learning with the activity packages designed to improve Thai language reading and writing
abilities revealed that the post-learning achievements were higher than the pre-learning

achievements, with statistical significance at the .05 level.
Keywords: Thai language reading and writing abilities, diagnostic test, activity packages
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Abstract

The research objectives were 1) to create and develop assessment tools for learning
management in STEM Education, and 2) to find the relationships between each of the
assessment tools for learning management in STEM Education. The research methodology was
divided into two phases. The first phase dealt with creation of the assessment tools for
learning management, using literature review and focus group discussion. The sample
consisted of teachers, educational supervisors, experts in evaluation and educators, totaling
30, obtained through purposive sampling. The second phase dealt with trying out and
implementing the assessment tools. The sample of the tryout stage consisted of 406 science
and mathematics teachers in lower secondary schools and 9,697 students from 215 schools
nationwide. The sample of the implementation stage comprised 272 teachers from the tryout
stage and 6,238 students who were not in the tryout stage, from 144 schools nationwide. Both
of the samples were obtained through cluster sampling. The statistics used to check the
quality of the research tools were discrimination and Cronbach's alpha coefficient, and the
Pearson product-moment correlation coefficient was used to find the relationships between
them. The research results revealed that the assessment tools for learning management in
STEM Education comprised 3 quantitative tools as follows: 1) the self-assessment form for
learning management in STEM Education, 2) the students' perception assessment form for
learning management in STEM Education, 3) UTOP class observation, and 4) 1 qualitative tool,
which was the interview form for the teacher’s process of learning management. Regarding

the quality of the research tools, the discrimination ranged from 0.28 to 0.66, the Cronbach's
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alpha coefficient ranged from 0.58 to 0.94. The relationships of UTOP and the self-assessment
had the Pearson’s correlation coefficient ranging from .08 to .69, a low to moderate level of
correlation. Also, the UTOP and the students' perception assessment had the Pearson’s
correlation coefficient ranging from .11 to .89, a low to high correlation level, with statistical
significance at the .05 level. Therefore, it can be concluded that the assessment tools which
consisted of the self-assessment form, the students' perception assessment form, the
interview form and the classroom observation could reflect authentic learning management

in STEM Education and can be effectively applied to teacher and student development.

Keywords: assessment tool for learning management, classroom observation form,

learning management in STEM Education, teacher development
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Abstract

The objectives of this research were 1) to develop and verify the quality of the moral
test for grade 4-6 students that the researcher had developed, 2) to study grade 4-6 students'
responses to the moral test, as the g¢rade 4-6 students were divided into groups by their
responses to the social desirability test, and 3) to compare the pre-grouping quality and the
post-grouping quality of the moral test that the researcher had developed for grade 4-6
students, based on their responses to the social desirability test. The sample consisted of 848
students who were studying in grade 4-6 in the academic year 2020 in the schools under
Mahasarakham Educational Service Area Offices, obtained through multistage random
sampling. The research tools were: a moral test for grade 4-6 students that the researcher
had developed—a 3-choice situational scale with 32 items, and a student characteristics test
for primary school students: a social desirability responding scale developed by AREA SIG
research group, Faculty of Education, Khon Kaen University—a 5-point rating scale, with 20

items.
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The research results are as follows:

1) The moral test for grade 4-6 students consisted of 32 items and was divided into 5
parts: honesty, responsibility, patience, discipline, and gratitude. The construct validity of the test
showed that the moral test for grade 4-6 students was consistent with the empirical data, having
the Chi-Square = 46.435, df = 44, P-value 0.3723 RMSEA = 0.014, 0.030, CFI = 0.997, TLI = 0.995,
the item-total correlation between 0.183 to 0.423, and Cronbach's alpha coefficient = 0.795.

2) The grade 4-6 students' responses to the moral test were classified into 5 groups
according to the results of social desirability responses, from very low-socially desirable
response to very high-socially desirable responses (SDR1-SDR5). It was found that the SDR5
had the highest mean of 84.22, and the SDR1 had the lowest mean of 75.36. When each
group's moral test results were compared, it was found that the scores were different, with
statistical significance at the .05 level.

3) The comparison of the pre-grouping quality with the post-grouping quality of the
moral test for grade 4-6 students that was developed by the researcher, based on their
responses to the social desirability, revealed that when considering the common item slope
parameter () before grouping the test takers according to their social desirability responding,
it was from -0.65 to 1.39; and after grouping the test takers according to their social desirability
responding, it was from 0.18 to 1.28. When considering the Category threshold, (Bij) of each
item, before grouping Bl was from -15.62 to 0.04, [32 was from -3.91 to 13.52, after grouping
81 was from -5.27 to -0.95, Bz was from -2.16 to 4.02, and it was ordering threshold. The results
of information functions of the moral test for grade 4-6 students showed that the value before

grouping was higher than after grouping within the same estimated test takers' ability.

Keywords: moral test, social desirability responding
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AsuatuunvesuuUin dAnegsening 0.183 f1 0.531 mAnuiies wirdu 0.795
2. wamsoULUUIATEssINvasinGeutuUsandnui 4 - 6 Feuunmunanisia
NEUNITNBUATNAMNYITITAUIVRIHIAN
ns¥anguEaauNN1TREUAINANNUTITaNIvesdiAl {ITelatnzuuuaInnIsnauLuLin
nsraUMLANYIITIUIvRIdIANINTANguLaeulngEaN AT N1TUUINGURDUANAINNUTI TAUIVDY

I Aawv

deauarenisldrinzuuuiulunsdangueeniu 5 nqu 109nq 1398 AREA SIG Aaz@nwiendns
WMINPIFEVBULAN WU NauAIg9eglungul@euin1sneUnINAINUTITaUIYRIdIALTE AU
geu7n (SDR5) fidruauanndian fovas 25.21 (S.D. = 5.43) nguffaeuiiinismeununuysIsau
yosdsenilusediusnun (SDR1) fidwautlesiian fevay 16.47 (SD. = 5.47)
nan1smeuLuUinaiussuvesinifeutulssaufnuli 4 - 6 Feduunmunanisdnnga
MsMBUMAANIUNIIUYRIdIAL WUTNguTiTiAdugefignde ngu SDRS Aade = 84.22 (S.D.=

5.55) uagnguilAadesnfigafondy SDR1 ALade = 7536 (S.D.= 8.34)
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HAN1SNAABUAIINLUTUTIUVDIHANTAOULU LIRS EsTsUd S uinSsuduUssaudnw
UM 4 - 6 WodnwunmunguaeuNiin1snaumuANUTITaUIVRIFIANF1aT NUITANUUANFIIY

'
o w aad

289l AYNINERATITZAU .05 NARINIT 1

A1979 1 NANSNAFBUAIINLUTUTIUIBINITABULUUIADSEFITUAMSUTNLSUTUUTL AN

Al A o v Aa o ] Y]
Unda-6 Lll@‘ﬂ']LL‘UﬂmW@JﬂQﬂJE\JﬁBUWﬂJﬂ'?ﬁ@]@‘UGnllﬂ?qmﬂiqiﬂuqﬂaﬁaﬁﬂmmqﬁﬂu

AU

fauusianen SS df MS F p
wUsusau
NANTAOULUUIARTEITH  F¥NINNGY 5908.13 4 1477.03  20.896 .000
dmsuiiniFoudu nelungy 40855.43 578 70.68
Uszaufinud9 4 - 6 7 46763.56 582

NANNSNAFDUANULUTUTIUYDINITROUBUUINIS BT TUAMSULNS sutuUsEau@nwIUN 4 -
6 WaIUNMUNFULADUNLNITADUANNAINUTITOUIVBIHIAUAAUTIOR WUIMNFUEADUNTNT
ABUAILANNUIITOUNYBIdIAL T ULUUIRAS 5 TUAINST UL NS suTuUsEauAnu U7 4 - 6 dA3Y

wansafuegelidudAgeatianseau .05 91 7 ¢ lauwn SDR1 AU SDRA, SDR1 fiu SDR5, SDR2

AU SDR4, SDR2 AU SDR5, SDR3 AU SDR4, SDR3 AU SDR5 tkay SDR4 AU SDR5 AIANS1Y 2

A1519 2 NANSLUSHUMIBURNANTABULUUIN S8 TIUE IS VNN UTUUSEOUANYTUN 4 - 6

WaduunmunguEas uUNEN1IRaUANAINUTITIU YR AN U A

wuuiaasessaudmiuiinGeuty njuffaauiiinmsneunuauUIsauIYE Ay
Uszaufnundil 4 - 6
SDR1 SDR2 SDR3 SDR4
SDR1 - - - -
SDR2 -951 - - -
SDR3 -904 -048 - -
SDR4 -4.440% -3.492% -3.540* -
SDR5 -8.163% -1.662* -7.710% -4.169%

3 WisuifisuaunwvasuuuinaiessTudmiutinEsudussoudnei 4 - 6 Agade
ﬁ’muﬁuﬁauuamé’qmsﬁﬂna;uQ’aauﬁﬁmmaumumwﬂiﬁmuwmﬁaﬂu

fAfoSeudisuaun sy TaasssavesiinGeudulszoufnudi 4 - 6 deuuasvdy
nsdanguiaeuAfinIsmeumNANLUTITAUIYAIAL (SDR §119U 96 AL LAY SDRS $1ury 147
au) Lesnnifunguiaeuiiinsnoumumnuussauvesdsesilusziuamnnuasgandsiiuali

Aazlmmaun Ut auainanuduasaidudnemuen deanlunausisauinazludnvus i deau
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U5150u1 sudsdntarauidauninliniiunaet 91w 4 7o lawn 1o9 3, 9, 20 uaz 28 Nan1s

ATIvERULALIUS U ANV LU IAUSINgAall

o [J

3.1 #anN13UTEIUAINITITWOIANUTUTINVDITIAIN ((;) WIDAISIUIATIUUNTVDILUY
foavsandmivinGeuiulsoufinui 4 - 6 Wisuifisusswinouwasndsiangudaouiiing
ARUANANUTITOUIEIEIAL Laeld Graded - Response Model (GRM) Tnadiinauginisiansan Ao
<0.65 = ANSIUIITIUUNAT 0.65 - 1.3 = AT MUNUINGTS 1.35 - 1.70 = ANS1UN9TIUUNGS
1.70 5u1ﬂﬁé’mwai’mumqamn (Baker, 1985,2001 as cited in Jantawam, 2013) #u31 NOUAA
SDR1 waz SDR5 fA10g531Ine -0.65 14 1.39 warfivemauiida1e urasuuns $1udu 16 e

1 [ o

ANBIUIATIHUNUIUNANE T1UIY 19 TD WAEAEIUNIATILUNGS T 1 99 Na96n SDR1 kaz SDR5

sformanuniaun wliiunasiAegsening -0.58 §1 1.45 uazlivednuilifg1unadiwun

AN 91UIU 17 989 ANDIUNLUNUIUNANE UL 15 UD AIRNSI9 3

AT 3 LEAIAIAINTUIMVIVRAIAY (C,)

. - o - A1AUTUTINYDITIAINY ()
29AUTZNDUITLSITNVRILNLTEU

1a96n SDR

FuUszouAneUi 4 - 6 floudia SDR .
sfsdoranuisinauninlaiiiunos

1. pudednd 0.55 §l9 1.22 0.44 f¢ 1.14
2. ATNTURATOU -0.65 f14 1.32 0.42 fi1 1.14
3. AUBANU -0.24 83 1.39 0.35 fi9 1.28
4. ANuiale 0.06 f14 0.94 0.45 £1 1.03
5. ANUNFTYEYNALIT 0.17 14 0.94 0.18 14 0.75

-0.65 84 1.39 0.18 14 1.28

3.2 wan15UszanaAIM1sdmes Threshold (By) vasusazsnenisAney laodinmue
nsfiansen Ae By war By iuseduauanansafiuansannlusunsy IRT PRO SAnsening -3.0 fis
3.0 wazmadumiZesddivie By > B, lay winderauleadilen B oglutieniedslimanzaniay
Y wanmsdszanadmnsiines Threshold (By) vosudaysien1smney vesngulaounoudn
SDR1 t@ SDR5 W11 A1 B, dA1981319 -15.62 619 0.04 A1 B, AA15213I19 -3.91 83 13.52 lag
fdedniudiuiu 33 9o fian By waz By 1WurSesarnu Ao By < By DUoM01ms U 3 U0
A By uaz By Lidusesdduddiu fie By > B, nd6ia SDR1 war SDR5 Taudedoranudil
Aan L A1 B, da1sening -5.27 3 -0.95 A1 B, dA153nI19 -2.16 §3 4.02 waziduen
\Fesaau Av B, < B, LLam*jw:aauﬁﬁﬁﬁaﬁiiuluisﬁuﬁﬂ fonafiasidensnemsmnoudidazwuus

wazHaeUasesTTulusTAuge dlon1anazidenson1sAneuiinzkuugs Aem1sne 4
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A1579 4 uanepn Threshold (Bj;) vesusazs1en1sAImOU

71 Threshold (Bi]')

29AUTZNOUITYSITU —
o v w o & , o nadmn SDR
A1UIUUNLIYUTU nauman SDR .y . s | .
o sqmwaﬂnmmwuﬂmmwvl,mmummem
UszaudneUn 4 - 6
Bl BZ B1 BZ
1. Anudednd -2.61 99 -0.07 -2.02 89 0.11 -3.45 99 -1.86 -2.16 99 0.51
2. ANUSURAYEY -2.60 99 0.04 -1.14 94 3.68 -3.37 99 -1.65 -1.27 99 3.33
3. ANUDANU -3.06 94 -0.60 -3.91 94 1.01 -3.40 919 -0.95 -0.46 99 1.24
4. AU -15.62 89 -1.26 -0.24 99 13.52 -2.17 99 -1.09 -0.04 99 1.56
5. ANUARYYNALIT -6.44 £19 -1.40 -0.37 £14 4.08 -5.27 fi4-1.54 -0.42 £4 4.02
571 -15.62 914 0.04 -3.91 99 13.52 -5.27 99 -0.95 -2.16 94 4.02

3.3 N5TATIEUHaATuaITaum AL uUTn (test information function) ¥B4wuUUIA
a o v W o b =2 A i U v v A
PussudmivinGeutulssaufinuin 4 - 6 neuuaznAsindnguaUNINIABUANAINYTITAU
Y9IFIAY LHBIINAIETAUMALAUFNAUSHNNUAUAIUAGINLAT D ULINTFIUYDINITUTEUIUAT
AeumnAtEsaumAveskuuasuiliaglugadla Aszdanugndesuiugigelunisussuinen
AIMUAINTI50VRIH naUTuY Y 9 TagdAUARIALAG DUNIATFIUYBINITUTEUIUAIAT WUT
1 v a1 = o v v Y aa v og ! =
ArasauwmAvaskuuindagalievinsindudneunidseauanuaiuse (6) daus -0.8 fia 1.2 lag
NauAANAY SDR1 wag SDR5 AA1aNTauwmAvUUin agsenIng 2.62 fig 7.31 danuaainiafou
Tun1sineg 0.37 fi1 0.62 Uaznaswinngy SDR1 Uag SDR5 AANENTAUVMAYBILULIN Bgsening 2.59
flv 6.14 danuaainadeulunsinedi 0.40 81 0.62 Tunuigauiwuuin dauuiugrgelunis
UszanuAdnaundaiuaunsalunisneuiuuinasesssudmsvinissutulssaufnu i 4 - 6
lusgAudmanaukasnadianay SDR1 Wayg SDR5 wagnaudnnguLaauiin1snoumuauyussau
YosdspumlanduasaunaAginIvaeiangugasunin1sneumuAUTISaUIvesdeAY Tusedu

NNUTEUUAIANNENINTNVRIADUTEA UL Y

anuTeNa
1. Qzumwé’ﬂummmu%al,ﬁlamuazmmm\aL%\ﬂﬂiaa%’mmLLUU'";’m%ﬂﬁsiuﬁW%'U
UnBeutuuszondnendi 4 - 6
MNHANTIATEDIAUSE NBULALHAT Tvesas usssudmIuTnS outTuUss anfnenT9 4 -
6 9INNITANYIRUATIUITE LazlEnNa5TLA B9 99 nare ldoIrUsENaUISusTTuE MU NS U
Futszoufn U 4 - 6 e 5 psAUsENEU 12 FITTR HaN1SITIIdEUSATEILALAT BT a T

I L4

Tkl dIuIu 5 vy Tdunuddtesdusenaulaviitindanugndeuniigal SaHan1539y

Msngasilonnlunannainnisinseiesdusenouuasiidina3esssuang et mguasinng
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Anvmisemhoruiiisrtowiovmn 11 undsiian (Ananto (Thupjinda), 2017; Bureau of Academic
Affairs and Education Standards, 2017; Bureau of Educational Testing, Office of the Basic
Education Commission. (2018); Klaharn et al., 2015; LILA, 2018; Ministry of Education, 2008;
Moral Promotion Center (Public Organization), 2008; Office of the Basic Education Commission,
2018; Office of the Permanent Secretary, Ministry of Education, 2018; Panyavachiro (Tamnu),

v A

2013; Taksino et al, 2016) nangiuidusiiusidreydnuszn1suilsfo nan13nsI9a0UAIUATAT

o

$% '
[

TAS98519099LULAANNSINAIUFITUAMS ULNLS o uTUUSEaUANWUN 4 - 6 WU YIntneerUsenay

[ A

wmsgrunnddedidynieaiansedu .05 Ineduusndumdnaudidgyasga As HOL = 0.781

o q

1%
o w

wagduUsiiduiminaudidygean GR1 = 0.464 adulumunasianiminosduszney
(Standardized loading) 484 Hair, Black et al. (2010 as cited in Thano 2018) ﬁiéfmuammsﬁms
firsananininesdusznauimsiisdous 0.30 iy

HanIATRAeUANLdanatasatlinansTaass T M UG sutuUsEauAnwn i 4 -
6 WU dAnuaennnesiutayaideUsydng WasanNA1 Chi-Square WAy 46.435, df Wiy 44,
P-value 117 0.3723, RMSEA 111U 0.014, SRMR 11111 0.030, CFI iy 0.997 uaz TLI Ay
0.995 anudnguuazdedunuiingrumhlvaguliinnsduaseimadenifodesdndunson
otaddesnaihliosdusenouuay it inasossaudmiuindoutulssonfnedil 4 - 6 finnugndes
wingavaun s luiauuwuuiedteuesuezdeiluldfegldnanisiaidanunsadui
d@anAaRINU Hox (2010); Kanjanawasee (2013); wag Steiger (2007) as cited in Thano (2018) e
AUNUABRAdaI 1IN N15AsIetesAUszneuldaBudulunisuanmdngiuanuasaudlasaadng
Tnevdnguiuansiudunsnsaaouauaenadesadunatiutoya mnluaadarmaenndeafiy
foyaaztstslunaesdusznouiiinuidundngudmiviuduosduszneunndnuaeiin venand
NaN153duves Taksino (2016) dnwnazimuluinansianasUsziiunudnvarsufiilszasdsey
AUAUNINTTIUNMTANUNIYA WUdlaaani1sinlaseas i uInARfuAMETTHATEsTIY (Virtue
Ethics) Usenausig 5 asausenau lakn anundiyyunani anteany nsiidndiinasisae n1sil
Pussaulunmmiha uazanudednd wissdlafuuuuimnamuszinua wazuuuin@saniunisal
NaNTAATIZsieAUsENBUIBsBuduSufuans wui inTeatlediaumsaudslassaing Tnodlefiansan
FtviinesdUsznauIAsgIy WU SA1searing 0.693 fe 0.938 uanilefnrsanduimuasaades
Yo3lataanyuln Chi-Square WinAy 115.206, df M1AU 92, P-value 1M1AU 0.0512, RMSEA t1nfu
0.019, SRMR i 0.022, CFI iy 0.996 way TLI Wity 0.993

2 AuaNE IS NS IuUNveuUUInTessud MU nSsutulsaudnu ¥ 4 - 6
fifAdunumguinmageunuuAuAy (Classical Test Theory: CTT)

mﬂmiﬁmsﬁmma@mmwéfmémwaﬁ’wLLuﬂIu%umia%aaua%awudﬂ wuuiafidedanuiiien

P1UIITIMUNAILINALA T N5 UAAINMNY Dennis E. Hinkle, William Wiersma, Stephen G
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Jurs (1998 as cited in Kongkaphan (2016) §1uau 4 98 dun 4o 3, 9, 20 uaw 28 fifduraduun
WU -0.120, -0.077, 0.063 waz 0.040 AUARU ienaieunndesaunaysdeniiaiuen
srnAuly %aﬁwiﬁ@a'wuLﬁmmmmﬁ'aaé’%mzL{fauﬂwiumimau A0AARDIAUNANITIVY VD
Seetamat (2020) fiftwuInazasIdeUANNNTBIMULTATS BsTsun s IR umefidavesiniFoudy
freudnuneulagldmudedunaindemauiidnswiasuunegluinasinli Wesnnuuuiniide
AModaduanunsaiideutrsemesssiinglasseseteaauls

3. nan15AaURUUS RS asssudniutnifeud uuszandnerdi 4 - 6 Suunauna
N13ABUANAMNUITITAUIVDIAIAL

HANTNOULUUINATESTTUAMTUTNS sutuUsTauAnunUN 4 - 6 TIWUNAUNENITIANGY

o
1Y

N13ABUANNAIUUIITAUIVRIFIAY 5 NFY WUIMNGUNTNITRRULULTRSTESTIUAmMT U8 Ud

UszaufnwUi 4 - 6 NilAnadevetoyaanigane ngu SDRS dlAnade Wity 84.87 wagnguiil

n1sneukuUInsusTTUAmS U suduUTEauAN WU 4 - 6 NilANRfvesloyarINanfengy

<

SDR1 umingAnuInguiaauiiiinisneumunnuussauIvesdnumnaziinziuuiuuinases sy

|y =

dusuinBoutulssoninudi 4 - 6 o lusasiRerfundudaoufiinimeumunnulssauives
HrugefagfinzuuuuuuinsiesssudmiuiinGeudulssondnu i 4 - 6 gunntude ey
wawaInngy SDR1 iunguimeuiifimaniuanuunsnuivesdsaslussdusunndsgaoulunduiioy
finstadoudneulidululudnunsiidsnulivssau Tuvasdigaoungu SDRS Wunguineudil
nsauAnUssnuvesdsanlussdugaunndwfasulunguiasinisdadeudmeuliidululy
Snwariidsanusnsaun aenndesiunanisidoves Arunmala (2019) idnwiranisaauLUUIn
ANsITNATHSTIUMBNULTAINATUsTINMALAzLUUTAEsan1unsalve sndugaeufiinnsae uny
ANuUTITaUYesdanusnsiy wuin ngu SDR1 JATindsvesnsuuuLuuinansITiaiessmiign
wazngy SDR5 ﬂ"]La?isﬁuamzLLuuLLUU’J’mmaiiua’%aﬁsiuqﬁiqﬂﬁy’qLLUUi’mmmﬂﬁzmwﬁLLazLLUU"’;’@
Weanun1gel
4. sAusef satunanIsUIsulisuamaTwYsMUUT Rt BssTud MUt sudy
UszauAnwiUi 4 - 6 fleu uazndsianguiaauiiiinsneumuauUsIsauIvedeny
IINWANITUTEUIUAMITIEDS Threshold (Bij) YDILAALIIYNIANBUVBINGULAUN DY
fin SDR1 uaw SDRS WU 1 Threshold (Byj) ifeapusau 3 de filer By uay By laiifue
Foaddu Ao B > Bz Iunded 3, 9 uay 20 uazainmsdannvead Isenunisnseaneves
/1 Threshold (Bj;) fenAindnfeinisnszanelinseungquvideusninilessiuudnuvazvosney
1¥un doil 28 Gadlen By = -15.62 waz flen B, = 13.52 ilesvinArarudusauvesdanm (@)
fiAet saferonAdoafUNaNIIATINABUAMAIME TUIIT UUNANLN N1 TINFBULUA LAY Tana

U593 Tedeuns 4 Tolldnunadiwundun gIdedslanansandatomaiuns 4 teean lnenadn
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naudaeuiiimsneumummUTsawIvesdausniindeasuiifinaunmliiiunast wuin f B

flFegsening - 5.27 i -1.09 uaz By fiegsening -2.16 s 4.02 Wnefidedeuiiviediuiu 32 do

Y

a I A o v oA < Y v o a
fid1Bq waz By luAnseaddu Ao By < By viavun Wunuiemuigneuiidasiuuaiusssy
dmsudniFoutulszandnwi09 4 - 6 a1dlan1an92189n318N1AINDUN T ATLUUAT kLAY
luvauzineifulneunilinziuuasesssudmivinisoutulssaudnwdn 4 - 6 g dlananaziden

o d’d dy a v d'd v v a
F1ENSANBUNTATILLEY HaNINTHANITITBVDY Thano (2018) NAnwINsHauIwuuTne Al
IngldmauiimesiafinedmsutinAnyIng1u1auasATIE UANA MLUU TN NN YN 1IN UALDS
U9aau (IRT) lngdiAs1esiA1mnsdmesvestadeununguin1snevaussteaauiinisiiagiuy

& ¥

11AAT1 2 A1 (Polytomous Item Response Theory) Wu31Han133as1zvivayalunisnaasly
\wSosilenssil 2 fdeaeusiuau 3 deiiden By uay By liiluaisesdwiu de By > By e
Amnudusamastero (@) fefnau §3de3aldfinnsandadeanuits 3 fasen dwhlideaey
fwmdedian By way By Wurrdssdduynde uazldnands Amwisifiwes Threshold 21 A Bj
farunneadiaduseduan O Asnduazdesdiieliilontaneumie vos Threshold (Bsj)

semuunazilu 0.50 vse Sasaz 50

YoLAUDLUL
1. Yarauanuzlunsuiinalivgldly
1. 21NHANITIANFUFADUAILNANITNBUAINAINUTITOWITRIF AN nuddnieudnegly

nguififinsneunuAIUsauIvesdsnugannidudiunndign misanuiliietesaunsath
asauwaiTld il Vinmgimammuasiumsn st suliegluussingufigniesve sdn

2. wuuinsSesssudmivindouiussaufinu®i 4 - 6 msldmugiuuuuingudnunsues
dniFeutulszaufinu: nsreumuauTauvesdsay Weldlunisdnguuasdansosnduiaon
fifimsmeunuanuUsIuesdiny Helilddeyafideldinarlifinuamandeuansnouniy
AuUTIuTesiinuioUueguardmalinanislianesiiildnnnis e aiuianunseaniy

2. Harauauurlumsideatedoly

1. msAnsmshmidissiuvesdeasy (DIF) ilensivaeudnvaznisnousaslfasens
AMreuvpIlfazNguTTinTnUAMANUT TaUR SN e

2. msfnviUIsufisugauamveauuinasesssusruindemauiiiduaniunisalniaay

wazan1un1sain1euIn ieliinesdauslvailunisiauiwuuianiedsladaaninaniu
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Abstract

This research aimed to (1) develop a local education provision model and
educational quality indicators of excellence, and (2) examine the consistency of the local
education provision model and the educational quality indicators of excellence with empirical
data. The model and the indicators were developed by interviewing 15 experts and reviewed
by a focus group discussion of 8 professionals. Then the model conformance with the
indicators of excellence was verified, based on the empirical data collected from a sample of
640 administrators of child development centers under the Department of Local
Administration nationwide, obtained through multistage random sampling. The consistency of
the educational quality indicators of excellence with the empirical data was verified, using the
data collected from 780 persons. The data were analyzed by using confirmatory factor analysis
of AMOS program. The results were as follows:

1. The local education provision model of excellence consisted of 7 elements and
39 indicators as follows: 1) leading the organization, consisting of 7 indicators; 2) strategic
planning, consisting of 5 indicators; 3) focusing on learners and stakeholders, consisting of 5
indicators; 4) measurement, analysis and knowledge management, consisting of 7 indicators;
5) focusing on teachers and personnel, consisting of 4 indicators. 6) process management,
consisting of 4 indicators; and 7) outcomes, consisting of 7 indicators.

2. The results of the second order confirmatory factor analysis of local education

provision indicators of excellence (EDPEX) showed that the model was well consistent with

the empirical data. The chi-squared ()(?) value was 881.99 at 519 degrees of freedom (df). The
probability (p) was 0.00. The GFl was .95. The CFl was .99 and the RMSEA was 0.03. According
to these results, all 39 indicators proved to be valid quality indicators of excellence for the
Local Education Provision Model and can therefore be used as quality indicators for further

local education provision for excellence.

Keywords: local education provision model, educational quality indicator, educational

excellence
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Abstract
This research aimed 1) to develop a learning management model basing on
Contemplative Education and Coaching Approaches to promote classroom research
ability of pre-service teachers and 2) to try out and evaluate the learning management
model. There were 4 phases of the study. Phase 1 dealt with the study of the baseline
data of learning management in classroom research ability for pre-service teachers. The
sample consisted of 192 pre-service teachers from 7 programs of Suratthani Rajabhat
University, who had previously passed a research course, obtained through simple random
sampling. Phase 2 dealt with development of a learning management model basing on the
results from Phase 1. Phase 3 dealt with trying out and evaluation of the model with a
sample of 62 early childhood education program students who enrolled in a classroom
research course in the second semester of the academic year 2020, obtained through two-
stage cluster sampling. In the first stage the early childhood education program students were
purposively chosen. Then these students were divided into two groups—experimental group
and control group—using classroom as the sampling unit. And Phase 4 dealt with improvement
and development of the model. The research instruments were a questionnaire inquiring
problems and needs, a questionnaire to measure research ability, a satisfaction questionnaire,
and a suitability assessment form. The statistics used were the mean, standard deviation,
t-test (dependent samples) and t-test (independent samples).
The research indicated that: 1) The model that was developed had 3 main parts.
Part 1: general information of the model, comprising rationale, objectives, basic concepts and

theories, target groups, learning substances, steps of organizing learning activities, length of
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time; Part 2: 6 plans of learning management, including formulating research problems,
creating innovation, research instrument development, using innovation, analyzing research result
and writing up a report. Each unit included 5 steps of organizing learning activities as follows:
learing awareness (L), inquiry (1), engagement (E), sharing (S) and modification (M); and Part 3:
implementation of the developed model. On the whole, the model was evaluated as having
the suitability at the highest level, and it was called LIESM MODEL. 2) The classroom research
ability of pre-service teachers after the experiment was higher than before the experiment,
with statistical significance at the 0.05 level. 3) The pre-service teachers who studied with the
model had higher classroom research ability than those who studied with the normal learning
management model, with statistical significance at the 0.05 level, and 4) The pre-service teachers’

satisfaction with the model was at the high level.

Keywords: Learning management model, Contemplative Education and Coaching, ability in

classroom research, pre-service teachers

UNi

medennlaningnisdudinulanAtaunfiaududeuniniu wWinuneniswaudsena

= a ::4' o 1 a o | Ao v My A A & P
Jaddeuluiinisvmueuliaunsodundneguulaniidudeutilaegreiiniuay agteiduiluiles

ddnydsluneimuneau fasuaniunimanagisfesnssmindsnuniwveanunuaianiag G
wszsminelAnsAnuuviand we2542 uasfiudlufiudy @UIUR 2) we. 2545 1msn 52 mualidn
linsensrduasulvidszuu nsgviun1sudn nINaLIATANIAITELaEYAAINTNIINTTAN YT
AunLazInAs LT asfunnduirdndugs TnenisiiuesUssandfaontuiivhngi
Tidanumfouuazdanuduuddunsiwiouynainslviuaziamyaainsuszdinisetiseiilos

(Office of the National Education Commission, 2002) 4N13NAAKAENAIUIATINEIN1TOENTEAY

'
a

Seuiefundaegludiausinanilevu nsivelutusswdunad

Y

@32

AINS Tinwe uaslanAfvAnenisisous wazsiluiai osdlenmuiagfiafian (Phanich, 2019) 8nvia

Y

Snilanasiauasvfiaseudy
Gl

& o w o g v N v | a a & v = v
WunauadAglunisvilvingivdsuudasdiesdnisivdsundasdvdegradnla insiznsiseus

MensyuIunITetuseuldnunues Ui uaziinnuduniusies daauavih aduiui
waafn LaRnAAWIATIEY dunsiedt AaUsedy wasAnlddniny neliiAnesdnuiuas

(Prasertsan, 2012) aaginn i sdndudevinuiagiidudnide lnslaniznguagnoudseding
HEemdednwlundngaiaiaians/Anwimansnaslasun1snauIALs kasinyere 9 il
aunsaufiagesnluufufiaiuag (Chinprahut, 2010) waziduunuimvesantundnasifesinuiag

Aeudsgdnsnguillianansaiauinuesgnisiaundudlaogagnituargnissunmsidelutuiteu

Y



Uit 28 atfuil 1: unsem - fquieu 2565

95
Vol.28 No.1: January - June 2022

1%
(3 a

UagdundngnsasemansdadinivualidnAnvinanagSewividulututou tngyeluld

(% '
v 1% Va v Ay

elutuSsunndymuagiaungiseu wiluanimatainuszaunisalvesnuyIiensuinveuaeu

seAIdelutuiFou nuatdndnwmdulngluaansainidelutuSoulameaues mevindgluduseu

aada i

fududnuazasnifeunuunuldereddunnniinshnleinies vevinyswasianaf NAdensiide
SAnaseruniunsBeus 813ty Jeliussginguszasdavessgivn dwalidndnwIvdnavin
nwrlunisadisesdnnuinieauies wazevdwmaliifindgyvisserenindediianisfnwinie

Usgnaua1inaslusuianld @il Chawianghong et al. (2015) wuindnAnwidnUssaun1salivndnag

Y

TuAngUsesaz7s dUgnilunnduneuvesnisynide lnedssmuiddgnininiiaa lawn
1) Mmsdenidaiiflunislinsizideya 2) nsadasesdiouaznismanninesessdenldiivsivs

Toya way 3) N1THUTIBIUNITIVY AUAIAU 1WWREITUN Sitthiamomn (2016) FAuiudnann

=

AMTITkasNmuUIN1sAnEIveslsEwalne e ldiduiunsvarawinnals ldaiuisadinanisidense

winnssuuiauinuamnsfneilaegredivsz@nsaim Mnanuiiuiazvieuwitaussauzn1side

v Y

voandaradlaiunisiausiely astumninAnwivndnaslasunisiaunlvlaussousn1side

Y

(%
(%

Tutwdsudsusdundrfnaziiunisaselygrliarunsauddgniegraduszuu divguazua
Tunnidunievedndn WisunsonsindilunaaninsosmunidnTnaIuasasaIunTenseau
AN mveiseulel

n1svadnAnyivdnaiilaussaugaiun1sidelutuissuiu nisdwuifanglfu

o A

nstdvwazInadygdnwunldiduiSnismis sl Intun (2018) le@Anwnavesnisidunidseninug
wazAUasalumIvinTelutuissuvesin@nwilnuszaunisalivdinag wudn dnAnwdanug

AnuasalunITelutussundinimeassgeaniineuniimaaes lnenmsiueglusedugs uaz

1 o 1

Roning (2017) Anwinavesn1siansiseusdawuiandnndaynlsenadugnsninissey wuid

MRINIINAaRlNIT BN LATUNTIANITISBusAend ndnadugninnsissugandiniseunlasy

N139ANITS8UWUUUNG AsdunsiasuaseaussaugaumMTIsslutusouliinfnuivdnag

Ya v =€ [

ﬁmz@jwammLLuaﬁmﬁmmﬁm@wﬁﬂwﬂﬁﬂﬁ’uaﬂﬂ Nilchaikowit (2008) mgimmﬂwﬁ’umiaau

Y Y a \/Lyc:i o

Tae 1) dmdnmisfiarsanegdles anglidiSouldiuawdidy amnunsgning wolwidn
anuwdoumely 2) dmdnmsdenlssauduiusvestoyanduduvionsdifetnaiioysannisaug
Tuwdaueing 4 lumsasstunuide 3) twdnyusuusinsdousiifenyuihunssuiunsiuia s
SmaassdtunuitoiieAsunasaussouy uag 4) dndnanuinauunm nsseudy el
Anrilindlauasiindamadous SndaiuudaieatunsTéuiiusuain Toonthong et al. (2015)
sysannssalen 1) dmdnnstuuranididuanuddnuemsife 2) dmsnnslisnunssdu

AsdnanmdieuliiAnauyimelunsasiassandde 3) dimdnnisaseussenieuianissisie

P a wa ] ° o Y o = = Y o ada a{' aa
LW@QWQLLNUU{]U@ﬂWi?QN ay 4) u’TViaﬂﬂ'ﬁiﬂ%m'ﬁﬂiy@ﬂ@'ﬁﬁﬂ’ﬁﬁﬁ 0 YUY LW@I‘VTUiU'ﬂﬁﬂ@IL‘UaEJU'Jﬁ



96 NTANTNTIANANITANYT UNTINYIRBUMIEITAM

Journal of Educational Measurement, Mahasarakham University

Vinmhdaussaugn1side Wnededuimmannsteeiifiseuldsiuansini wunue1veinueuay

[y Y [y

HOUMeANINANENTY danaliiinaussaugaumsIdglutuiseuneuau; 3939y uasyinweidy
AL MUY VBINTTIAY

1. wWeiaunguiuunsdanisseusndunstavauinandaalyg el uaieaussaug
aunsIdelutuiieuveinfnwivanag

2. (iienaaeikazUseiliunani sy suluumIdanisitguinitunisiavmunuiAndna e

WalaTuadaussaura1un I lutusouvealinAinyIvanes

WaAdunside
1. tunaumssnfiunside duduns 4 szey il
sedl 1 AnwdayafiugtuAsatunisdanisdouddiunisidelududou Tas 1) Anw
amwﬁzgmLLazmmG’faqmii’fmmiﬁUuiLﬂ'aLa‘%m%’wamiauz@’ﬁumﬁ%’Uiusi'i’yuﬁaummﬁﬂﬁﬂm
Jrineg 2) AnwuumminmsdansteuiiftewduadsanssougdunsidoluduSou 3) Anvmdnms
wnAnfefuisaadyaAnewaynside Lﬁai%'ﬁ‘]ugmﬁm%’uﬁwmgﬂLLUUiuszazﬁ 2
spezil 2 MaiaULUY silunsnatusou il
Tl 1 ganuuUwardnvihgukuvatus Tng 1) dwansdnwanmiywuazauaeanis
Tuszoed 1 Anvindn@nuiindnagddymlunsdansisouslussdvann 5 dreuusn Tdud daou
afrausegslalunisiSeusedsainaue faouinnmaudldSuneumnestsalianouazsalios
Haoudaeunssnauas dalrlinalimuinwuentueou daeudamuimumdlafeddelutubon
waznTinnazUsriliunaaennnenuanlsrasAnisiteus waziinnudein1siidanisiseusluseeiu
1 5 ddiuusn Tiun msafreussgslalunmsifeusoduainaue msilalonalifiFoudnauuas
uansauAniiy nsudamanisTauasUssduligiFounmunnads msuusiiedetsnoufiimnes
Tumsiududeya warnadhaoussanauas dalvdnarlimusnsuendubou sunumesatiaou
Tunsdanisdeuiudazdunou 2) twanisfnwinumenisdanisfeudifieasuananssous
FrunsitelusuFouiiieatuassniadoudindmuamieniadous 6 wise Tiun matmuatgm
39y msaauianssy msauieiesdeids mslduinnssy mslieginanside waznsideu
SBNUNANTITY WazivuaesAUsENeUvRsULLY 3) tinan1sAnu At unannTuAzILLIAR
vos3nndy@nwuaznisldvaneenuuutunaunisianisFeus 5 4uldun Sunseming Hudy

v

aeulvigSeulasunanssuaiiussdumalalvnsymindsanudAgresnsidelutuieunienis
fisanelasgtlasasigy Bududu WuduniSeusiununusazyjuinisaumdeyaluiade

n3ndusenisufuAnmsideneldrmuinuuastuugveafaouiieiaeuing YuriuRngmsujun

a a =~

2 & aAw Yo Y vy v S oA v N o ' D] ava Y )
LUUSUUVIQ?{@UI‘UF’WQT&Iﬂi%@!u‘lﬁ[ﬂLiEJ‘Nﬂ@LSU@NIEJQSUE)Ha&LUGUuﬁUﬂu NIUNTIDYN IMaQNBUgUWW3@N5U



Uit 28 atfuil 1: unsem - fquieu 2565

97
Vol.28 No.1: January - June 2022

lauaztury FusanUdsusews WutundalemdlidEeuldddeyannduriudngnisujifiaue
aelunguuazsimedunednaiuedeasassanglanisiiauine Yuue wazeousuvesasu

a 1 & 1 < & A v a o a wva a v & ! [y 14 L4
warau¥nngy uastuuseuds [utungiSeuinaljUianisideludusing q wsuusdauysal
InglasumaslannyaounaraunTnngy JaaninuaenAfedninige 1 4) dnan1sfinw ey

(3 v o v ! 14 U a V‘ﬂy v

29AUTENBUVBIF YRV URUURTUT1 3 mau tawn nouil 1 AusiugIu Usenauniy
VANNITHALIIANGD IAUTEEIA NaNNITUUIRARAzNuNugY naudming ansemsBeu; Tunaunis
IANINTTU UALITELLIAT HBUN 2 WNUNMITANINTTU 6 YUY WsasnulsUsenoualIeiItoduan
UTTAIALTANTIONY HANTTUNITITEUS Houazunaaious wavn15Uselliunadnsn1sseus neud 3
nst13UsuulUle Useneume wuimanistzuuuululs unumvesdiineddes warnsuseung

o & v
dusaveenslizuwuu

M99 1 AMNARAATRIYRIMENNTHAZIIARTITERNLULTUABUNNTIANTTIT LS URIFURUY

s = 4
FULUUNITAINNTTBLS
Ay G? =
o a < (& | 2 -Z
NANNITHAZLUIAN F g |2 S| S
s = (&G 22|
kL) -
we 1% [ S~ < @ Ung
& = (g adl I Lo B
2 | P S | = »3
NH NP aBg &
1. Inadaysyrfinen
1.1 msiarsandglasgilasangliianisasentdnwazday v
niauannnely
1.2 MsRguiTiumeanusnaumen n1sgausu nstingda vV v |V
1.3 msdeulesduniusvesdoyaiduiunaznsdiiieguiietilug
N3UHUR
1.4 naiFeudiuguuuuresgusuuiinisseuiniduiaadns vV
2. mslAy
2.1 nsfuuglaesiieliiuanudidyrendmunefifvuauas v
m3afanulingdasgsiaiies
22 msldmnunsziuliiinanuvimeiisfsdnenmuesiseu
waragviouienununsyhaullgnisusulsauasiam
23 M3afUTTIINALKIANTINATBINEIUNY WaainIaiden v v
gnisufURaumdeyauazasneliuauusias e
2.4 mslasnelggmenisiliegaands 0y LagasanasuIntie v v
Tgdmaney




98 NTANTNTIANANITANYT UNTINYIRBUMIEITAM

Journal of Educational Measurement, Mahasarakham University

$udl 2 vhsuuuulinssgandfinsuiemiamungay femstanidisudioy
fulnausiinsUssdiu 5 sedu nioufuuiuusudlunudetausuus 1iuA dseifunsidoulosuufa
nquifuiuneunisaeu FoUsznounisaou nUszasdusarmite warsvesiaTlumeNIEouS

Tudl 3 hgtuvuluAnuiihsestutin@nuindnasifdnwurlndifeengudieeis
$1u7u 30 AU wasnUuUsaRtusEsgalutusseiing unumdaelunsnasduliiie

szeedl 3 nsveaesliuazUsziliunaguuuu Iagtsuuuun1sdanisiseus 5 Juiiaundull

€

snanuwddtuldiungunaaes waziigusuunsianisiseusiuuuni 3 Ju laun uin dJdutui

gulASUNISUNING UNS B UR 8T URUUAN 9 WY NM5RUAIAIN N1saunuitl NSENT 09 Yuasu

N

=
2

Aya v a Y a v o = a wa a
‘UV]E\JLiEJUIWLiﬁugGﬂllizﬁigﬂ'ﬁLiﬁ]ugwﬂqﬁu@lﬂuzﬂLL‘U‘U‘SUENﬂ'ﬁ‘UﬁTEﬂEJ ﬂ']iNﬂﬂaUm@]']@JUVlLiEJu LA

I
Qe

wasU Wt uiFeuldsunsasvunisuluudazas sandaeununindenaou lUldiunquaiuay

Y

2e

NNar16 dUAY AULUUWNUNITITELTINAaBY 2 wuu Lalka 1) wuu One - Group Pretest - Posttest
Design 18 2) WU Static - Group Comparison Design V'igmjyﬁmimuqmﬁaLLUsLLmﬂsﬁau@’f’wmi
1) gaeuduauifeaiu 2) Yrsavesnisaeuiutiwianderiulavaduiuluusasdunv 3) ngu
meg1s lunsudeyaindunguneasswienguaiuau 4) dnsidenmbefegndinguvnaotuas
naNAIUANLULEN 5) Insiiuniuniudeyameisnisieniu uway 6) nquiegniyainglndifesiu
szeeil 4 msuulguardmhguiuvatiuauysal Tasthdeyaanmstuiinuanisdnfianssy
Tutunaans wansussguinAnwiitlézuuuuanfiansanudldunnieafsitussosnausag e
Fnsdntanssudunseviing nisléfouszney unumiaou wesdnviniduatuauysal
2. Uszrnsuazngudaagneiildlunmside
2.1 Uszwnsiildlunisdnwianimigninazmiudesnisdnninsousdunsive
TuduiFeuvesindnwviindnay uinnwindneg sninerdoredgasugisd dineiou
FEIYTIVENMET 370 AU 1N 7 @ wazduegsiendunguiiedne 192 Au AiaiigEnse
2.2 Uszrnsiiltlunisuszifiuauminzanueaguiuy fe gvssannd 5 au lduady
nsfnwgude 2 Au AnFeniven aumwlvg suvanasswarnIsaeu Auee 1 Ay
23 UszrnsildlumsvesesuarUszidunanslizuiuy fe thanwindnag samivende
wAEITY31Tl 430 AU 91 7 amn nguiegs Ae HnAnwanvinsAnugde 62 Au famedou
edrmsdelutudou madeud 2 Inmsfnw 2563 ldndensduanstunou Tnsdunaunsn
donuvuiagasindnuidviennisinuugute ndsnndududegiaf e ndunnaoiuas

[ 1 '

nauAILAL (random assignment) feg3Sduegrsirelagldveasoudumielunisgy

q

3. AspNiaNldlun1sive

3.1 wuvaeunuan iy muazaudansdanmsiseusiiiaasuassaussausaunig

av aa

Welutuseu adalay 1) AnviAuaiienals UIdefneIiuLwlIfn ngen1sInnsseus 2) 3

snuvgeuauigatvanmtgmuaraudesnis Wuluuuinsiuszunman 5 seeu 10w



Uit 28 atfuil 1: unsem - fquieu 2565

99
Vol.28 No.1: January - June 2022

ATOUAGUATTEATUAINIANINAINNT AUNTTIdFRLATLMAINITITENS karruN1TInLAzUsEIiuNA
3) WUUaeUn11atus N IENTIRMNAINANTUIANNABAARDY 5 AU KA IHMIAIINEBAARBILUY

I0C 1aFin5e1319 0.80-1.00 Aowinanysulsannlumudeaiauaiuy 4) dwvvasuaulunaaesleiv

'
v = aa v

UnAnwindldnwaeAdenquiiegne 91U 30 AN LAIUININTIAEBUANNINNRTUAITTNITIA

a

Hszaviuoarwesaseudh deldiniu 0.95 uasdainidunuuaeuauativauysel

3.2 WUUUsgliuaumagauYeIsUL U a3elag 1) MvunUsgiiuaumeIauees
JULUU UsEnaumy ANUYTARUYDImANNITHALIMANG IAUTEaIA ANUAIRUSIENINaaNNTS Lufe
wagul] asrnsFouiuartunountsdianssy amrmnasvesasznIsiFous srevnauasie
gUnsal AnudaauuaraudenadeuasgaUTrasd dunaunisdafanssy Fouszunauioud
n15UsEliuNg waznstuiinue anudanueawuIninsirsuwuululy 2) daviuuudssidiuaiiy
witnganraesUkuuluuuunnsdinyssanaa 5 s2au ua 3) diwuuussdivaumngaatus e

TS IANANITUIANUADAARDY 5 AU LAIUIUIMIAIANNADAARBILUY IOC t9A15E1INg 0.60-

U 9 9

1.00 waz 4) Usuusaudlaguuuunudedunavesinsnandiuazdavinduatuauysel

2 %

3.3 wuugeunuinaussaursuTIdelutussuvenin@nyividnag aslag 1) Anw

LY [y 1

AUAIILDNET AN ILALIILITETLNYINUNANTASIAATBINDIAANTTOULANUNITING 2) S 1LUUFBUAY

Toaussouzsunisideludusouatusaduwvuninsusziliu 6 seau anuwuInIsasisuuuin
Y84 Stryker and Serpe (1994) §99aA10MATBUARNAIUAIINIAUTILD T0TTE uazsinweddy
4) dwvuaesunuignsnandingivaeunumingausean1sidn1wikagaLaenndesuailan

5 AU LatuImARslanuaanadawu 10C Lar15EnIng 0.80 -1.00 wazuuusulgeuiluniy

Aa o

Talauauuy 5) naasdlduuugeuauiuinAnyivdnasnidnvaglnaidesiungudiegis uay

Y

v o

thumadudseansuearinvesnseuda Iéewiniu 0.88 uasdavinduativauysal

3.4 wuudsunuANLRmelavesindnwinInasiddensldguu a¥wlag 1) fnw
Aupitenans nuideiiAvadumsaiauuvasuauaufianela 2) davilasesrsuvuasuanmndy
1npsUszanman 5 suiu lnelidemamnseunquansznisiioud nszuiumsinnisfeus Fouazunas
Bous warUssloniildsu 3) thlassauuvasunalimssgandfiansan 5 au Wensiaaeuniny
gndesiarATdenAdowendiom uihuAdiaTudenadoauy 10C TdAT5EWINg 0.60 -1.00
uazthanU3uuss wae 4) duuuasuanslunmaeddiuindnuindnasiddnvazlndidsetungy
#19619 wazmArduUszavduoarinuesnseuta Idrwintu 0.87 uazdminduatiuauysal
4. mafususwdoys

=3

4.1 anndgymuaranufean1sinn1sis s AugdITowunihtndnulunisussauiu

LY Y 1

Usgaundngnsilunquiiese ierennueunsiziiunisiiusiusindeyaiduiunguiietng

q

4.2 AN ULUY ANTUNITIAEAARBYBAIIUBULATIBVE NTIA QA

Y 9

\JusaympaiioUsziliunnumiiny auuesgusuy



100 NTANTNTIANANITANYT UNTINYIRBUMIEITAM

Journal of Educational Measurement, Mahasarakham University

a v o a < v '
4.3 nansneassiazyszidunanisldgiuuy andunistag 1) iusiunudeyanau
NMINARDIAIBRUUADUNLTAANTIAULA TN TITETUT WS BuVDING UVAGRA 2) LAUTIUTINTBYANET
N15NARBIAIUNITINANITTOULATUNTITEIUTUS BUVDING UVNGBILALNG UAIUANAILUUUABUA NI

Ly |

AUTIOUTAUNMTITERTUATLI N1TFUNRN N1TATIIMAU N1sUTEYUATTIBUAR kayTaruinela

Y

IS

YastinAnvInanasidlsen1sldsunuunieuuuasuauauiimele
5. msdmseideya lay 1) anmdymuwazaiudeanislun1sdanisseus anumingay

Y833 UMUU hazauianalavesdndnuiividnag Insisvinlenismanaie wagdiudessuy

'
a v a

UINTFIU 2) NENNTT WUIAAKAENUA NN 817893LAT 18 AEN1TTuTINwasUsERIaaIse @Aty

3) ausIausmUMITElUTWTEUAATIYIMIENTMALRR A1EIUTEAUULINTTIN wasAaBUATT

NAN1SIAY

1. wanswangUiuun1sdan1ss sus nniunsiavananwaadand e nwiitalas uasng

% Y Y o = a a v & Py A v

ausTauziunTelutuSeuvesinfnuivndneg liluenaissuwuu 3 neu laun naui 1 Jeya
MU UgUL UL Usenaudiy nann1suazivang 9aUseasn wuiAanguiugiu naudimuney
a138N19158u3 TURBUNITIANINTTY karTeezial ABUN 2 WHUNISIANTSeUTUUNISIAYAY
winArdnaleyedne 6 v laun mstvuatlyundy MeasNEssAuinnITy MITwLLATDWelTe
AT UTANTTY N1SILASITINANITIVY WASASIEUTIHIIUNITINE 52U 64 TILU9 A AL LEY

= ¥

Usgnaumeritaineliudlav nuseasAllsanssous AINTIUNSEeN; deuasunaaseus; uay

14

nsUszifiung Aanssudl 5 9u liun 1) Juasunsentdng (Learning Awareness) WutuiifiFeulssu

AanssuasrusstunalaliaszndndsnnudAgyaeeni1sviin1s3delut us suvosun az iy
& a v . . 2 O aAva a wa Y v Y ad ' o ¥ ado &

2) BuFuAY (inquiry) WWudundiseuneunukazyiinisaunndeyanielsnisdie o Tuidendndu

son1sUURn1sITenglanisiimuinwiuasiuugvesfaeumeineadng 3) Turiufngnn1sujia
2 & Aw Yo v Yy a a A Y S A v oo N o '

(engagement) Wudundaeuldmnunsedulvgiseuaneuleaiudeyalududuau Anwvinsdliiegng

wazasfloUfuAn1sideneldnisduusdrednglung waznisuouduresdaounazaundnngy
8) SunanAsuFous (sharing) WWuiuiidaeudelenaligiSowindeyaaniumudngnsufoiiaue
soaudnnau warlisimeAuneedwainassdnigldnisduug uaznisseuiuresfaounarauidn
ndal wag 5) Sutseusls (Modification) uduiifi3sutszgndlinanisasiounanmsufofludunou
g 9 wUsulsstunuliaysel TasBenguuuui “a8ulaea” (LIESM MODEL) waznoudi 3 1y
Ms1gULUUENSURTR Uszneume wuavnamsiisuuuuldld unumgiidadesiunistihsunuy
U4 sUssdiunadnidavesnisliguuu Teruguuuifammngauogluss fuuniian

2. wansneassazUszifiunanisldgunuunisdanissousiuiunisidemunuldn

Inndayarfnwuieltuasvanssaugiunidelutuseuvesinfnuivndneg Usingasil



Uit 28 atfuil 1: unsem - fquieu 2565

101
Vol.28 No.1: January - June 2022

2.1 wanmswWIsuiisuaussaugaumNelutuiouvesdnAnyiindnagildsuiuy

N159ANTSISEUMiuNTlAYAILLLIRARTRR U neuulas naIN 1A UeINaUNARD Fan131e 2

519 2 NansSeuiiguanssaugmun e lutussuvesdnAnvdndnegnldsuuuunisian

Seusnuiunsiasnuuufninalyafinwneulasndin1measvesndunaass

Y Y NBUNINARDY NAINIINAADY
AUITIAUSATUNITIVY

(n=31) (n=31) t p-value

X SD X SD
1 fupnuianudila 278 083  5.06 0.51 13.23° 0.000
2 PUYINYEINY 3.10 0.82 5.09 0.47 11.25 0.000
3 AUININY 4.72 0.62 5.20 0.54 3.36 0.002
593 3.37 0.66 5.10 0.48 11.85 0.000

*31]

31NA1519 2 NUENANBIIVIANATN Y TULUUNITTANITIS oUS TITUNITLAYAINLUIAR

[y

InndeygrAnwdaussauraunsidslutuis sundeinismaastainiineunismaassegraided iy

o

€

MeafiinsEau 0.05 lner1udnddedianadonnign sesan loud Auinweddy wava1uniug
Al mudeu

2.2 wanswIguiiguaussouriunsIdslutussuvesinf@nw I anasnldsuiuy

N133AN15EUIMTUNTIAYIULUIANINA T Y IMAINITNARBITENINNAUNARDILAZ NEUAIUAL

M54 3 nam s suiiguanssaugaumNTelutusureninAnyividnasnldsuuuunsianis

SeudndumslavnuiuifnInn g Ainwnaenisaassseninnguvaassias nguAIuAY

NHUNAADY NHUAIUAN
AUTTAULAIUNNTIVY (n=31) (n=31) t p-value

X SD X SD
1 fupnuianudila 506 051 4.33 0.56 5.43" 0.000
2 AuinwgINe 5.09 0.47 4.39 0.54 5.83 0.000
3 FUIRINE 5.20 0.54 4.65 0.57 4.25 0.000
ATLLULRBETIN 5.10 0.48 4.43 0.53 5.62° 0.000

o o

*dudAgynNananseau 0.05

310915 3 nunUnAnwInTnagildsviuunisianisiseusnuiunisiasniuiuidn

InndyaAnwdaussaugaun1Tdeludus sunain1snaasgennunAnyindnag aldguiuy

a o [y ad [y

nsIaNTsiseukuvUnAegnildudAyneadianseeu 0.05

o



102 NTANTNTIANANITANYT UNTINYIRBUMIEITAM

Journal of Educational Measurement, Mahasarakham University

2.3 wansAnwianufianelavesind@nyiivdnagndnensidsunuunsdamsiteus

Y

AdunsIArnLLLIANIRATYYINEINITNNABY AINNTN 4

M1919 4 Han1siwIeuiiiguauianelavesinfnu I inasidsenslasuiuunisdanisiseusmidy

NSlATILLLARIRAUYYIANBIMAIN1TINaDY

X SD

=
ANl nsudana
(n=31)

1 fuasen1sseus 4.41 0.51 N
2. AUNTTUIUNITIANSSOUT 4.41 0.52 g
3. MudewazwVAuSEUS 4.35 0.49 N
4. enudsslevdilasu 4.43 0.53 1N

AZLUULRAY TN 4.40 0.51 €N

911919 4 wuininAnunindwasiawieweladenisldsuuuunsdanisFoud i
n1slarnukIAnInn ey Anuilagsiueyluseduuin dlefsansiediu wudn dudselewd
Aldsu fazuuuidogean sosan liun sumsznisiFeusiaziunszuiunaiFous duduisl
AzuuudeTiouan TéuA fudeuazunaasoud

weanNinuiIndefasanaunInaIdevesindnuinnailasunisdanisiseuilay

o

wunslavmuinandnndygyrfinwiaugneaes auysel luwdazide dnsimuadyniniside
NANNAARAARBITUANINATS LU NITLENWITRANT NMSAATLMARE NSARLATYWT Tinwed s

A15ANSIVEDA VnweauadiatInnansa 1udu uinnssuriaula siuals wazasnrdaadutlud

o

& 17

9191 nsltassunssudugulunisundeyminisdeans nsldnisaeunuulaalay Tunsiasuadig

<9

inwgnsanoaiieinfidnsa nsldnisaoununnanasugianeisaieaduaiiainug n1saou
wuvazifudAnwieduaiunisAndangaa Wudy wazannisdananuintin@nuindnasiinam
aulaseniesniiiu nsziesedu wazdnamedseiies Tanusiuuaz suiinvouiiazvineuide
Tdise lusasiinuamenidevesindnuinInagilasunisdanisFouduvuunadinsivue
Jyvmuazuinnssuiilidanuuendisanauidediogud 1wy nsiidnuitewamuninuznisme
nsiauunUmany At edaiunisuansean nmslimadessuiiodsaiuniu nslddnmiiie
duafumann Sniadigrseulumsainaaioadieids mimseidoya msdududeya 1udu
aiUsema

1. snuunsdanisdeudiiunisldvamunaniandgafnuiieaduaiisaussouy
Frunsifelutudsuronindnyindnasivautuianumngaueglussfuanign weaan

= v

1) finsyvaumsasisnuduneusgrndusyuu Tnaiduannsanwanmdymuazaudoanislunig

Tansiseus nsfnwwwfanguiiiatenieailunsevlunisimuaduneunisdnianssy



Uit 28 atfuil 1: unsem - fquieu 2565

103
Vol.28 No.1: January - June 2022

finsnsIrdeuANUmIIzaNtazUTuUTWA lumudalauauuzangmsnudl waztlunaaesly
Fepanuiui Arya et al (2016) taWmu1zURuUNEEUNTAUIAITNIINNITANYLONENTHALIUITY
o o v ' o v o
MALMoI NM133193U4UU MIATIRdRUANLMINEaN N1sUTUUTMAlvmutaauawuziaznsiily
naaedld 2) sUwuuiifiansedfydmsumsvinidelutussuasudou laun aaud 1 Wudeyaineniu
VANNTHAIANG AUTEaA wufamgufitugiu naudminng a1senisiseus Juneunisiananssy
SeElIan FaRd1efu Prasertsang (2020) laaguinguiuunsdnnisisews desAusenauieniu
VIANNT WUIAA LanuiugIu InQUseaeRveIsuuuy Junaunsaeu uagseuuatiuayy naud 2
Wuununisdnnisseus 6 wiae laun nsmnuadgniide nisaseassAuinnssy nswmun
30988378 M UTANTIY NTTATIBINANITITE KaTN1TTBUIIBIIUNITITY F9ATEUAQY
n3UIUN5I98TUTUS oU Al Fongsri (2011) ; Rattanaubol (2007) na@1271 AT¥UIUNITIFY
Usgnoundy nMsdsianazimvuatym n15AUATT WagnUnIUeNa1s NMsaslasiauIuInnTsy
N3AMNUARILUTLAZANNAFIL NSIEONWUUITELATNITAINUANG A0 N15AT1UAT AU
= = a ¢ v ~ a v o ° a wa
A3 0980 N13TIATIENTeYa Lazn1SWBUEII8IIUNITITe Aaudl 3 WJunisurguwuulud] U

Usznausag wuanen1siigUuuululd unumdfinesdes nisuszilunadniavesnislidguuuy

=2

Fagaulinisirlildussaidinune delumenssuiunisaiiuagesnusenauvesguiuutneiy
= v o g v = i Y =
Jaludaferiliguuuuianumansasegluseauinign

2. dnAnwindnasnldziuuunimundulaussaugaun N Teluduiseundinimeass

'
aad

ngNmhﬂ'aum'ﬁmamaemﬁﬂaﬁ’]ﬁ@mqammzﬁu 0.05 LHa9an

2.1 23AUTENOUYRINITARUIAINADAAS DI UANABIN VB ITEU inT1zTun1Tasns
sunuuinsdmansAnwan ndymuwazanudeinisvestinfnuinanaglunsianisiseusniung
FFlutussunmruadugauszatdvessuuuy wazunuimdaeulun1sdnianssy dwaliin

T o = v a Y] a o ° & & ' = 9
wsegelanegly wenanfidauihansenisiseusneriunsideanivuadudemlumienisisous
AsuiL nbliseusidomaseuagunszuiumsinideluduieu JahlvganudisalunmsSeu ez

dy QII @ 12 @ Y a 1 | v a = d‘d a a
Wevmniluanusesnisuazilunnuaulavesyiseuavdmanian1sdnfanssun1sAnwndusednsam
(Rattanaubol, 2007) saufian15slaandaduneluastiisaivayulvgiseuianusouinionun
al a va v ' a v | Yy a 1%
Ya3au Taduaiunsalun1sufda taglddesnisanudlomieainddu dwalvidisoudaiug
mmmmsalumsﬂg‘jﬁ’amuauﬁwL%fﬂé’wmum (Santrock, 2008)

2.2 TumauN1sIANTISITEUduIAnLAE naNN1TTRIT UaDAAR B UYNTUABY H1UNTS
figasen1snaaasldunudy dafl Malasai (2019) namlin MsimunFULUUNITSBUNTHOURLHO I
N13ANYIMENNIS wuAn Naudie q dn1sfnwdeyanugiulunisiauiuuuy wazdedlasunis
nvdeuNglieduduausadmalidiseuusiaingUussasdnunfenis Fmndiudedsessu
9819a0AAR DI Y F9azdINalin15IANTIT8UTUTIAUTEANSAN UJoyce and Weil, 1986) Tun1sil

ANZEIIBTLTURBUNITIANITR U MNUAANSIATuasandna Uy @nw fatl 1) dunsening



104 NTANTNTIANANITANYT UNTINYIRBUMIEITAM

Journal of Educational Measurement, Mahasarakham University

Tindnnisiansandaglasgislasangieliiiannunion amnvauladesiizsuainniglu nslu
Tanafniusaznumuludsiiseuluualunadumungan dwaligisoudusadalddugns Tau
A A v = v v v g & vy A v °o w av %
nszAeIeulun1sSeuimenuies Usenauiuldnistuugangiielviiumnuddgveiniside ai
aulinslamenisiliodsdnds dnanunavadrndsuan edelszglawinmssews wasidugasy
YBINTATNLANARTI AR BNITT8U Feaennaeeiufl Denkajornkiat (2003) ; Piyasant (1996) a3uan

wsegeladamadianuianelalun1sviiide 2) Tudvau MndnnsiensndnennvesiSeu veusu

Y a

Seumeanusnanuwen WanudAguasienlalddnlavesissuynane n1seeusuisoutdula

<

3
Indunisiesuusifuazidudiumiaeanisgslalunsisou; dudu eusulsyiauniuauliauysal

Y Ve 1 )

Fadutaerenszaulsanindunsldanuaiunsavesaulininnunin Inasenisasannunels

Y

wazmuaulalunisuusvesdisuu (Railey, 2003) neldnistAwAI8N15AT19UTTEINIALTIIAIY

Y

sailelumsnaunugnmsujiRdududeyaiionsliifnmuimmmiila Sinwe uasionaAfidsenis
3o 3) duriuAngnisufiR Tudnnsdenlesmuduiusussdoyaninnisdudu uagnisnw
nsdifhetne semsdunmiunszuiumsldla and1 UFTRen waznsgslaliufdRiiothanamn
sogonuITefemuedldiedy fuguil Sichumnong (2017) nérimaERuassaNTINAMNNg
Fofuanuinsiionansusznaunruilunisinidelududeu ndoumegwsenou nuanduns

TAYA28AINULIN BAIANEAINE LT 8UE NTTRIUIUTUUTIUAIEAIUTNAIULAR LA NTYBUTY

(%
Y

1) Fuuanivdsuizoud Tudnnnseudsudusensasdieufifiunszuiunamsdsan TaogiFou
Juinaaes waae a1y wazkansnudaiuswdvau@ntungy viligeuldnaunmuay
UFtRnsAuvndoyaseisnmannvans umesmenuiannsiandsiusesiuiivnu fifaeusss
wugihegnaduiing myuaiundinsGeudidannlunmsaindunuuasiRnnsudsuuaemssoug sy
M33d sensEsundinisvihaukarnissuianuansavemulunseuiumsdaasulilaAuny
Anenmuainues Tneuasmaug91nnnsi amnd sfusasdulufiney nssauuse saladushay
gounoliiinnsia suuasessadwassdsiumsujduiusTunguiiSsunays iy anssud 165y

wouneldnsa (Sitthiamorn, 2016 ; Larson and Keiper, 2007) uag 5) Tudgausia Tindnnisigeus

[y 1

S uNTEUIINMINAUMIEANNSIANWAAT UssnaunisiAwmemaunseduliiinanuiinieiive

o av 1

AIRNEN NS EUNIAUALS TinwedTe wardnddedn1smiuniu YSuUTaiuny msdanisiteuinieg

Y

v £ ) [ a 14 a v S o < ' [y Y [
nszuuMstenudunsdanisseuuilinsidslutussudunulandaeeiusuins geewduy

4 a v

13u33elu 9 ul n3dy FenaAivetuddelutuieuey i audulssnsUlneluisus vy

9 Y

&

2
a =

nsUsulsINsigunsaeuaziinluladie windnmsunwmselunainvanedglidliaauien

(Phanich, 2019) @sagdslvidlanssaugn1sideeaidu

a N

wenNUNUIT UnAnwInTnasianssuazaudnideuinign sesasun loun auviney

9

[
14 14 = 1

WekazauANIAUdIla auaey kansngukuun iR duEs RIS unserdnlua e

ANNAIAYVDINITITE INTIENITIANITS BRI AU UL UL AT RTnTas1ewssdunalasetiles



Uit 28 atfuil 1: unsem - fquieu 2565

105
Vol.28 No.1: January - June 2022

IigasylumsfauazuiRsiennunseiesesuiiunusintevasnguegiudlawndnlos dwaly

a

Aseuiianulinngde ndoudinzisous diudunnuiaudilaniiazuuuaietosninfudy e1adu

'
o v A

wsgnddedndasessrezialunsdansiseus nesuivinAnuivdnesdelaiivsraunmsaliay
naunname Jaduguassalumssesen/vetveuimnsieus fail Pechrpuang (2018) Na131A13
suasvaNssausiunITednludedduszaunsalfutisaivayusosenninu s insiuasadly
nantunsusgliAninwe mugIuIgy

3. dnAnwAndnasilisuuuuiiiauiu faussougdunsifoluiudoundinimenns
ganiinAnwindnagilduuvunisianisiSeuduuuund Wesangluvunissanisisous
fimututiu gReuldsunsauussdauasnssiulianniuneu IWUftRnsaddunudenuies
meldnsuugiieddlndda dnsddegnslidnem flonauuudsdunudenisidudmveands

inAuIan1Aille fillevuarianssuaeandesiunufeInsvedisey luvaeinguaiuay

o ]
v A =

lpsunisdanisiSeuiauunaniussneuse 1) Juih Wuilesduideuldsunisindrguniseuse

(% '
v a v A

n13ReUAInIN N1saUNuIl NMsanses 2) Tuaeu Wuduniseuldieusauarseniimuall

Y

a wa

TugduuuvesnisusseeuarnsinUiialuunseuduneynna uaziseuiandaouiiosegiaien

I3 | 1 & < O oava Yo a ! & v o v a
Judwlng waz 3) Tuagy duduidiseulasunsaguuniseuluwsiasassaindasunuideiaou

Y

Taglulasunislavwazlia1usS nw1n28AUL Y1908 198 NT 97 Az N o lin AinweLaz AUl ula

¥ 4

uansnyAdeldgndeadienues avduisdaalifFouiFoudegunuuiiiautuiiaussous
nsidugeningBouildfunmsdaniaFeusuuuund s nsaeuilvidnsulmamanuddens
BouuuuswilouazSeussreiitmineg dwaliannsaseuldini aunsnandddiFeuldumnii
wagiaus i leludszendldleaningdlasuangdasuiissetaifion (Khan (1997, as cited in
Polyiem, 2020)

4. tin@nwindnagiaufimelasenisldsuuuulassueglusefuunn 1esainguuuy
dfinnsinanisfnwanmdgmuazaudesnislunisdanisideuiuesniuvuinngsy il
aonndostuaTudasntsvesnguitiivane dudulsslevdronismaunuasnisujualud udeld
(Phunlapthawee & Sangprateeptong, 2002).) é‘ﬂﬁu’ﬂuﬂszmumﬁmﬁamawﬁaauléfa%’wLLiaﬁ’uma%
TiEsufuarudidyreanmaifelutuou Sdwsalunsmunuwasd fiRnmadumdoyafeisnig
19 9 asfloufuAnsidenvuiidrusan meldduusiiiiduing ldfunsnszduAndeda
Belssiuteya flenadnuinsdiegiauazusuusmanuagasioiies sauddldiunmsseniuan

a

Haouuazauinngy vinlaeuidenauysal dwalviianuienelaluseduunn diusudsslovin

v = a = Y a

lsunuindazuuuiadsgean imssdndnwindnasaunsadmanisiseusluldudnnuidelaas

wavAudenasuassuiiinzuuundeteeiian o1adesndymiuninuiivesssuudumesiie

q

dwsudududeya wnasniiviaanuiivale feeuvevinuenisduiudoys [Wusu



106 NTANTNTIANANITANYT UNTINYIRBUMIEITAM

Journal of Educational Measurement, Mahasarakham University

szuldinisdanisiseuiidunistdvauwiAndna gy fnwamnsaatuaivaussous

a

munsdelutuseuliiuindnyividneglaiamumiuianudila dmurinweide warsuinisy

= & aa Aa ! % [y v va a & = va
LuaﬂfmﬂLUUUﬁmiﬁaumemIﬂﬂL(ﬂuﬁluwa’mmu vaﬂLLﬂ 1) Gnumﬂ“uf\]m‘l/lﬂ’]ﬂTliJLUUQE YINLIYU

Y

lasunisasausegddanienisainisanunsendng auiaaunseusnnatglunsuseu gl

¥ U ¥

USTINIALAIAINLS DML AL LUMEAINTNAINLNANT AU LAZNISERNSU AUNDLALARAITL

'
o w 1

Linlananallundenisiseuinddgsely damalidiseullanssouzauinide 2) Auisn1sdnnis
N ' N v o awva a ¥ a A v w ¢

SeuslugunuugauruwiinisiSeudidunguriun1su ot uasldnssuiunsfnvenlesduiusves
Joyavainnaletemne nieudulasunisnssdusasisdnenmesnuiiethlugnmsiauiselulaed

asunUinwiegeiaenndes dawalvfSeudaussougauaiuianudile wagvinvenide uas

Y

1%

3) AunsUsziiunueeisey FefiseuilontanumiuasvisuAananisujifinet luiauuay

YFudsamanuideaiganudilanuiesnazidnlagdu nelviiinaussaueianiuaiuianndila

Y LAZTINWLIY

JoLauBLuL
1. daeusunuzlunmsinanisiveluly
1.1 faulathsuuuunsianisousiuumsldvmunuaninadayy dnululinie
ﬁwlﬂyimmiﬁuL‘l‘fammiwhq q msad i eatuesissneuii Wi ved 1saziden
TnslamzagnaBatunountsdnniadous ieliamn sl UuoRldmngan
1.2 mathsuvumsdaniseuifniunisidsmuunainadyyr@nululd aasli

[ [y v

audAyivunumdaeulunisldinineianudueg Bnsseuiiugurunisseusilungu nsli
TonagiSouldusuidiunues dsdoinfudddyuesnmsdaiFoudmusiuui
1.3 upounisdanadoudaunsniluvssgndldlunsimunanssougdudy q vie
anuUasliangaudvuTunlunsdnnsissusuiaza1sen1sieus ba uiasInnanssuwasafy
Fumousing 9 Wpsumudiimunls Lﬁ@‘iﬁﬁﬁsm"l,é’l,ﬁmauﬁaum%q 9
2. daisuauurlumsifeadioly
2.1 msfnuwAdoiferdunisiaugunuunisdanisissusinfunstdvanuuulin

o =2 a =

InndgyaAnviineiauinveauay q Winudndnwivdineg Wy dnvensdanisseus vinwe

A7)
(%

ATUNYITINGY LAEAITHAILIANTTOUEAUNMTITElUTUS s uvesinAnwIvdnaTme JULUURY 9
U9 19U NTEUIUNTYNIUNISTOUSUIAINTN (PLC) 1Tusiu
2.2 msiinsvgnenansldsukuuiuaUTEIINIsuAE AnnuNasE e 1IAUNAUR108197

losunisianisiSeuiniuuuuy



Uit 28 atfuil 1: unsem - fquieu 2565

107
Vol.28 No.1: January - June 2022

References

Bailey, K. M. (2003). Speaking. In Nunan D. (Ed). Practical English Language Teaching. (pp. 47-
66). McGraw-Hill Contemporary.

Joyce, B., & Weil, M. (1986). Models of Teacher (3rd ed.). Prentice Hall.

Larson, B. E., & Keiper, T.A. (2007). Instructional Middle and High school. Routlecge.

Santrock, J. W. (2008). Educational Psychology (3rd ed.). McGraw-Hill Companies Inc.

Stryker, S., & Serpe, R. T. (1994). Identity Salience and Psychological Centrality: Equivalent,
Overlapping, Or Complementary Concepts?. Social Psychology Quarterly, 57(1), 16-35.

Translate Thai Reference

Ariya, K., Kaewurai, W., & Chaisanit, P. (2016). A Development of an Instructional Model
Based-on Differentiated Instruction Approach to Enhance the Ability of Learning
Management Design of 21st Century for Student Teachers, Rajabhat University.
Lampang Rajabhat University Journal, 5(2), 1-17. (In Thai)

Chawianghong, B., Taobou, S., & Ekwarangkoon, P. (2015). A Development of Experience
Model to Enhance the Competency in Classroom Action Research for Teacher
Students in Rajabhat Universities. Journal of Graduate Studies in Northern Rajabhat
Universities, 5(9), 41-56. (In Thai)

chinprahut, N. (2010). Development and Experimentation of a Classroom Action Research
Program to Promote the Reflective Thinking of Student Teachers During Professional
Teaching Practices: A Multiple Case Study Experiment. Journal of Education Studies,
39(2), 85-103. (In Thai)

Denkajornkiat, W. (2003). Factors Affecting the Satisfaction of conducting classroom Action
Research of Elementary School Teachers Under the Office of Bangkok Primary
Education [Master’ thesis]. Chulalongkorn University. (In Thai)

Fongsri, P. (2011). Classroom Research: Principles and Techniques (9th ed.). DarnSutha Press
Company Limited. (In Thai)

Intun, S. (2018). Effect of Coaching on Knowledge and Abilities of Classroom Research
Practices Among the Pre-service Elementary Student Teachers. Journal of Education
Naresuan University, 20(3), 169-209. (In Thai)

Malasai, W. (2019). The development of teaching and learning models for enhancing
mathematical problem-solving abilities of Mathayomsuksa 6 students at Sawang

Daen Din School. Office of the Basic Education Commission. (In Thai)



108 NTANTNTIANANITANYT UNTINYIRBUMIEITAM

Journal of Educational Measurement, Mahasarakham University

Nilchaikowit, T. (2008). Learning for change and Contemplative education. In Center for
Contemplative Education (Eds.), Contemplative Education: Education for Human
Development (pp.3-32). Center for Contemplative Education Mahidol University. (In Thai)

Office of the National Education Commission. (2002). National Education Act, B.E. 2542.
Prigwhan Graphic Company Limited. (In Thai)

Pechrpuang, S. (2018). Model of Educational Administration Research Competency
Development of Graduate Students Suratthani Rajabhat University. Suratthani
Rajabhat Journal, 5(2),169-196. (In Thai)

Phanich, V. (2019). Class research turns teachers. Siamn Commercial Foundation. (In Thai)

Phunlapthawee, K., & Sangprateeptong, V. (2002). Classroom research, school teacher,
school project Learning reform to improve the quality of learners. Office of the
National Education Commission. (In Thai)

Piyasant, S. (1996). Factors Related to Research of Primary Education Teachers under the
Office of Primary Education Chiang Mai Province [Master's thesis]. Chiang Mai
University. (In Thai)

Polyiem, P. (2020). Developing a Web-Based Collaborative Learning Model for Computer
Courses. Journal of Education Mahasarakham University, 14(3), 106-123. (In Thai)

Prasertsan, S. (2012). Research base project, new learning process in Thai education. The
Thailand Research Fund (TRF). (In Thai)

Rattanaubol, A. (2007). Learning and adult development. Publisher of Chulalongkorn
University. (In Thai)

Roning, F. (2017). Effects of the Contemplative Learning Approach on Learning Achievement
and Learning Satisfaction in Thai Subject of Grade Seventh Students [Master’
thesis]. Prince of Songkla University. (In Thai)

Sitthiamormn, S. (2016). The Development of Competency Research and Development through
Empowerment and Self-Efficiency for Teacher at Secondary Schools. Journal of
Education Research Faculty of Education, Srinakharinwirot University, 10(2), 174-
185. (In Thai)

Srichumnong, J. (2017). The Development of a Classroom Research Competency Building
Model for Students in Faculty of Education, Loei Rajabhat University. STOU
Education Journal, 10(1), 126-144. (In Thai)

Toonthong, S., Thongpraae, W., Chuanchan, W., Thapphum, N., & Khampan, P. (2015).
Research and Development on Teacher Development Process by Using Teacher
Coaching to Enhance 21st Century Skills for Students in Lop Buri Province.
Thepsatri Rajabhat University. (In Thai)



U9 28 atfudl 1: uns AN - Tuneu 2565

Vol.28 No.1: January - June 2022 109

nsfnwUIBugunsEuIuMsAnaanyaratifne luszaugauAne Tuguluusnee
vasnAnwAMEIneIAans aartumalulagnszasuindidinumisainnseds
A Comparative Study of Undergraduate Admission Processes of the School of

Science, King Mongkut's Institute of Technology Ladkrabang

Al pmeulye
Choojai Kuharatanachai®’

(Received: January 5, 2021 ; Revised: May 27, 2021 ; Accepted: May 30, 2021)

UNANYD

MIpidenuymueialieuiisunssuiunisadenyara@nhuulaanm Luusunss
LaTUUULEAN YT U YasAEINeA1ans aaivumalulagwszaeuinaninnunnisaianseds
veinAnwianviviadaaiansusesend inlanaimnssy 3a¥3Inergenamnssy Aanduseynd

¢ oo v

IngnsAeNiawmes uazatiuszend NSuian@nululnisdnel 2559 Tudnwazdeyaniluves
Unfinw wagwan1siseuvesindnw deyanldlunuidensal Wudeyavesinfnwiruginemans
antumelulagnszasunandgummsatanseds nSudandnyludnis@inel 2559 saumnsdu 943

(3 =

Ay Tuanrivindinmaniuseynd Ladlgnamnssy 3a¥3vengaamnssy Aandusezynd Inenis

9 9

3

Aoufiumes wazafinusznd Uszneumedeyavnluvesindnw wardeyananisisouvesindnuly
wnndnAnwilusasmnadyianizvesin@nwilugasdnsfnen 2559 - 2562 adndildlunis
AR AsnageuaNTudase nsnAdaUANNLUTUTIU NNSNAERUANNLUTUSIUM 8T UAU
ASAAALAYIDARE LAYNNTIATIZVENAUNUS

NAN1TIVENUI

1. dndnufisudundneilunainermanstnisine 2559 Ssuuisdy 943 au uay
Lﬂuﬂ’ﬂﬁﬂmﬁ%’uLsﬁwmmmzwquimmaymﬁqm S9asNNAsTUUBUUSURSS Antluseeay 51.01
way 31.39 mudu Tnefdnduvesindnuiiliinsenusandudosas 6.17

2. dndnwiisudunAnedsssuutenivdy wuulam wasuuuiunse arlimssunz LIy
Laﬁlaazamﬁ'ﬁ’lL%ﬂmiﬁﬂmmwé’ﬂqmﬂﬂLLmﬁmﬁ’u wardAmrmnudunusvonanisiseuluseau
fsoudnuineuvaeiuaseduazuuuled vazanfidnanisfnvinamdngnsegi 0.404 fedn

Tanudunusseruties

'Heemans1nsed MeInaia augdngimans aantumalulagnszreninadigunmsainnseds

'Assistant professor, Department of Statistics, School of Science, King Mongkut 's Institute of

Technology Ladkrabang

*Corresponding Author E-mail: choojai.ku@hotmail.com



2MFENINTIANANITANET UNTINYISLURIEITAY

110

Journal of Educational Measurement, Mahasarakham University

sl o ¥

3. HAN1SL38UVITNANYIAIVIVIAAAFNEAS UTEyNALasINg1N15ABURIABS NS UL AN
Anwsheszuuiuulmmaglviszduasuunlungiinnwnmandiosiian dudnAnvianiniland
Uszgnanudan@nwidessuuiuuiunssasissduazuuilunguivayvemaniiesiian way
tnfAnwianviviadduszyndd Yudundnwdsssuuuuulamezldssduazuuulunguivn

AWENENS AuEds waziumeuiunes Uaeiian

ANFNALY: STUULEATITTU STUUMUULAIAT FEUURUUTUASS

Abstract

This research aimed to compare the student selection systems, namely the Quota
System, the Direct Admission System, and the Admissions System, in which 943 students were
selected for further study at the School of Science, King Mongkut's Institute of Technology
Ladkrabang, in the academic year 2016 in the fields of applied mathematics, industrial
chemistry, industrial microbiology, applied physics, computer science, and applied statistics,
using the students’ general information and learning achievements. The data utilized in this
research were collected from the students who were admitted into the Institute in the
academic year 2016. They comprised students’ general information and their grades in general
education courses and specific required courses taken during the academic year 2016 to 2019.
The statistics employed in the analysis of data included the test of independence, the analysis
of variance, the Kruskal-Wallis Analysis of Variance by Ranks, and the correlation analysis.

The research results revealed that:

1. From a total of 943 students admitted for study at the Faculty of Science in the
academic year 2016, most of the admitted students were from the Quota System, followed
by the Direct System at the rate of 51.01 percent and 31.39 percent, respectively. The
proportion of students who did not present themselves was 6.17 percent.

2. Upon their graduation, there was no difference between the grade point average
(GPA) of the students admitted via the Admission System, the Quota System, and the Direct
System. The relationship between students’ high school study performance and their
graduation GPA is 0.404 which is considered as a low relationship.

3. The students admitted by the Quota System for study in the fields of applied
mathematics and computer science had the lowest scores in the linguistics subjects.
In comparison, the students admitted by the Direct System for study in applied physics had
the lowest scores in humanity studies subjects. Meanwhile, the students admitted by the
Quota System for study in applied statistics had the lowest scores in linguistics, statistics, and

computing groups of subjects.

Keywords: Admissions System, Quota System, Direct Admission System
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¥ =

- PRI TUINIANEIR 85T UULDAT BT U WUUIAINT WAZLUUSUMSY TUE1U1I YN

I3 IS

AllRAIEASUTEYNA 9aTITINE19AaIMNTTU WazadAUTEeNd Wudn A1 BF=1.928 , 2.376, 1.473

q q

MUEINU F9A1 p-value 19 3 A1E19ANINNIN 0.05 Lanedn wan1si3eulusyaulseudnuinoulany

Taiansngiy
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o < = V=
1.3 N1961L33N1TIANWIVDIUNFANEN

A1519 3 ai”]muLLaz%faamzsuaqﬂfnﬁﬂmﬁﬁwL%ﬁ]LLazhjﬁwL%amiﬁﬂwmwé’nqm Psuun@nwlul

ASANEN 2559 FIMUARINTEUUAITTUILALENUTIV

STUUNSSULDD
#1913 wonfiydy Ta2an Sumse A1 y? | p-value

dgusa | lLidusa | duda | liduSe | duSa | laddnse

ANAANERS 17 3 88 17 24 8 1.425 0.491
‘Ui%%’.ﬁlﬂﬁ (85.0%) (15.0%) (83.8%) (16.2%) | (75.0%) | (25.0%)

LAl 25 7 67 16 41 10 0.101 0.951
DMANANTTU (78.1%) | (21.9%) | (80.7%) | (19.3%) | (80.4%) | (19.6%)

a7 Inen 24 5 65 9 33 6 0519 | 0771
DRFINNTIN (82.8%) | (17.2%) | (87.8%) | (12.2%) | (84.6%) | (15.4%)

Wanduszand 25 8 69 11 45 19 5.542 0.063
(75.8%) (34.8%) (86.3%) (13.8%) | (70.3%) | (29.7%)

INeINg 23 il 56 7 66 9 0.245 0.885
ADUN MBS (85.2%) (14.8%) (88.9%) (11.1%) | (88.0%) | (12.0%)

annuszynd 19 6 69 7 31 4 3811 | 0.149
(76.0%) (24.0%) (90.8%) (9.21%) | (88.6%) | (11.4%)

374 133 33 414 67 240 56 4.929 0.085
(80.1%) | (19.9%) (86.1%) | (13.9%) | (81.1%) | (18.9%)

1R 3 maﬂﬁﬁﬂmmmé’uﬁuélﬁmﬁumiﬁf]L%ﬁ]maﬁﬂmmmﬁé’ﬂqmsmaqﬂﬂﬁﬂmﬁmm
Auszuunsudinudn a1 x%= 4.929 wazp-value 11nN91 0.05 wana31 gAdn5an1s@nwiniy

nangnsvestinAnwaualidfieuduiusiussuunssudy wazdlievinisnyianuduiusvitues

a (% a a s (3 a a a aa s & a
weriuluanvinadinmansussend ndlonamnssy @¥IMe1gaavnTsy Nanduszand Inenis

9

a

ARNTINDS Wazalfussand wuldl A1 2= 1.425,0.101, 0.519, 5,542, 0.245 , 3.811 AuadU

FeAp-value 914 6 ANAMIIANINNTT 0.05 LEAIN @191391919 6 arwnluimudunusiuszuu

AT UAY TULEAIIN SEUUMSSUnlUiinasan1sasan1sAnEURainAnen

o & 8 =]
1.4 azuuuNaN5INTANEIYRUNANE
Andsanisfinwagsesdiinsydiuaruuuadedazay (cumulative grade point average) %38
Y | v ! Y o 3 9 o @ = o =
GPA magavangmslitesndt 2.00 wagldinisiiuniusudeyanzuuuiiduianisfingvestdndnm

1Arannsg 4
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A3 4 Han1sIeuisuAnaTeIRTERUAMLIRALAYAL(GPATIENSINSAnwInuaNgnIves
unAnwnfuian@nwlulnisfing 2559 wazAadfnageu F vi3e BF FLunaussuy

NNSSULALEN VIV

#1919 ANLRAEUDIYBIAT GPA MUsTUUNMISULMn fdanAnngaau p-value
wanfiuduy Ta2an Sumss A1 F | A1 BF
AflnAARSUTZENA 2.992 2.933 3.061 0.931 - 0.397
Lﬂﬁqmamnﬁu 2.850 2977 2.955 1.305 - 0.275
9aTinengnannIsy 2.814 2.785 2919 1.539 - 0.219
Wanduszand 2.788 2.847 2.733 1.888 - 0.155
WPINTABUNUADS 3.019 2.855 2.959 - 2.646 0.075
ataussEne 2.921 2.796 2.905 - 1323 | 0273
394 2.889 2.869 2914 - 1.144 0.319

01519 4 nansiUTeuisuARABTeIAIsERUALULIRA tEz AL (GPA) fidSansAne
pamdngnsvesinAnwviavaaiifuidiandnun wudn A1 BF=1.144 uagAp-value 110031 0.05
Wa@na31 UnAnedisudandnuidessuuseniedy wuulaani uaswuusunss azdanssfuaziuy
wavazauiidniamsdnvinamdngnsliunndeiy wazid ovinimaaeuyiusafisaiuluusiay
a3 enanisnageuuieiufie UnAnefisudsndnediessuuiendvdu wuulamn waz
wuusunsaluarviviadinaansuseynd Lallanavnssy 98833 ne1anavnssy Adndussend
Inginsreuiiames wazaiauszynd sefdasefuasuuuiedsaraniidifansdnuinamdngns
lalumnsnanu

vonanidlermanisBeulussiusoudnuneulaeiuass fuariuuasasauidsa
mMsnwmuvdngasvesin@nyumyhmsmeanudinius Tagldmduussansavduniusvoaiiosdy
arl@AauduiusueswinAnwtenunilan 0.404 Ao3nflaudusius fusyduties dauawnian

A

AdinAansUszendaglirnuduiusia1 0.540 faddanuduiusiussiuUiunas wagaiv1iv

a s

WilgnannIsy ATVINEREIMNTTY WandUszend Ineniseeuiinmes wazadauseynd slan

]

'
U = A A

AMUFLNUSTAN 0.417 , 0.427 , 0.403 , 0.374 wag 0.476 ANUAIAU TIN8INLANUFTUNUS A UTEAU
188 (Hinkle ,1998)

1.5 UnAnwitlidnsanisine
defiarsanandauindnuianue asdtul auwnguesind@nwitlidiganisinm
wnflanfe msaneen Anlufesay 48.08 sesaunie mamnliieen Aniduievas 28.85 danlluaurin
adlnaansUszgnd Laflgnamnisy uazaadaineigeamngsy azflanvguesindnwiiliduia
nMs@nwmniigade nsateen druauniviandussgnd uazadfuszend axilaunnvesiindnw
Aliidudansfnwannitgade nsanliieen wazavivinensneuiiames asilavnvestindny,

A 1o & =2 N A a (Y
V]vLiJﬁ’}Liﬂﬂ’ﬁﬂﬂH’m’]ﬂV]?jﬂﬂ@ ANTLIYULATNITANDDN ANFITN 5
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o U = AN 1o & = Ao v = = = o
13149 5 T\]WU’JUGUENUﬂﬁﬂHWWbLlIﬁWLi"i]ﬂ'ﬁﬁﬂ"b}’]‘l/liUL“Zﬂiﬂﬁﬂﬂ'ﬂu‘ﬂﬂ’]iﬂﬂw’] 2559 ALLUNATUEALNG

vpenslddnsanisAnwnazananin

- ampvastindnunitlisianisine
#1913 - 394
S a1men | anlwean | Wuanw

ANAAANSUIEENA 3 13 6 6 28
\TlAAINNTTU 0 25 4 4 33
ATVINY1QAAMNTTY 2 13 4 1 20
Wanduszand 2 15 17 4 38
INYINTADUN DS 6 6 aq q 20
atauszEeng 3 3 10 1 17
33U 16 75 45 20 156

2. wan1ssUSeuigunNan1siSguYaIInAnE

(3

2.1 dnfnwraivndviadinansussgns

M1919 6 Han1sWIsuisuALefnIRAsEgIUYRITEAUAL LU IUNAIAITITHUNAINTEUUNIST UL

wazAadavageU F vise H vestinfinwmaviviadamansussynd

ﬂ'qLa?iﬂ/ﬂ'ﬁﬁsagﬂuﬂuaassﬁmmmu —
- . . GRENGRLT p-
ﬂq&l’)"lﬂ AMUITUUNIIIULV
—= S - - value
LOANVYUYU Tmm FIUAI A1 F A1 H

L 3ngmansuazAmnFans 3.500 3.250 3.250 - 0.068 0.967
2. FapuFans 3.250 3.500 3.250 - 0.611 0.737
3.ULBUAIERS 3.500 3.500 3.500 - 0.134 | 0.935
4.0NNFERS 2.647° 2.362 2.729° 4.225 - 0.017
5. AUANAANERNS 2.882 2.756 3.042 1.263 - 0.286
6.91UINLFEENST 2010 2078 2.250 1.493 - 0.229
7.01U@nR 2.500 2.500 2.500 - 1.621 0.445
8.AUADUNIADS 2.750 2.500 2.750 - 0.475 | 0.789
939100 (Major) 2.755 2.744 2.882 0.369 - 0.692

NANTN 6 NansilSeuisuARAserdsuguvessEAuAzkuLlunguIv INeMmans
wazAtinANEns AIANAIENS UYBERNEnT AUERR MuABNRIWES FuAtinfEns AuIneImans

uazNAuIV LN WU ANH=0.068, 0.611, 0.134, 1.621, 0.475 Uag F=1.263, 1.493, 0.369 Au&10U

o

FIA p-value 113 8 AIFRANINATT 0.05 wanadn dnAnwanuIvedinmansussgnansudiunfnm
METEUUKOANYTY LUUlAIN kagkuusunse asiisvaunzuuuliunnsneiy

wilalUSeuiisuAnadevesseauaziuulungiviniwaans wuil a1 F = 4.225 uag

I3

p-value #88n31 0.05 Lansd1 WnAnwrarv1IviasnaansUssgne

Y

NSV IUIANYINYTEUY
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AUALLUULANANNUDY S

vV 1 1 a

Uy 1 RRLEMAES

s U

119

HedrAgy 0.05

wazlavhnmsiieuiigunvan wud dnfinwanviviadineansussgnansudiunfinyisigssuy

wuulmn aglvisRuaziuunguInnwmanstosian

2.2 dnfinwianvndvaiignannngsy

M99 7 wan1siSeuifisuAateveseiuazkuulunguInIwuNmUTEUUNSSUT LagAata

negeu F vastinAnwianviviaiignavngsy

ngudYn ARRgvassTiuAsuUumNsTUUMS U | Aadanageu p-

LLE)G]%?]’U‘IHIII‘U Iﬂ’)ﬁ'] %"Uﬁliﬂ F value
LAngransuazadin1ans 3.040 3.116 3.031 0.629 0.535
2. &uAnans 3.630 3.590 3.585 0.171 0.843
3.4y weeEns 3.530 3.418 3.451 1.073 0.345
4.7ANERNS 2.795 2.883 2.765 0.505 0.605
5. 01UANIAAIERNS 2.530 2.716 2.622 0.744 0.477
6.5NUINENANERT 2.733 2.881 2.976 2.288 0.106
73%71en (Major) 2.280 2.522 2.510 2.564 0.081

INANTN 7 HaN1sUTeusuALefvessEAuAzkuuluNguIvIvg 7 ngu wudl A1 F=0.629,

0.171, 1.073, 0.505, 0.744, 2.288 wag 2.564 AINa1AU J9A1 p-value W1 7 fsnafiaanndn 0.05

wanedn  UnANIENYIVILATRAEMNTINNTUINUNAN BRI TEUULEATTTY WUUlAmInN kagkuusy

7199 AzdlseauazuUliULRNAaY

2.3 Unfnwa1u13v13aTIINe19na NN

M1919 8 HanTsWIBuLiguALRfsvaIsEAUALLLTUNGLINTMUAMINTEUUNTTUN UWavanain

VAU F uay BF Y09in@nwnanunivnaadyinggnamns sy

NGNAY ARRgvasITiUATLUUMNsTUUM ST UL GRREEDL p-

wonfiudu Ta2an Sunse A F | A1 BF | value
LAngransuavadineans 3.344 3.358 3.349 0.022 - 0.978
2. dapuAnans 3.323 3.296 3.318 0.046 - 0.955
3.UYBUAIARS 3.552 3.469 3.500 0.494 - 0.611
4.7ANERNS 2.609 2.498 2.750 2.393 - 0.096
5. 0UANIAATERNS 3.021 2.746 2.849 1.173 - 0.313
6.91UIMNIANERNT 2.368 2.292 2.455 2.488 - 0.090
7 9UEDR 2.188 2.138 2.242 - 0.276 | 0.759
8 3y Len(Major) 2.451 2.517 2.687 1.585 - 0.209
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NI 8 HaMTUSeuliuAnaievessziuAzLuLluNga vV 8 gy wudn A1 F=0.022,
0.046, 0.494, 2.393, 1.173, 2.488, A1 BF=0.276 wazA1 F=1.585 AIUAIAU F9A1 p-value 119 8 A1
f13ANINAT7 0.05 wanadn dnAnwanvivngadadvengeavnssufisudiundnedigssuunen

Tyt hUUlAINN AZLUUSUMSY Azdlseruazluulilbane1eiy

(4

2.4 tdnfnwranvdvidnduszend

M1919 9 Han1sIsuiguALRfsvatsEAUAzuNTUNGLINTMUNAUTEUUNTTULN Lasenadid

2

NAEDU F U89unAnwa@1vsnandussans

)

QGERL Y ARRgvassTiuAsuuYmsTUUNMSTUdh | AnaBAvadey p-

LLQG]S?I?J’ZILU Taamn Junss F value
LAngrmansuazadinaians 2.970 3.004 2978 0.086 0.918
2.dsnumans 3.060 3.257 3.183 2611 0.077
3.YBEAIERS 3.330° 3.453° 3.161 5.366" 0.006
4.0TAERS 2.220 2.145 2.083 0.626 0.536
5N NAUANIAAIERS 2.620 2.743 2.561 0.980 0378
6.NNNUINEIAERS 2.107 2.138 2.044 0.753 0.473
73w nen (Major) 2.770 2.786 2.637 1.729 0.181

31N91519 9 wansTeuisuAtedsresERuazkuLlunguIv INeIman sLazAlnAEnS
AANANEAT NWIANANT ATUANAAIENS AUINIFENS LaENFUIVILEN WU A1 F=0.086, 2.611,

0.626, 0.980, 0.753, 1.729 A ud1su d61 p-value 9 6 fArsnafuanndn 0.05 wanadn YnAnw

sao v )

auinianduszgnansuidnanfnwmessuuieniiydu wuulaan uazkuuTunse aviseduazuu
lalumnesinaniu
Wit alSeusuAtad svasseauasunlunguIvInyveA1ans wudn A1 F=5.366 way

A1 p-value Woen31 0.05 Waned1 UnAnwianudniandussondnsuinun@nyimess vukoaliydu

1 o w

wuulan uazkuusunse asdseaunziuuwan1eiuegetiay 1 fag1elided1Asy 0.05 Lagila

nsiTguigunvAnaznudl Unanwiavnivildndussgndnsuidiunfnyinigseuuwuusunss

]

sglviszauaziuulunduivnuysumansioeian

2.5 UNANYIAIVIIVIINGINITADNNILANDS

WevhmsilSeuiisuaatevesssruasiuulunguiving mansuasadina1ans

darumans uywerans Mmuatinaans AuesNiuees Muadd Laznguivien wull A F=1.888,

'
o w =

0.977, 0.096, 2.575, 1.245 wagAn BF=1.671, 1.735 m1uafu @9A1 p-value e 7 Arehefiunnndn

'
o v

0.05 LEAIIT UNANWIAIVIIVIINGINITABUNIADS N TULTIUIANBINGTEUULDATITU WUULAIAN

[y

LATUUUSUNSY aedlsaumziuuliinnaneiy
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uilflofiasnAedsvesseiuaziunlunguivawimans wuin A1 F=6.152
wazAp-value Toundn 0.05 wansin hnwarinivennsaeufiamesisudnundnwidessuy
wonduty wuulamm wazuuuiuase asdsefuaziuuanisiueestios 1 gegradivudAny 0.05
waziflevinsissufisunyaaeznuin YnAnwannivineinisnenfinnesisuddnuae

szuuwuulmmaylissauasiuulundiivinwmansdosiign fawmsne 10

M99 10 Nan1siUTeuisuARReveITEAUAT UL IUNGIIMTUUNATLTEUUNITTU wazAada

NAEdU F Ay BF ¥99unAnewna1univningin1snaufiiiimes

QGERL Y ARRgvasITiUATLUUMNsTUUNM ST UL GRRERN p-

wonfiudu 1A Sunse Al F A1 BF | value
LAngransuavadnans 3.130 2.991 3.114 1.888 - 0.155
2. dspueans 3.283 3.214 3.133 0.977 - 0.379
3.UYBUAIARS 3.359 3.330 3.318 0.096 - 0.909
4.7FNERNS 3.005° 2.560 2.890° 6.152" - 0.003
5. UALIAAIENS 2.565 2.255 2.614 2.575 - 0.080
6.9UADA 2.196 2.071 2.250 - 1.671 | 0.192
7 iunsNines 2.609 2.491 2.731 1.245 - 0.291
83%Len (Major) 2.790 2.646 2.765 - 1735 | 0.181

s

2.6 tnfnwavIvatausseng

M1319 11 Kan1sTeuiiuALafensealiseguvesssAunsuunlunguivTUNNIUTEUUNT

(3

SUN warANERRANAERU F 58 H Yasundnwaivninannussens

9

QGEELY Aafe/AdlsegiuvasszAuAzLY dnanagau p-value
ATUITZTUUNNSTS UL
wondivdu | laamn Sumss fin F A1 H
LAngransuasatindans 3.224 3.087 3.065 0.989 0.375
2 fapuenans 3.500 3.500 3.250 2.746 0.253
3.ULBUAIERS 3.566 3.496 3.468 0.505 0.605
4.nuEEns 2.500° 2.250 2.500° 6.253° | 0.044
5. 5UALAAIENT 2.868 2.630 2.879 2.486 0.088
6.91UINENANENT 2.105 2.065 2.097 0.118 0.889
7. 9UaDR 2.816° 2.500 2.790° 3.196 0.045
8./uABUNILADS 2.599° 2.308 2.653° 3.591 0.031
93w 10N (Major) 2.886 2.727 2.839 0.715 0.492
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1A 11 HansiSeuifisudindsvessesuazuunlungiivinermansuas adinanans
UYWUANENS FUANAATEAS MMUINEIANEns nauivien wavdiaumans wull A1 F=0.989, 0.505,
2.486, 0.118, 0.715 uaz H=2.746 AU&IAU & 96 p-value W9 6 ANFeANINAT1 0.05 Lanen
hdnwanuinadivssgnafisutandnwimessuuuenivdu wuulamm uazuuuiunss edlszdu
AzwuuliuAneneiy

¥ a

widlalUTeuisuaAisvatsyAuazkunlunguInAwImans duadn warauAeNines

a

WUIT A1 H=6.253 uaz F=3.196, 3.591 mua1fu wand31 dnAnwianvndvadaussynansudiun

= U 1 ¥ 1 1

ANYIAETEUULEANTTY LUULAIAT LAZLUUSUNSY 38U TLAUATLUULANAISAUDE1 DY 1 ABYell

Y

sao v =

Weddny 0.05 wazillevihnmsiUTeuiigunvanaznudl Unfinwaivadaussenaniuidunfing

)

a & ¥ a

meszuukuulmmaliszauazuuulungulvinwimans suatia uazsunsuiines deeian
BIERERG
1. deyainluvesiindnm

ANgINeImans annduwalulagnsyrsuinandinuvisaiansyds IszuunisAaienyana
WnAnw 3 spuUfie sruunsdmdeneuulaan wuuiunse wazkuukendivdu Iaedrulngin@ne
Jzananszuukuulme enduanvirtineinisaeufiamesfitndnwidnivejinanssuueuuiunse
Mnmsdnwimanisiseulusziuisoudnvinoulatsvesindnmndanuin WnAnwiuidiandnw
sheszuuiuuiuasaaslinanisGoulussdusisennumeulanetosiign slvinansiiasigrinseiy
Unfnwluanvdgualignavnssy Adndussynd uagineinsaeuiiawes uissuunissuidinaulad
waren1sdNsansAnuvesindnwinazaiszduazuuuled vazauiidnsansdnvinundngns
ognalsAnunanisiFoulussduisonAnwinoulatsfidainadedsefuazuuuledayauiidnia
nsAnmInuvdngns Jsaenndasiusuidoves (Suksudaj et al, 2018) Anwimnuduiussening
nasideuRndoniduninendefunadugninianisiSouvesin@nuuaunmg wuin insande
avaunoudAnuniimsdiniustunsaedsaranluuardulivazinsnedsayaunae andngns

duaveesinfnwitlddisanisinuanniiasluemidedde msaneen sesasniia mann
Tifean Faanmgitsaesnzanaindugidou aonadeafuauidsves (Pimpanit, 2012) TéAnwIaYg
N1599NNaALYIlANUMIINEIdBUMIAIIAIY WU @NUANIseBNnaNAuLULTY 4 aung fe
AMUHLTEU ATUREDU ATUATOUASILALUAAALINGBY LATAIUANINLIAGBUYDIANITUNITANY)
Tasamnddyuesiugiou loun avdniiSeullisenadesiuanuatinuazmnuaansnvesisen
uazdannanisudaiinlunsaeuusiasads

2. HaN1SseuYesindAny
nnswusnguizieeniu 9 nqu aznudn UnAnwianviviadamansUssynduasine1nis

U v

AN IRES NSuiINAnwInIessuukuUlanas e uaziuulunguIvn waansieenan
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dutindnwanvidvilanduszgnaisuindnusessuuiuufunseglissfuazuuilungsin

uywemanstiosiian uazinAnwanyinadfussgndniudiindnuidessuuiuulanmaglisgsiu

azuulungiinnwmans snuadia uazsuneufames tesfian aziiuldin szuumsiuiining

denanisiisuvestindnuluuienguin dunanddn ssuunsiudifinaseninieuvesindnu

Fedonndaaiuauide (Yamsaothong, 2012) Anwniladef dnadenadugninieninieuvesian

nangasaandnenssumanstudin wuin 9aadiH1untsasudaidenid1@nuiainszuunang
a

(admission) HxadugVENNINSITEUgINIIENTH UNsAR UARRENUANYAINTEULTUATI(lATINTg

NWhAY) LAz UUTUATe (quota)

a o

Aalu nszvIuNsAndenyaraiAnwluseivaaudnuidollunsyuiunisidAy 91n9u3dey

[ a

984 Viriyatharakij (2015) ﬁﬁﬂmﬂszﬁm%mwLLawizﬁw%mamaqmi%’uﬁﬁmwUﬂiiyﬁywm%'éuaq
auinneamia angannvmand sinendoiunsunsilsa deiinsuidad@nuszdu
USEUayeisaeaseuy e N1SABUATININTEUUNIIANLERN VBN ING 1AL ATUATUNTILTMLAEANUTEUY
nans (admissions) nun Wenszurunsiudaniiusavsnm iilddannfinanin fanuikiuna
\neueifiinvue azdaalviAnUsyavsuafidaiaude mslddaniannsadumsiauilvdssdunimg
puinguszasAveandngns W olsinszuiumsiadenyanaiindnunluszfugaudnuivenns

a

Inemans andumalulagnszeundnitnummsaiansyde ansusednsanuazUsyansua
JududeadnemanisnssulusedudsendnuineularsnndunasilunissuinAnwiluszuuuuy
$UMS9 UBNAINUUTEUUNMTAAGDNYAARLIIANEING 3 THUUAITUDNANITTEUTYINIYITING Y

Tusgaudisaufnwimeulatsunfiansantunissutinne weluladnAnwnligaunimuiniu

dalauauue
1. Fawauauuzluniniwaidgluly
anumsAnwannsatewanis@nudld lugaglunsimunguiuuesmssuindne
iWiolilsindnunifguentAfissrad wasiimnuannsaiazduanisdnwidududiaiinunmn
Tuszezianidvuavomdngns wazihlulfduuumsdunsiauuazuivussnsinmsseunisaou
Tisiusgansam
2. farausuuzlun1sideadedaly
ansnseni Ul undngmsuunnavesnurinermanivievangasividuitaule il
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Abstract

This research aimed to 1) develop and verify the quality of a social responsibility test
of grade 7 students, 2) investigate the responses to the social responsibility test of the test takers
who responded to the social desirability form differently, and 3) compare social responsibility

test results to find the quality of the test that the researcher has developed, before and after
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grade 7 students responded to the social desirability. The participants were 787 grade 7 students
under the Office of Secondary Education Service Area 25 in the academic year 2020, obtained
through multistage sampling. The research instruments were 1) a social responsibility test
developed by the researcher for grade 7 students. It was a situational test with 33 items, and 2)
a secondary school students' characteristics test: a social desirability responding by AREASIG
Research Group, Khon Kaen University. It was a rating scale questionnaire with 35 items. In
developing this social responsibility test, the quality of the test was checked by using analyses,
basing on the Classical Test Theory (CTT), as follows: 1) the content validity was considered by
experts, 2) the construct validity was analyzed with confirmatory factor analysis: CFA, 3) the
discrimination was analyzed with Item-total Correlation, the reliability was analyzed with
Cronbach’s Alpha method, and the quality was verified with the Item Response Theory (IRT).
The research findings were as follows:

1) The social responsibility test for grade 7 students consisted of 4 components:
responsibility for family, responsibility for friends, responsibility for school, and responsibility for
community. The quality according to experts’ judgment showed that CVR value was 1.00. The
confirmatory factor analysis showed that the results from the students' social responsibility test
were consistent with the chi-square of 38.727, df of 29, P-Value of 0.1070, RMSEA of 0.035, SRMR
of 0.021, CFl of 0.995, and TLI of 0.991. The discrimination values were between 0.238 and 0.653
and had a significant relationship at the .01 level. The Cronbach's alpha coefficient = 0.947. The
ltem Response Theory (IRT) had the slope parameter (Q) of all the items from 0.30 to 1.96, and
the threshold parameter (Bij) of each item had an ascending order of values.

2) The results of the social responsibility test, which were classified according to the
test taker groups that responded to the social desirability differently, could be divided into 5
groups (SDR1-SDR5). It was found that the group with the highest average scores of the social
responsibility was the SDR5, with the score of 82.74. On the other hand, the group with the
lowest average score of the social responsibility was the SDR1, with the score of 71.98. When
comparing the differences in responses among the five groups by One-way ANOVA analysis, it
was found that they were significantly different at the .01 level.

3) The comparison of the quality of the social responsibility test, devised by the
researcher, for grade 7 students between before and after grouping students with socially
desirable response scores from the socially desirable responding test which was based on the
Classical Test Theory (CTT) revealed that the discriminations before SDR grouping varied from
0.227 to 0.584, and from 0.305 to 0.611 after SDR grouping, The Cronbach's alpha reliability was
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= 0.865 before grouping and = 0.861 after grouping, respectively. In terms of quality according
to the Item Response Theory, the common slope parameter (Qli) which was higher than 0.65,
was seen in 27 items before grouping, and in 28 items after grouping, and regarding the threshold
parameter values (Bi), ﬁ 1 and ﬂ 2 distributed towards both positive and negative sides in 7 items
before grouping and in 8 items after grouping. However, all questions in the social desirability

responding, both before and after grouping, had ascending ﬁl and ,82 values.
Keywords: social responsibility, socially desirable responding, affective test
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23AUTENBULTI8UTU (Confirmatory Factor Analysis: CFA) @145uatas1zluinani1sinaiu
SuRnvousiodsrumasinidoutuiseninuti 1 fudouadasedng

v s 1 ¥

2) A1971UNUN (discrimination) AENISAIANENEUNUSTLNININITAL UL U VDAY

£ o u o«

AZLUUTIY (item-total correlation) Tnen1sA1uINMIAIFUUSEANS andunusuuuiesdu ()
Fandendefifienuduiusiuegeituddymeadnfisesu 05

3) faudies (reliability) Tne3Snsadeuauaenndosnieludeisdulszanswean
¥89A58UUNA (Cronbach’s Alpha method)

4.2 fnwrnanisaeunuuIaruSuiaveudedenuvesngudaauiifinnsneumunay
Us1saunvesdenunneny

1) dman1smaukuuianIsneumuauUTIsauIvesdiaNundangugnauldu 5 ngu
TnemuiamAnUesiulng (percentile) wuanflsumazuuy T-Un@ (normalized T-score) @51918u
mmanasiunfidieFeruuuuenssiunmsneumuanaUsauesdauvestnissutusisennu U 1
anunsaulsinideunduiesdlunsinuadsdoandu 5 ngu (SDR1-SDRS) Ingldnsuuamiamane
AzlUUY T-Un# (normalized T-scores) U84 Paerattanakul (1977 as cited in Nathomthong, 2013)
warAnynamInauLuu e uiuRnveudedsauvasinoutuiseunuiti 1 utezndunou

2) NAFDUANMNLANFNITBIALUULANNSURN T UADESANYBI R UTI TNTnUALIAIY
Ussauvesderuurazngulagliaisa one-way ANOVA waginsgsiiU3euiiieusien (post hoc)

4.3 Wisuifisuamnwvauuuinanuiuiaveudedenuvasindsuduiiseudnm
Ui 1 fAigisuadetunounazndimsiangudaeuiifinnsnsumuanuunauvesdeny

Wisuifisuaaniniaiesile 1) nufnimaasuuuudafs (Classical Test Theory:
CTT) lng@ia1sanA1g1uduun (discrimination) Argnsmaanduiusseninanisaviuusede
WaAZIUUTIY (tem-total correlation) wazAALias (reliability) Ine3Snsvaeumnuaennded
nelufeFdulseAniuearinvesnsounia (Cronbach’s Alpha method) 2) NOEYNITNBUAUBY
Uo@ou (ltem Response Theory: IRT) lagn153tAs1z7 Graded Response Model: GRM Tag#ia15a41

1) A58 BSANNTUSINYBITDAINIY (OL) kAT 2) ATWISIARNSALNTAlIanuDILAaLIIgNS

mmou (By)



Ui 28 atfuit 1: unsIAN - Tquneg 2565
Vol.28 No.1: January - June 2022 133

NAN1599¢

Va v

AReagUnanTIemuingUszasinsideeeniu 3 neudsil

paufl 1 NMIRAIUILAZATIVEDUAMNINLUUTARMUTUAn YD UABdsRNYatinIT oY
Fusiseufnunli 1
1.1 mafmuuuuiaausuiinveurefinuvesinGeuduiseudnudi 1
naNIEUATIZABIAUTENOUINNIANYILENAThazuTTa A oates waznns
prampuAERsIdalomanmsinavesifsrsynuin aruiuiaveudediay naneds
AMENYNLTIYARALUNITUSURRULATN1TWANIDRNYBINALTRIRIsguasluday agr1alinany
werea 1o laldlunsufoRnunindivesaues ngssfeu saudanguune Snvtedaddiusau
Tufianssusine sudulsslenirodnuuardiusuiionine Nafioaswassausslovdlmfsludony
Usenoudie 4 aadUsznay 11 weiingsudsd i 1) musulinveusenseunia vneds audnue
vosyanalunsUfofnuias msuantoaniugiuraindnuesnsouaia Usznausae 3 woinssuusy
1A nMstsmdenissiuresnseunia maUfiRnungszideuvesnseuaia inswmdeilsddsaoy
vosnases uarliduinluianssuvesnseuni 2) musuinveusiowiiou mneis audnuuzves
yanalunsufonuuarsuanioanlugiugiileusududou Ussneudae 3 ngfnssuued léun
Thedeiieusgamzay WhAssAieulasimswanddetulasfu wastiednifouuusii
iWieuidlenszviniia 3) mnusuinveudeanuAne mneis audnvuzvosyaaalunsufiinuuas
nsuanseanlugiuzamdnvesanufnuinielsadeu Usenaudie 2 ngfnssuusd Téun dremde
fanssuvesaniuAny waz UjUuAniungseifouvesaniudne uag 4) Anusulaveusoyuyy
minefe AadnvuzyosyanalunsUftAnuuaznsuanseenlugiuzaundnvesgusy wajtuiinu
01fvey Usznaudie 3 woAingsuusd 1dun Wanushudletuygurulufanssusine Sdausanlunis
W wazn1sauasusy way UURnungseideuveayusy
1.2 MsasiadeuAmnIkuLTaa L uinvousedinuesinF st ulsendnundi 1
adus1e 31U 66 VB
1.2.1 #an15M319d@8UANNATY (validity) Usznoune Aunsadaiion (content
validity) A1ua591391AT3a519 (construct Validity) A191u199un (discrimination) WagA1AI73
e (reliability) wusn
1) HamsnsdeuAasIdudemnmsRasandesnuuasiitoaeulng
Hilormy uarRinsanddnsduaumsadaionn (CVR) fdwvity 1.00 yndo
2) NaN139539AUANATATIATIATIIAENITIATIBYIRIAUTENB UL E LY
(Confirmatory Factor Analysis: CFA) lagfiansanainuaenndesvadliinaainusuinveusedinuues

Uniseutudsondnuiln 1 dudeyaleUsedny wuii Anvilaiiuasnadedadlumanuin Chi
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Square = 38.727, df = 29, P-Value = 0.1070, RMSEA = 0.035, SRMR = 0.021 , CFl = 0.995 |TLI
= 0.991 M18ANITman1TInANSUR nveUR adsANve TS sut uTssuAnwn I 1 dadny

aonnnediutoyaldesednduariinnunsadelaseaing uanslumasenin 1

/ fal (¢ -506
703

75— fa2 — 474

803
T 3 e 355

1.000,

.87

fril [« .559
.664

861 —— fri2 [ 259

913
\ fri3 [ .166

1.00 scho .689 schl [ 525

858
\ sch2 [« 264

1.000

.96

_  »comlfe-337

B com2 [+ -388

1.000

com3 [+ -400

AN 1 NANNSIATIZTRIAUSE NV LT UTDIANUSURATEUMDEIANYDIdNS s udusTssuAnwUN 1

1.2.2 A19111997uUn (discrimination) Ta8N15ILATIZRAMUFUNUSTLWINAL LU

S8TDLALATUUSIN (item-total correlation) WUINTAIBETENIN .271-.659 WHDNINTUINULNEUN

Y

=

2949 Hinkle et al. (1998) 1Jumidlaudunusdus1audwIunas wazdanudunus fusgiall

Y] [

Toddamneadnisyiu 01

1.2.3 AnAuiies (reliability) #2635n13 Cronbach’s Alpha method wuituuuda
musuRinveusedauvasiniSsudulsendnudi 1 Sinnuiissiaturiity 0.947 Sadue
ArdiBsga (Srisuk, 2009) oTisiesisoasdusznaunudn i 4 asduszneu denrniisset

JEWINg 0.738 fie 0.859 wansdiannedausenaulinnuiiesgaduiieniu (Srisuk, 2009)

MUY 2 HANTISABULUUINAIUTURAYBUADHIANYRINGULHaUNNNITNBUAINAINY

U5150UNVBIFIANAINY

2.1 HANTABUKUUTAANUTURAYOUARAIAYN VBN UTIQNIANFUAUNANTITABUKUUIR
AnANwazvetinsutuliseuAnwnousiu: MsnaumuAuUTIsawIvedny Inedanquineuldy
5 ngy Wngldazuuu T-Uni (normalized T-score) M1UN15HUaAI1UnN8Y09 Paerattanakul (1977

as cited in Nathomthong, 2013) LaAINanIn1se 1
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M54 1 HANSHOUKUUINANUSURAYRUADHIANYDINGUEADUNHNTADUANAINUTITOUIVDY

depainany
. Y AZLUULRAY
, AZLULY Iuuiey . Y
ngu SDR - Y 52U SDR AINNAY AUTURAYDU
T Una ALVBIRADY o
Aadany
; Wuymanadi Tn1smauniunlnm
SDR1 <4264 20.27 fnsn L 71.98
Ussaunvesdenuagluseauiiun
; Wuymanad Tn1smauniunlnm
SDR2 42.64- 48.77 19.68 #1 75.60

Uiﬁmmmmﬁmma&ﬂmzﬁuﬁﬂ

W uyanad Tn1sneuAILA2Y
SDR3 49.15-53.37 21.45 Jrunang . . y 78.42
Unsaunvesdeauagluseauliunag

Wuyaaad dnisaeuniuaay
SDR4 53.75-58.35 19.68 a4 . . . 80.99
Us1saunvesdenueglusaugs

Wuyaaad dnisaeuniuaay
SDR5 | 58.73-71.00 18.89 gaunn . 82.74
UssaunvesdentegluseAugsn

A9 1 wan1snguaeuilu 5 nquainazuuy T-Und (normalized T-scores)
wuinguiaeuiifinzuuy T-Und fndn 42.64 dmeglungu SDR1 Wuyamaifinisaeuamam
Usrsauvesdsaueglusziunann waznguiaeuifinzuuy T-Un@ seming 58.73-71.00 dnoelunds
SDRS ({uyArafifinsmeuniuauUsauvesdanueglusedugann fasundy SDR1 uag SDRS
Faindugfidnnsmeunuanuusaurvesdeay uay SDR2 i SDRA 1Tugiilsifinismeumuainy
Usrsaunwesdsauidasaniazuuy T-Und eglussiufisgs aunns@nwives Uuntawam, 2013)
uazkanInaULUU AR URRTeUde dsauastinSeuduiseufnw i 1 lngdnnguaungugnauy
fiflnsneumunNaUIITaUITesdsAs (SDRI-SDR5) Wuin naugmeu SDR1 uaz SDR 5 flnzuuuai

SuRnvoUsiodniLaie 71.98 wa 82.74 Fulurmifaauargeiannuainu

2.2 HANTVAADUAIIULANG NVBINAATUUUAIUSUR AT UA B HIAUUILARZNRUE RO

PBenf one-way ANOVA LEAIAIAITN 2

M99 2 LARINANTISIUT U UAILLANANUBIAL LUUAINUSURAYDUS D AIALUDITNES U T

fisguAnw N 1 WeduunmunguiaeuiinisnaumuAINNUIsaUveIdIANnaiY

LIREIAIY

Fauusiianwn df ss MS F P
wsusIu
HANIRBULUUINAIY SENINNGY 4 7370.88  1842.72
Fuilaveunadinues nelungu 503 54344.02  108.04 17.05 .000
nFeudusisendnui 1 59U 507 61714.91

LYK o

*SyAUNEEIA .05

9 -
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NENTN 2 WU TUNAUNGUEFR UNTIN1TNUANAINUTITAUIYDIFIANRNS Y
WU1HA Sig YU .000 NUIBAINNINANITADULUUTAAIUTUR AT UADAIALTDIUNLT UL

24 IS

JseuAnwUN 1 Waduwunaungun ;mmaauﬁﬁmimaummmmﬂiﬁamﬁumé’mu (SDR1-SDR5) i

Y

a

Asuansnafuegsiifd Aymneaiansdu 05 uazilefiansaniiteSsuiisunuuand1eseg
(Post Hoc) seminemzuuuALSURAYeUsoderLvatinissutuiisenfnu U9 1 uazngudasuninig

AOUNNAINNUIITOUIVDIAIANANAY (SDR1-SDR5) LAAINARIAISIE 3

M5 3 LAAIHANTIATIERBTouMiBuTI8R (Post Hoc) seninspguuumnuiuiinveusiadeny

veriniFeutuiseNAnwUN 1 uazngugaeuninisnaunuAuUsITauIvesdenusineiy

. o - L . A nguEnaUANinIsRaUNINAIINUIITAU
wuuIaAUSURAYa UsadIANURstiniTeL .
% o o oan SRRGRZEY
FUUSBUANEIUN 1
SDR2 SDR3 SDR4 SDR5
SDR1 3.619* 6.441% 9.009* 10.759*
SDR2 - 2.822 5.390 7.140%
SDR3 - - 2.568 4.318%
SDR4 - - - 1.750

v o o

*sgautiydnfgy .05

INANTN 3 HANTUTUTIEUANULANANTENIINAN SR ULUUTRAUSURn e UsadeAY
YN EUTUITSENANYIUN 1 wagnquEnouiiin1snaumumINUIITOUIVRIEIANTIEE WU NaY
Amau SDR1 dauuansaiuynnguegeiitedfgnieadansedu .05 uag SDR5 dAuuansaiy

Ly 1Y

NawNERoU SDR1, SDR2 uay SDR3 egnaditfudWaynaadnszdu 05

naud 3 L‘LF%EJ‘ULﬁEJUﬂmﬂ’]W‘U’eNLLUU’qJIﬂﬂ’J’]&I%'Uﬁﬂ%aUﬁiaé’QﬂuﬂaﬁﬁﬂL‘%Elu%uﬁﬁﬂuﬁﬂw’]

14 Q’ as'N‘uunauLLa'“‘waamsmmﬂauwaawlumsmaumuﬂfnuﬂsqiauwaamﬂu
mamﬁl,ﬂismmsmﬂmmwuaameﬂmmwmmaumamﬂmaaumﬁamumamﬁﬂm%ﬁ 1
Mg uinsnaaeuLUUR il (Classical Test Theory: CCT) wagnquiinsnevauaitoaoy (item

Response Theory: IRT) handpm1519 4



Ui 28 atfuit 1: unsIAN - Tquneg 2565

Vol.28 No.1: January - June 2022

137

M99 4 wansNan1siUseufiguAMA LU IRA NS URRYe udedIANvesins s utuliseAnwUn 1

feularnaIiANguEAe UNIN1INOUMNANUUTITOUIVRIFIAY

a0AaLATIEn fiaufinngs SDR FTAUAMNIN NaeAANgY SDR | STAUAMAN
IUUEREY 508 AU 309 AU
NQENIMAFIULUUALAN (Classical Test Theory: CCT)
ANBIUIATIHUN o
e e AUAUTUS
(discrimination) Ing . ANUANTUSTEAUMUIN . o i
» 227%*54.584** . 305%09.611%* | szRufsiu
18119 item-total ANIRIRREN
nana
correlation)
AALLTBY (reliability)
e85 Conbrach’s 865 GRRHIZERGR 861 GRRHIZERGR
alpha method
wqwﬁmsmauaum%’aaau (Item Response Theory: IRT)
N5 ANNTY (O . A1UTNUNFA9ES . ANBIUIITILUN
0.30 4 2.32 02184249 |,
10 AUINDGaN
wmsfwesmsalean (B) | B, fArszning B, flansening ..
YaAnuIuIL

-6.09 f19 -0.81
B, fAsymina

-0.91 919 2.85

YaANNTIUIY 4 Vol

A1 B, ¥ -3.0

-7.86 919 -0.85
6, fAsyminag
-1.75 94 2.40

5 donidlen B,

fAI1 -3.0

NANTN 4 AaunmiuuinanusuRaveunediauvestiniseutulseuAnuUn 1 aungud

ASNAADUBLUUAIAN 1) A8 1U199UN (discrimination) TAENITIATIENANUAUNUSTEWINIALLUY

TeUBlarArLUNTIY (item-total correlation) NuIneuAANFUR AR UNIN1INBUAILAIINUTITAUN

IS 1

YOIFIANTAITENIN 227 D9 .584 waznasindai 305 04-.611 danuduiusiusy1sidsdAgy

'
= [y

NNEDANTEAU .01 ALY (Reliability) A28735n15 Cronbach’s Alpha method WUIMAIAHLTES

Y9aUUNBUARLYINNAY .865 LAZWAIFAWINNY .861 RINANU %ui’]uﬁﬂmmﬂqu (Srisuk, 2009)

ANNNSITABIANUTU () NBUAALIANTETING 0.30 D4 2.32 WaLNaIfnlAISErINg 0.21 B9

2.49 Famuinauaives Baker (2001, as cited in Juntawarn, 2013) A11UNIATUUNAIDNEIIN WAL

A1 wsfiwesinsalaas (B) Maneuuazwdinisdinngu SDR dAnszaeseasiu (B1 < B2)

anus1eNa

USZLAUN 1 NISWAUILUUIAAIUSUR AV URADEIANYRIT NS U Ul seudne U9 1

Tnalgwuudndedaaiunisal

1.1 MI&ATILIBIAUTZNOULATNGRNTINUITVBIANNTURAYB USDEIAN LagN13nTI9d0U

ANINAIUATHTIATIATI
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NAN1TAUATIZNDIAUTENOULAE WO AN TTUUITVDIANTURATOUA DA IRUTT AUILNZEY

a

furniFeussiutuisendnud 1 Idanns@nuienars 25sunssy wasideiifisados wui
arusuRnveusedimmesinSeudutsen@nu ¥l 1 Useneudie 4 esdUszneu uay 11 woRnssaed
HANIATIAAOUATIIIANE AULA ANLABAAR DITDIDIAUTENBY uarwORnTTUUYY T1uviednumne
fMoufimunzanfusiazedUsenay Imgﬁ:lf?fmszmm??a 5 viudildvinisussiduauaenades
AYILITANE AN LazAYILYNFITIRIUTEsEIRUsENaY WaRnsauted nadasany daden nsldniw
wazAungauiun3sut uliseafnuni 1 andeRnfuresifsrmgmuitgniiuiednvasy
vostormuiiaumsnzaniuisvesinidouduiseninu®i 1 Duvmnsaifdnasaelufiausysriv

nsasvanuaueInddasiadtavedlunanuiuiavoud odaauvosdnis sudy
frenfnwn i 1 lnemsleneiosdusznoudedudu wuilumansinauiuiinveuredanunuin
TunanisiaauiuAngeusodsauvasindeutuiseafnwdf 1 faruasandesduioya
WeUszdny swdundnguiansinnnunsadslassaisveaauuuinanusuinveudedinuvestinisey
FuslsenAnuiUit 1 denndesiu Kanjanawasee (2013) ldnanasnisinsziosiussnauidadudy
\unsuanandngiuanunsadelaseaing lasnsasaaeunuaenndevoslunadudeyailé
mnlamadiaudenndosfudoya awladléhlunaesdusenoudundngudmivdusussduszney
YR uANvALAfoINTIn MnuadindnIuansldiuvuinanuiuiaveusedenuvesineu
Fuseufnudil 1 Terwmsaddaseaia

1.2 auamaasuuuineuiuinveusodinuvesiniieutuissufnundf 1 Frudigiua
ﬁ‘]”]LLuﬂLLazmmLﬁmquwﬁmswmauLLUU@?@Lam (Classical Test Theory: CCT)

¥ aa

mamsmaaaauqmmwﬁwa"mwai’qLLuﬂ (discrimination) A3835 item-total correlation

v v
aaa v A a

nudmndedanuduiusiuedeldudiAgnieadfnseau .01 M9831NAITHAITUILUUTAAIY

[y 1 [ Y

SURnvaUARdIANYRIdN S suTulsauANYUN 1 ATAANUAUNUS A uTuNNNeD @ U UN oA

o v

=Y v a v & Jav o o ¢ & v a v aa
LU DIANALUUIAN T WY UU lIGUE)ﬂr]ﬂ’]lILLagaﬂwmgﬁﬂqUﬂqﬁmmmﬁﬂﬂialﬂaLﬂENﬂ‘UGU'JGI‘UigﬂTJU

Ya o

v a gy cal 1 v o a Y] = Al a_ o
VONUNLIYU LLaSNaﬂngaOWUﬂ"ﬁleﬂJE’J'Tﬁllr]ﬂL‘MllqgﬁNﬂUUﬂLiﬂusﬂuuﬁﬂNﬂﬂﬂﬁlﬂm 1 9NNINIRY

@

R v oA a 2 v o S o P oy al ° ~
galonaaedldiniasilouaziiutoyaantniFeutulisenfnu Ui 1 Swiuuin waslinnuvainvaiy
TuAUYIUUINVBILTUS S UNINUA LTI AVD LAY

AMNNATIAINITBIY BRI TRTRTUMEN TR e nduUsyavtueavesnTauUIAYEY
WUUIRATUTIE 31U 66 UB VAU 0.947 %uﬂuizé’umwmﬁmqq (Srisuk, 2009) M JuLyudl
a Y] v a W v S o ¢ Al & U aa a o
M DINLUUIAAINUSURATDUADEIANYDITNLS S UTULTIUAN TN 1 1T ULuUInNLANNE1? DAY

Ya

H3dulabiiainqudiegislunisviuuuineg1uiganesednuiuderaudedwalvinunin
é’mmwmﬁmasﬂuaxéfvﬁmﬂ Kanjanawasee (2013) l@namiatladefifinadomdudszdniaundios
Ao AINENIVBIMUU TR NALLUTUTINTEIALLLLATE AT AL USSR 0 IAZ WL
mwmmmm?{auﬁqﬁﬂﬁmé’wizﬁm‘émmLﬁsqqaﬁﬁu warn1sivuana v aug oudnavinli

AU ANSAIIg gAY



Ui 28 atfuit 1: unsIAN - Tquneg 2565
Vol.28 No.1: January - June 2022 139

Usziaudl 2 anuduwusszvinsmanisnaunuuinanuiuiaveusedinuvesinGey
Fusissudnudi 1 uaznanisneuuvuinqudnvuzvesinZeuiseufnuinaudu: nsney
A11ANUTITAUIVRIHIAY

2.1 HANIRNDUKALINNGUNITHOUANNAINUTITOUI VDI IAY

nsdanguipouiifinismeuniuamlninuivesdsauresinieutussenfnuinoud
$1uau 508 Ay (nguieeeszesd 2) fidulédangugpouidu 5 ngu l¥un SDR1 SDR2 SDR3 SDR4
waz SDR5 Wuinnguineu SDR1 (yaradidnisneumunuussauvesdennagluseiuniunn)
finouAniluievas 20.27 nguiimeu SDR3 (yaraTin1smeUmmALUTITAUvesdsanegluseiy
Uhunans) fignevanifuesas 21.45 Fednindunguiifigneuniniign uazngueneu SDR (yaaa

Y

ninsmeunuanuUTIsauvesdiauegluszaugann) IgnouAniduay 18.89 Fedndndungund
Y v A Ny o ' v a0 s A ] [ o

ineutesiign dvedunniingugneuniiduwiuanniigafengs SDR3 uyarafiiinisneuniumm
UssauvesdsatagluszAuUunans aenndeaiu Arunmala (2019) NlAfN¥IHATEINITINAMEITH
338555UTWAVNITANYINANITABUAILANUUTITOUIVBIFIANYDIT T8 Ut Ul sEUAnwInouRY

wuhnMsInnguiaeuiinsneumuasauvesdieniaglusedusiiunn (SDR1) uazegly
AN (SDR5) ddunutey wazdwlngidurungunisneununinuusisouivesdenueyly
seauUIUNana (SDR5)

2.2 MINAERUANNFUTUS (Pearson’s correlation) kAgMTIATIEAAILLANANLAENAFDY
AULUTUTIU (one-way ANOVA) 5E7#INNANITABULUUIAAI NS URATDUA DFIANTDIUNLS B
Fusseufnu i 1 waenduifaeuiifimanounuenuussouesdny

MnuanITenuhandusy ansanduiusvoauuuimisaesatiudaruduiusiuegil 345
ynfiansanmuinamives Hinkle et al. (1998) Aefimnuduiusiulusedudin wagnan1s3inses
ANULANANLAENAABUAINULUIUTIU (One-way ANOVA) 98311508 ULUUInAUSURAYaURadIAL
vosinGeutuiiennuti 1 Wedmunmunduiaouiiinsmeumumiuunsnuivesdanusiieiy

o w

WUIIAT Sig WU .00 nHneANIINGUR Ao uLARznaudALwAna i ue gl T d Ay e

o

D)
=3)

'
= [y

N32v .05 WallTuuigusganuinguineuwiaz nquilauwanseiueg1wildeddgyneaia

4

nszdv .05 Mbuuiilesnnnisduunngulaouniunisneunuanulsisauvesdnulagly

AzWUY T-UnA (normalized T Score) tdutnausinuin SDR1 Lag SDR5 gnindndaziuuianuay

U = ' | vala

ﬁﬂﬁ@ﬁ]’mﬁ’m‘lﬁmﬂ@’]’]L‘Uw}WliJﬂ’]Wl’f]UG]’W%Jﬂ’J’]&JUi’]iﬂ‘L!’W‘U@Qﬁ\‘Iﬂll Q\‘illF"l’]’]ﬂJLLG]ﬂG]’]QﬂUﬂﬁiJNG]’E]U@u

Y

E]EJN@JUEI?HF‘]QJ}W’NﬂﬂG] WWIVWﬁﬂWi@@ULL‘U‘U'}(ﬂﬂ’J"IMiUB\IWUE]UG]E]ﬁQﬂJJ‘UENﬂE]‘N SDR1 ey SDR5

wAneineiu SDR2 waw SDR3 Fullugifinsmaunumnuussaundedialussdiuliunanaonades

a

AU Juntawarn (2013) AlARmUILUUTANISNEUANANNUSITaUITREIANvRITEnlne Tnediinau

Tuniswdarumunedmsugiiasuuy T-Unfgs gndaindudfiiinsaeunuanusisaunedny

W
Y B

! 1Y) vala a o o 1 & wva
@%1“53@Uq3lﬂﬂ WAZNNUALLUU T-UnAnN Qﬂ'ﬂ@iﬂLUUEﬂW

U

AN15MDUANAINNUSITOUIR OFIAL
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Abstract

The objectives of this research were 1) to evaluate the primary factors of the short-
term Chinese language learning project in the Republic of China, 2) to evaluate the operation
of short-term Chinese language learning project in the Republic of China, and 3) to evaluate
the project performance outcomes of the short-term Chinese language learning project in the
Republic of China. The sample consisted of 68 individuals, obtained through purposive
sampling and quota sampling. The sample was divided into 2 groups. Group 1 comprised
1) executives, 2) lecturers in charge of the project, and 3) 3rd year students of the academic
year 2016-2018 as project participants, obtained through purposive sampling. Group 2 comprised
the parents of the 3rd year students of the academic year 2016-2018, obtained through quota
sampling. The instrument for data collection was a project evaluation form, according to
Stake’s model. It consisted of three aspects: antecedents, transactions, and outcomes.

The research results revealed the project performance evaluation of short-term
Chinese language learning in the Republic of China according to the Stake’s evaluation model
as follows: 1) Regarding the antecedents, on the whole, they were in the highest level, having
the mean of 4.31, or 86.20 percent, and it was considered as passing the 80 percent evaluation
criterion; 2) Regarding transactions, on the whole, they were in the highest level, having the
mean of 4.55, or 91.00 percent, and it was considered as passing the 80 percent evaluation
criterion; and 3) Regarding the outcomes, on the whole, they were in the highest level, having
the mean of 4.64, or 92.80 percent, and it was considered as passing the 80 percent evaluation
criterion; Furthermore, the evaluation result of the congruency between the intended and
the observed states revealed that they were congruent, and it was considered as passing the
80 percent evaluation criterion in all 3 aspects of antecedents, transactions, and outcomes.

This indicated that the project performance had the desired quality and achieved the goals.

Keywords: project evaluation, Stake’s evaluation model, short-term Chinese language learning



Ui 28 atfuil 1: unsIAN - Tuieg 2565

Vol.28 No.1: January - June 2022 145

unin

Uszinadudoduussimaunmsiuiaveslanlulagdu dnsfndesingsiauinuieiv
Uszinasng 9 ﬁaiaﬂ f19518971UY89 Bureau of Academic Service, The Secretariat of the House of
Representatives (2017) 5331 “Amissuil 21 Wurmsswwisele” Judnanumieudy
nMaivlnegenaiivesssnaluioifonedu §uu duwds nmdld wazUssneluendoy
Tefiuditumegdlanauldifomssdninanisnisdn ndu nma uagn1snms uwimas
Wasuwlauasugiansiliedanuaznasiunasesineussme seunumuesasIsasgUE Ty
Tundlanfifivnndunssnedluvssmaning @ sufedadunivinenisvesesdnisandsesnend
yiliianudndulunsldniwiulunisdearsedunsvats maseunwidulutiagduaiuise
Seuslivanratedemis ldinasdunisseululsassunion1siieusiefiiewiutomniamnig 9
srufanisluiSsunanidsunvinas Tamusssududs o Uszmadvesniw dsnnsidisauilasenns
wanidsuiidnsUszmaielduanuiiuvesgiiiduiouniwiey sensldluiFeunas]ddinoglu
anmndeuiisssemanioUszmadvesnuioidulssaunisaldunssnuen uazodaay
finwenslintuveasliitstu fafl Songkroekul (2015) na1a31 ATmeavTaFesnisiFeusiinu
AUNTHIAINUTENADIBINTHIBNMIE JUNATEIUNTIEAIANITIINMSAuglUAUsewme avinli
ymsvanusimunassuRave ukasiimnanduglugianmsieneuedlusasiiegmaUssina

WUt uLRUENsMmaniseee 20 U W.A.2560 — 2579 un1inedesusinilageainsol

(% (3

Tunszususgudud Adnisimuaidedamidu “aminerdeduwuusianisndnuaziauing”

[ a

Tnglinuddydunszuiunisudauaswaudnenmidndnwagliiluaieortnlusuiee
(Professional Development) wagliidaudsussloviveansdeindnunluuaniudeuiFeuineiny
M azIMUsIINE o Useinald1veaniw Jalaasiaasetieainusiulowaziusingmiaivinig
fuaningrdelulssinaukasiduindannaininusinilen1e3dznig (MOU) 1asan1siseun1wiu
n&ngnsszueduiy Central China Normal University w3o umningdongaianinanas i ol
tndnwilendldluAnyuasiininuemeiunwiwes Taussadunnussmadivoniu ddadu
msidalemaliin@nulaluiAuifesssaunmsaiienuies sueliiAanisiFeus anuszaunisal
334 (action learning) Jenauninglvivangnsagaansiudn a19179101913U AMEATAERT

(%

IAlATINTITIUNMYIFUNANEATIZELAY 1 ans1IsFUsEIIWUAY Wmudnanmiin@nwiagaiu
AdwvimdveauInends Fanmualidn@nwiduln 3 veusazinsAnwidisiulasenisnangn?
Duszesa 1 Weuass wiseUszana 45 Ju lnevmnamninedelaaivauy aldaeln loun anen
w3890 ANATEU AT A1UTEAURURWA warAKUUSEUTINANY
v & va o =& & Yal 1 ! o A = = o av A a
ety Idedadugiiduninlunisaniulasinig Faulangihnsidesesnisuseiliuaa
N13AnlulATINISSeUNIUNENgRTIEEYaY 0 @15130STUTEVIYUTU ranansATAansUdn

aUINNIAY AzATMERT WnIneraeTviglageainsal Tunssususyuius ieussiliuna



15ENTMTINANITANET UNTINEIFUURIETAN

146

Journal of Educational Measurement, Mahasarakham University

nsdudulasimafeuntvundngnsszerdu u assuizussnvuiu Ingldgunuunisussdu
Yesan (Stake) Mt Ritcharoon (2014); Mejiang (2015) lﬁLLﬁaﬂ1§ﬁmﬁmﬁauﬂaLﬁamsﬂszLﬁ‘uwa
Tassniseantdu 3d1u As Arudadeuidn (antecedents) Arun1sUfUAnI onszUIUNS
(transactions) wazA1ukadnEvIonanin (outcomes) 4 sdayaiildainnsussiduauisnusd

U a 4

UszaniamuarUszdnsnanisaniiulasanis welvigsuliaveunasdddruieitemsuiadaym

(%
=

Tounnsed wuImMmunly wazusulsensantiulaseinslingaau

AL VBINITITY
1. iaUszliutadeilosnuvedasinsseunywduvangnssverdu o a1s15asgUseuvuau
2. iaUsziunsufUAvedasan1siseun1eunangnsseagdu o ansnsasgusevIvuau

3. IeUTEIUNAT NS YRlATINSIS UM WITUNANgN STz evaU u a515UTTUTE MUY

3Bantiunside
1. Uszvnsuaznguidviang

U Y v

1.1 Ysgang laun 1) fusms 2) 0193853 uiiaveulasanis 3) diU1siulasens way
) fUnaTeeve1U13IulATINg nangasasmansiuda @a191711019130 AMzATAanS
wnTinenaeTuigilageansal Tunseususyudusd Unmsfine 2559 - 2561 913y 115 Ay

1.2 ngudmneldlunisyssiliuasedldisnisAntenngudmuneuuuiaigas uae
ad v A Y ! o & [ ! o &
TnsAndennauieg1auulaing 9Iuneay 68 AukUwlu 2 ngu Al

Yaa v I~

nauf 1 13Fn1sAndenngudinineuuuiatzas laud 1) fusms AuvasAmans

L

$1uau 2 Au 2) 9191384 Sufiaveulasanis S1uau 3 au 3) fdrsalasanis WudnAnwidudi 3
Unsfnw 2559 31w 15 Aw Un1sAnwn 2560 9w 18 AU wayn1sdne 2561 913U 20 AU

nauil 2 Ao funasesvesdidniaulasenis uwadufunasesesindnwidudil 3
Usgd1 Un15@nwl 2559 99uau 3 au Un1sAned 2560 91u3u 3 Ay uwazdnisfnyn 2561
$1uau 4 e Tneli38nsAmdenuuulmem Fafmuslangidisinlagenis 5 au se funases 1 au

2. w3 sdieildlun1sisy

wosflofildlunsifunusudeyadmiunsussidunanisduiulasanisluaded
WJunvuuszidunanisindulasanis §efdnwazidunvviesidiudssuiadn 5 szfu
Tneldguuuumsuszifiuvesainn (Stake) Mudseenidu 3 fu fe futaderudh sunsufdinie
NIEUIUNTT uazAUNAENSVSoRANAR S1uau 4 ga el

2.1 wuulslulaseansdmsuguIng

2.2 wuuUszidiulassnsdmsuannsddsuiaveulasanis

2.3 wuulsziulaseansdmsugdinsiulasenis

2.4 wuudszidiulassnsdmsugunasesvesiiinsiulasenis



Ui 28 atfuil 1: unsIAN - Tuieg 2565

Vol.28 No.1: January - June 2022 147

dwsunuuuszidiulasanisluusiazyn Uszneusie 3 nou Ae aeudl 1 wuulded1sia
EMsileTIuTIANUAMERU feudl 2 wuulssiliunasdnussnamnugULUUTedIAeSY
i 5 5z leun wndian 1n Urunana o waztiosiian WomunuusziiunsUssifiuresana
(Stake) 3 f1u iun Frudaderduds funsuFUR uazdunadns neudl 3 uuudndateile
ilensiausuuzAIARuLRILRAY
3. nMsnuTIuTINtaya
dvulszdliunanisanidulasainsidifusivsudeyadunquidmung S1uu 4 ngy
Ao HUIMS 91913855 URATRUlATINT JinTiulasang uazUnATesaeinTIulATINTg
4. MIIATRYvRYE
4.1 TeyagenmnmaINkuuAInINlateda vin1sieseilagldisnsasuiiasiey
e (content analysis)
4.2 YayadaUTIaanLuUled1539518n1Thag kU UUT B U@ YT T U AN

va o

1N153AT12ALABNITHINKIIAND ATSBEas Anade Arduleauuunsgu Je3elannue

Y

n1sulana Taglainagilaguulanien1snIeI9AIUNI 19890 UATAIATUVDY Ketusingha (1995)

AnUITEAUNISIUaNaNIn ALYz A0an U 5 Seeu fadl

Auedy  4.21 - 5.00 vanef faunmedlusziu unniign
Aedy 341 - 4.20 mneda dnaunmeglusedu un
Aedy  2.61 - 3.40 mnedla damnineglusyiu Yunan
A0dy  1.81 - 2.60 wnede dnaunnegluseau de
Aads  1.00 - 1.80 vanefs Saunweglusziu Yoedign

4.3 mMmuazUwuunsuseiiulasansnusUeuumsuseiuvesann (Stake) NuUseidy
AdenAdDITEMINATIAAniuanInaSe Feduludesimszideya 2 dwu fe

1) Teyai g3 uNIsuUTIENY Adoya 2 Useinn Ao 9NA1ANTe LATanINaTe

IS 1

= £ < ¥ 14 A a a a wva v ¢
FeazApanuTIuTINdeya 3 A1 e Aenduinew NsUFUR wasnadns
2) Yoyaedtunisanauna lveya 2 Useian fie wnindnisussengiliteya

PNATAANITITVANINDT Uazluvisndnisindunnmildtoyaanuanisuseliuiunisindunne

v
v Av o

4.4 fuanaeismdinanudsanldduninsgrulunisinduguinuuunesuLaue
Y9OUNIALATINITFTHUNMITUNTNGATTEULAY 0 @155 FUTEAYUIU (NUK.04) FaivuaLne

Az inmudnialuniniisesay 80 uazuvatdoyaanuuulsziiulasanis S1uu 4 ga @iy

AN5UTLIULATINIG A9519RLLDYAMINANTIS 1



15ENTMTINANITANET UNTINEIFUURIETAN

148

153 a 1Y ¢ & °o &
1919 1 Useaunisuseily LA UDYA LS LASUNAITINAINUELIR

Journal of Educational Measurement, Mahasarakham University

(%

undsdaya
Uszipunsuseidiv I p’,‘:‘ﬁ’qiqu nauTiEaESarudna
i {Suinvau {ﬁsqms funmas
1. dnudadgung Aamdonvedeing 4 Tu
1) Aunsenvedsulssinamiiulagens / / / / nsaduayunisaiiy
2) anunieuvetonsdisuiiaveulasams |/ / / /| Tasanns auaduAadiu
3) AunienveiinsulaTanig / / / /| vesnguidmanglaisinia
4) AVUNTOUVDINTINENSEATATENSVIAN / / / /| Souaz 80
5) AnamenvesasuiiinensinnsiFous / /
6) mmwﬁ”amauﬁamwﬁﬂgm / / / /
7) anunenvetgunsnin1sIansiieus - / / -
8) AuNTouveIVan - / / -
9) Anamdenvasermsanuiinngly - / / -
N INEGY
2. JuMsU{UR nssdunufanssud
1) M3IANTTeU3 - / / - UUR wofnIsusendig
2) MsdnnansuALEIUNTISeu; / / / / uana Udunussening
3) anndeuasussenanelutuiou - / / - 913158 A UnAnw) Ay
0) anmndeuazUTIIMANBUeNd Sy | - / / - AITUA AL UVBINGY
5) #N1NLINRONWAZUTIEINIAVBINENN - / / - Wavangliiinnindesas
6) 3¥81A1 / / / / 80
3. AURATNS NAHA AT L $UIINAS
1) nadugvisvesfitrsulasenis / / / / AiulATiNig muAY
2) nweitleFuvesiitrsulasenis / / / /| Aeviuvesnguidvanely
3) Uszaumsalfilésuvesiidninlasins / / / / mnir¥esay 80
4) WeARveElinTmlaTINTg / / / /
5) anwienalavesuims e1ansd funases |/ / / /
wazidsmlasang

6) nafianuleisy / / - -

NaN153Y

n1sUsziliulasINIsiseunYIAUNANaATIEET Y o

6 nOU AN EUBNANT IR IwNTRYAlAR A AURsD LU

Aaudl 1 wan1siiasedayainefuaniuninvasglvidaya

a15150u5gUsTvTUIY wuteanily

NaILATIERTayanluvesneukuudaun1N Iuunmunguidinaneiedu 4 nqu

Y

IS a v ! dy
I51vazidunnenoludl



Ui 28 atfuil 1: unsIAN - Tuieg 2565

Vol.28 No.1: January - June 2022 149

Y a ! ! & I A a & v ) ]
1) %‘U‘J‘W'ﬁ NWUIN ﬂQMLﬂWWNWSWQﬂNWLﬂULWﬁﬁﬁgQ AnLJusasay 100 lIGU’NE]']EJﬁgﬁfJ'N

a A =

31-40 ¥ way 41-50 ¥ 37uIue89as 1 AU AAUsesay 50 ANUE1AU NINUATIIAINISANEITE U

q

sy ven Andusawaz 100 Siunimadsin1sdue1ansd uagdeiemansnansd Suiuedisas

1 Ay Anludesay 50 auaIsu

¢ Y a

2) 9191588 5uRnvaulasenis wul1 nagudmsnediulngiumendgds S1uu 2 au

Y

)

adusevay 66.7 drulngdeave1gszning 21-30 § 91uu 2 Aau Andusesay 66.7

= [ 2 a o

o S a | a < ¢ a & v
WQV?J@N'%WﬂqiﬁﬂwqigﬂUﬂimquW LAZUANLIAUINIIVINTIUUD1R158 ARLJUSBgaY 100

3) {id19aulasenis wudn nqudmnedulvgidumandgs 9w 48 au Andy

[

$owar 90.57 dwlngfivaseryszning 22-23 U §1uiu 26 au Anidudesaz 49.05 sosasun 24-25 U

a

F1uau 21 au Anvdusewar 39.63 seavtulvagiudiulngifudn@nwdulan 4 $1uau 20 Au

q

'
a [

Anudovaz 38.00 sosaudutn@nuduid 5 swau 18 au Anidudesas 33.50 InsAnwfidn
Saulassmsdlngdudn@nvidudi 3 Innsdnwn 2561 S1uau 20 A Andudesay 38.00
soeasundulnisAnen 2560 $1uau 18 Au Antdusesay 33.50 szezainisiieuntwdudlng
fszeviian 4-6 U d1uu 26 Au Anudeway 49.00 sesawn 7-9 U $wu 21 au Andudesas 39.62

4) funasasvasdidrsaulasanis nud ngudhmanedilngidumendgs duiu 8 au

Anlufawar 80.00 drwlngfivasengszning 51-60 U §1wiu 5 au Anlusesas 50.00

naufl 2 wan1saasieideyanisussliudadsindrvaddasinisifeun1udunangns

sregel ol A1515u3gUsEYIvUIY

M99 2 KANTIATIEYITeLaARAsN1sUTEu T

b4 o o v &Y
. - dutadeiudr (nusifesas 80)
ngugnauLUUUTELiTY ;
q v ! = v a
GUILEL) S.D. wlaka Souay nan13UszIdiy
HUIMS 4.50 0.31 WNgA 90.00 H1Y
91T URAYEULATING 4.30 0.79 WNAgR 86.00 HAY
HlinTlasanig 4.22 0.77 WINige 84.40 H1Y
HUnATosveIidnsmlaATINg 4.24 0.62 WINAgn 84.80 B
594 4.31 0.62 wINMgA 86.20 K1Y

91NA159 2 WU ngadvunenia 4 nqu dannuAaiunenisuseiduladeuig
Tunmswwegluseauuiniign tnefianadeowindu 4.31 Aadudesas 86.20 nan13Masa Ao

H1wnaein1sUsliuiesay 80 Weannsannguidmunadusengu wuin nquiiliaaiiogegn Ae

€

U3n1s eglusedvuiniian lnedaedewindu 4.50 Aaidusosay 90.00 5830w Ao 813138

cEg e

Suiingoulasenis agluszruuiniige tnedanadewindu 4.30 Andusevay 86.00 waznguid

I Y oY o

Andetougn fio JiinTaulasenis egluszdvuniign lnedawedewiniu 4.22 Aadusesas 84.40

Y



15ENTMTINANITANET UNTINEIFUURIETAN

150

Journal of Educational Measurement, Mahasarakham University

AauN 3 namsAaszidayanisussliudunsuifveddasinisiieunedunangns

STETAY 8151505 gUTEY YUY

M99 3 HANTIATIENTRYARRAENTUSEIUAUNSU U

v a va Y
. - AuMIURUR (newsisesas 80)
naugnauLUUUTELETY ;
q u ! = v a
AlRdY S.D. wlawa Souay nan13UszIdiy
HUIMS 4.72 0.23 WNTign 94.40 HU
9191585 SuilnvoUlATINTS 4.77 0.67 WNAgA 95.40 H1Y
Hiin3lAsenTs 4.38 0.73 WNAgA 87.60 HY
AUnATeIveii1sInlaTINTg 4.34 0.76 WNTign 86.80 HU
32 4.55 0.59 wINMgn 91.00 By

a wa

91101579 3 WU nqudinaneds 4 ngu dennuAaviudenisuseiliuaiunsufun

Tunmswwegluseduuiniign nefidnadewindu 4.55 Aadudesas 91.00 nan13MaITU Ao

6

| a v A a ! I3 ! ] oA ~ 2
NIULNUNNNSUSELUUSREaY 80 Lll@Wﬁ]’]iﬂ«ﬂﬂ'ﬁqﬂL{quNqﬂLUu5’]Uﬂ'ﬁqﬂ NUI ﬂ'ﬁqlW]ﬂ']LQﬁU%ﬂ\‘ifjﬂ Q]

6 Yo

9193855 uRnYeUlAsINTs agluszaunniian lnedAnadewindu 4.77 Anluiesas 95.40 09831

Y

fio fu3ms egluszaunniian lnefiduadewindu 4.72 Anluiosas 94.40 wavnguilAwdetiouan

eXp  eX¢

flo JUnAsewinsulasInTg egluszAuinian lnedanadewiniu 4.34 Anluiesas 86.60

AaUN 4 NAN13ILATILNTOYANTITUTEIUAIUNAANT VBIATINITTBUATBIAUNG NG AT

FTULAU 0 1571503 FUTTUIVUIY

M99 4 HANTIATIENTRUARIRRENTUTLUAUNAANS

1% v ¢ &Y
. - AuUNadNs (1nousifesaz 80)
ngugnauLUUUTELETY ;
9 v ! = ¥ a
GUILEL) S.D. ulara Soway Han1sUsELiY
HUIYNS 4.95 0.07 WINgn 99.00 i
91397158 SUHnYaUlATINTT 4.76 0.36 Wndian 95.20 HAY
Hiinsalasenis 4.39 0.76 Wndian 87.80 HAY
HunATeIveElinTIulATINTg 4.46 0.52 wndign 89.20 FY
594 4.64 0.42 WINMNEA 92.80 B

91NA1519 4 WU N IEnene 4 ngu dAuAniuson1sUTH U URAa NS
Tunmswwegluseduuiniign nefianadewindu 4.64 Aaludesaz 92.80 nan13Masan Ao
! ¢ a v N ! & ! ! oA = =
H1unaeinsusziiudesar 80 Wensannaud muneidusigngy wuin nquiAnadegean fe
HusnIs egluszivuniian nelianadewindu 4.95 Andusesay 99.00 5998311 Ao 819158
[SuRnvaulasanis egluseauaniian lnedaadewindu 4.76 Amdusesay 95.20 wagnqudl

=

g
Andetougn fio JiinTaulasenis eglusedvuniign Wnedawedewindu 4.39 Aadusewas 87.80



Ui 28 atfuil 1: unsIAN - Tuieg 2565

Vol.28 No.1: January - June 2022 151

paudl 5 n1sUssiliunludanAdassznIned sl mandeiuaninasveslasanisizeu
mwSundngnsszezdy a sssaigusreuiu musluuunsUssiiuresan (Stake)

H3delanndunisiiusiusiudoya 3 a1u s Audadednd dun1sujus was

sunadns dududeyaivatunisussenslunisuszifiumnuaenadesszninedeiininnsiy

anmaseedlasinig lnelunisussenedeyaasuaudenndealdninin 1

nsussenedaya
feA1ands R GHRREN
Tadeudn < > Yaderudn
ANUFUNUSLT AN ANUFUNUSLTIUSEINE
4 ALEDAARDY 4
ATEUINNSUAURA < > A3EUINNSURUR
ANUFUNUSLT UG ANUFUNUSLTIUTEINY
4 ANUEDAAR DY 4
wnan1sanidulasinisiSey | < > | wanisafiulasenisis ey
AT UNTNGATTL UL AT UNANGATTZETHY
o @915eUSIUTETUIU Al @157150U55UTEV 19U

2 1 NSUTIENENTUTEIUANNEDAARDITEWINENIAANTIAUANTNAST

31nNN15UsTUANNERAAG 8ITENINF T AAnTsd vanImaseseninen1udadedign
AUN1SUUR wazAtunaans aauaufaivveinguidvunene 4 wuin Jadeis 3 du

fieuduiusidangnawaranuduiusidelszdndseninsdsfiaanisivaninasadulumuna

(%
o [

iATanudnsaseray 80 FamaanansasmansUndin avivn eIy dn1sinuedanananiy

asluleun1sAiulAsINg Mudunaudail

VYo

1. suladedidy n1991313596SURAYRULATINITHNISINTENANUNTDUEIINTN 5 1o

FUIINNTITIUAUNTANRULATING BIASIUAIUNSBUVDIUUTEN LagIATILUUNBSULEUD

va a 1

yoaudlfnanssy sennlunisussaunuivunine1deasmansninag iewseununsouves

L4 L%

\Wewmangns Jaeu vein wargunsaln1sdanisiseudane q antudunisussrduiusiasanisiu

Y Y

[ |

UnAnwuazeuludaiunases gavineidunisussyuwisumnunsounouluisauniwiundngns
svovdu FedaiimanTileuaenndosiuanmess AIHANTIATIERTRYALUNT 2

2. AuNSUUR Mafaeusenkuuianssunsiseuinwiuldmuigauduindnw
Y1IF VR ‘17?@E‘J’qﬁmﬁmﬁﬁmiiuﬂ’mmﬁﬁwﬁlﬁﬁ’uﬁﬂﬁﬂm laun n1sfnwigauiiun1sInnissey

N1389UVBINNIINGIFY Uazn1TANYIPIIUAUAAUTRIUEITUIUIINUMAUTBUTAG 9 wenaNil



15ENTMTINANITANET UNTINEIFUURIETAN

152

Journal of Educational Measurement, Mahasarakham University

anmindenuarusssinanslulasnsuentudsuiiarumenuoronisdoud sauviven
fdssnnenuazmnuaziidmihiiguanasaian Uszneuiuenaseyiuiaveulassnsiinnsgua
wazlidUinunfutin@nwinaessyasnaniiSsusgustimaiy vildindnwuasiunasesinugule
Fedsfiamsiinnuaenndosivanineis fmanmsiinsgitoyalunisna 3

3. funadns dnAnwldsunmsiunuzmanvIuasun 4 inve dawalinadugn’

NMINSBEUNIIUgU amnsatesranuiilasululdlunsaeuinsgdunwau HsK 4 Fuldle

a a

fagaRarnuzuarUszaunsainsldiinluiassmaiunniu dwaliindnwifaianadfidse
Ma3udnwuey Tausssudu fenusulalumsaununiudwesnnn sauiaiaussiunialassn
UAnwweRUszmedy edafiaemisiinrmaenndesiuanimais dsmanisiaszidoyalunss 4
jisdl nsdndulasanismunaudnanamisniingsviunisujsaliguaduialy
nsdulassniaaudad naninasa enisdudulassniafountsIundngnsszosdu

ans1sasFUsTTILAY 159982983085

AAUN 6 N1IANFUAMAIVIINANTITUSEIULATINISISBUNIBIFUNANGATTLLHY o
#151503gUsz U Mugduuun1sussliuvesHlan (Stake)
A3 duaniunsusiliuesdusznauna 3 au Ae Arudadedidl Aunsuun uag

[y

AUNAFNS taeUsetiunINEenna09IsE I NEIN AN TINUANINDSS (HIn1nd 1) anuuldinue

¥
(Y [ o

A daaudnsanunusisovas 80 inmualunuuresuaueveaydfilasinisisoun1wiiu
[ & [ N <) o o 1 =
nangnITrErdy  a1s1suiIusEvudu (nun.04) uududigTadtlasenisdauainuas usss

Wwnenseld wielddumasgiulszneumsindunnaivedasins feseazdenlunisnd 5

M99 5 NsARAUAMAYBINaNTUTHIIULATINTG

CRUTRRIER ANTNDIY Han1sUsELliY (nauaifeuas 80) nsARAuANA
1. fudadeindn
1) AUnsay 1) sulszanalasenisil 1. fuIms Sesag 80 1) Asfienamsannndos
YouuUsEIN | Wganeuazdnassnny 2. 919138 Souaz 80 UaNINATa N1ALily
auliulasains | seaviBealdegnamuivan | 3. did1salasins Sevar 84 | lasensiinnuninuag

4. JunAses Seuas 84.5 ussaidmang

2) Anunsay 2) 91N3ERURAveU 1. UsnNs Jewag 100 2) Avfimanisaennded
V94919158 lassnisiinnunseuuay 2. 919138 Sosag 100 UaNINa N1ALily
H3URAYeU Angnnlunisanidulasang | 3. didnsaulasnis Seeay 91 | lasanislinaninuae
1A5IN3 4. funases Souay 87 ussglmuneg
3) AnuUn3ou 3) fidrsulasenisiiany | 1 EuIms Sesas 90 3) Asfimanisaonades
ALNART et wieuuazAMUNTERRIeTY | 2. 9137158 Joway 86.6 uanmase nseiiy
JGRNRE 3. guinsuilasing Sesas 87




Ui 28 atfuil 1: unsIAN - Tuieg 2565

Vol.28 No.1: January - June 2022 153
Feflmnande HANDI HansUsTliy (newisewas 80) nsARFUANAT
4. Junmses Seeaz 89 lassnsiinaninuag
ussaulnang
4) Anunso 4) W IMeNdeAgAEnsT | 1. fuIns Segag 100 4) AafimanTsaenndes
voumTingny | sanunFeslunisdeusu | 2. 819138 Jewax 86.6 uanINasa N1sALiiy
ATANERSYNAY | Uazguatindnw 3. gunsulasans feeaz 87 | lasamsiinauninuas
4. Junmses Touay 88 ussauvang
5) AnunIos 5) fapuilnnuianuaiinse | 1. 913158 Seuay 93.2 5) AafimanTsaenndes
voufaoudifie | wazdszaunsallunisdans | 2 fidhsaulasens Sevar 84 | Auanima3s msdidu
msdamsten; | Seug lasansinuA LAy
ussaulnang
6) AN 6) UMIMENFEATANENSYN | 1. fUvs Segay 100 6) Asfinanisaenados
oo 2 divdngaseeulandns | 2. 919158 Jeway 86.6 fuanmase nsaniiy
nANgns WLNTinYen1UYes 3. Jinsulasens Sevar 86 | lasannsilamninuae
tindnyinsurie 4 finwy 4. Junmsed Tegaz 90 ussgmang
7) Anundox 7) unineden3Amansang | 1. 81138 Seuas 86.6 7) Asinaniiaenndes
vosgunsnints | dTangunsallun1sdanis 2. Juinlasams fevaz 87 | Auanmase nsaiu
Insiseus Bouiifanviuae lassnsiinninuag
ussaulnmang
8) AUNTay 8) UM IngauATAENT 1. 813158 Sovar 86.6 8) Avfimanisaennded
Yoaown IEveRnnAnY 2. fidrslasas Seway 87 | Auaninase nsaiy
shemAfivasndfemnya Tassnslinauninuay
#on3hiaIn ussgmaneg
9) AUNTaY 9) UMM IngaLATANENT 1. 913138 Sovar 100 9) Aafimavisaenndos
yosormsaaIL | vnas fdsenea 2. Juinslasams Sewar 92 | Auanmase nsai
el a¥aINdng 9 ATUATY lasesnsiinunnuay
UATINY Y usqulmaneg
2. fuUMsUHUR
1) M39AN13 1) apudnNangsuN1Tan 1. 819138 Jewaz 93.2 1) Asfienamisaenndos
Seus MaSeuslamusauny 2. Juinslasams Sewar 87 | fuanmase nsaiu
ANNENATNVDE T lasesnsiinunnuay
Y1IANYIR usqulmaneg
2) M3InRaNTIY | 2) wnInedeasamanivan | 1. fuIms Sevaz 90 2) Asfimansaenades
duasunmsiseus | 2ln1sdnfanssuiauw 2. 919138 Souaz 86.6 uanMase seiiy
Jouiewedudnonmiliiu | 3. fidrsaulesinis fevaz 88 | Tasamsiinunnuas
Unfne 4. Junmses Seuaz 89 ussquivang




15ENTMTINANITANET UNTINEIFUURIETAN

154 Journal of Educational Measurement, Mahasarakham University
Feflmnande HANDI HansUsTliy (newisewas 80) nsARFUANAT
3) ANTNUIAREY | 3) ANNUINTOULAL 1. 819138 Jawaz 86.6 3) Aefimaniaennded
LazusIIMA | usssmavestuduieny | 2. fihsulasins Sesez 87 | fuanimass My
aneludiuden ﬁ’JEN’]@JLgEJGiEJﬂ’liL%EJui way 1AsINTEAMA LA
fangunsaliifienuiuae ussaulnang
4) @NMMWINGBN | 4) ANTNLIRREILAY 1. 819138 Jaway 93.2 1) Asfimanidennded
LaTUTIIINA | UsseIAvesenasanudl | 2. fidrsailasenis fesaz 92 | Auanmads sy
meoventudou | o BodensiFous lassnsiinaninuae
uariidsdnneauagan ussaulnang
N9 9 ATUATU
5) @anmwIndeu | 5) vewinilaunsaldnuaey 1. 913138 Sovar 86.6 5) AaimanTsaenndes
WarUTIENNIA | A2NEEAIN sEuusnwAy | 2. Qinsiulasams Seeas 87 | Auanmase nsaiu
YBINBNN Uaandy uazidmihiivein lAsINTERMA LAY
auatolalduasunlaleym ussadmuneg
i
6) SeEELIAN 6) szeziatun1IALiy 1. fUsMNS Sewaz 90 6) Asfimamislal
lassnsianumangay 2. 919138 Souag 73.2 HOAARBANUANINATI Na
3. guhsulasans feeaz 77 | n1sUsEAlY WUl W
4. Junmses Seeaz 79 et 1 g waglilsiny
it 3 nda Fetuaasdi
wfinmsusuuliatu
3. AUNATNS
1) wadugquisves | 1) dnAnwinadugs 1. ffu3ms Segag 100 1) Asiimemisdenndo
finsalasins | vamadounedugdu | 2. 919798 Sovay 85 fuanInasa N1y
wavanunsmiosdawii | 3 fididnilasans fevaz 85 | Tassnsiinaunmnuay
Iosuldldlunsaeuinsedu | 4. dunases Seway 89 ussauvang
A3 HSK 4 LUl
2) inwediléisu | 2) dhdAnwninisiuwinee | 1. §usms fevaz 100 2) Asfimansaenades
VoI NMINSH-NIINA-N158U- | 2. 913158 Toway 90 AuanIMase N1y
1A5aN13 N3WEU 3. Jisulasens Sevar 85 | lasanisilauninuae
4. Junmses Segaz 89 ussgmang
3) Uszaumsaldl | 3) dndnwniivinuzuas 1. Usnns Jewag 100 3) Asfinanisaenndes
lgsuves Uszaun1sainislddinlu 2. 919138 Sogaz 90 fluanmase nsaiiy
Aid13lasens | dusena wasidnlaly 3. gunsulasans feeaz 87 | lasamsinauninuas
AwUag AusT NI UL 4. JunAses Sewaz 92.5 ussauvang
Ny
4) LINARYDS a) thdnwilanadfiadents | 1. fuims Sevay 100 1) Aviaavidennded
Aidnsalasens | Beuimwuariausssudu | 2. 919138 Segag 100 fuanInase N1y




Ui 28 atfuil 1: unsIAN - Tuieg 2565

Vol.28 No.1: January - June 2022 155
Feflmnande GHUVIEEN HansUsTliy (newisewas 80) nsARFUANAT
wazfirusilalumsdeans | 3. fidhsanlasens fevar 87 | lassnnsinuninuas
saiaiausstumalaly 4. Junmses Seeaz 90.5 ussgtmang
nslAnusefiusemady
5) avwidianela | 5) Uselowiuazenuduend | 1. guims Sevag 100 5) Asfiaaniaennded
VDIUTINS tnAnwilasuainlasinis 2. 919138 Sosag 100 UanINasa N1sALiiy
913158 SeunwIunangesseer | 3. fid15ulasents Sevar 88 | lasennsiinauninuay
funAses uaz | du 4. gunAses Soeaz 90 ussglmuneg
Hiinglasanig
6) nafiannty | 6) nadugvisveslasenis 1. Usnns Jewag 100 6) Asiimanisaonades
a5y Hulunmuingusvasdiinsly | 2. 919136 Yeway 100 AUANINAII N1SALY
lAsINTERMA LAY
ussaulmang

21N91579 5 ausafnAunuavewmansUssiiulasinaioununiundngnssvsdu o
assnssUszwuiu I nan1sussifiulassinisiauaenndossenindeiiaanisaenndosiu
anmasa lnsnanisusgiuaufadiuesnguidimnednlnglidininfesas 80 faludutiade
Yt funsUFOR wag sunadns daandiiiiiuinnisdiulasinsiinunmuazussqudming
WAWUTIAIUA 2 A un1sUGUR 5190197 6 seesiaan G897 menialidenadesiuaninade
nan1FUTEIEY WU dunael 1 ngu way Lisnuinaet 3 ngu waasliiiiudiasiiazdnsuiuuss

AusgevaunsiuSsunwIuranansseegauliiiaumuzaniun s inyen1en 1w

dsUunauasaiusiena

mnmstspidunansdiiulasnisfeunniundngrssverdu a amsuisssrsuiy
AugULuuNIsUsEIuYeIaan (Stake) Eﬁ%’ammsaaqﬂmaLLazaﬁﬂiwamamui’quszmﬂﬂé’é’aﬁ

1. msUszliunasiudadeindn

a

Ya o W v o < a = 2 v i & ]
AIdelammuaUssinunisysadu 9 19n1s Tnednsiiudeyaarnnguidvanens 4 ngu
% = P 2 v | o f Yy a
g IUTIONTIA 5, 7, 8 wag 9 Niimsiiuteyaanngudmung 2 nau fis e1ansdisuinraulasinig
war1U132ulasen1s W esnnnquidinune i du usnis wazUnasesves]id1saulasnis
Judhesnenmsiieegliausnyuasnisaduayu Jdlilasudumdduse Fsliaunsauszdiula
PNHANTIATIdeyaAaden1sUszusudadedidilun1se 2 wudn wan1suseiduy
audadednd dunasinisUsadiudesas 80 uansliiuiinisaniulasinisinunmuazussg
Wnng (Aeseagidenn1sng 5) lage1313dysuiinveulasanisiinisinssuadunsaulususig o
82911 5 Ao ANNIEUINNISALE 1) N15UEaIUNUAUNNIINEIFEATANENS NI 8T Y

MBHUNIAEULATING Y lsuAInedeauIsasiunses suaunsoulsegdUsEans nmw



15ENTMTINANITANET UNTINEIFUURIETAN

156

Journal of Educational Measurement, Mahasarakham University

4 v =

Wy Msdagaeuiiiuszaunisainnsdanisiseuituindnvviriend msdadquatindnu uay
msdmweumerintndnwdnsd iWudy muisansoenuuudonmingasiineulangnisiaun
finvenmIuresinAnwasuiio 4 e uaglddnuimmeiufauTaussanidmesnie e
F1falen1sileuLaENITINAN ALY @oAAaesiU Faculty of Education, Bachelor of Education
Program in Chinese (2014) #i3uMInsiaNANdnvasilavresinAnyvdngningmans
Ui anv13vinwndu 1391 “dndnwidediinuwenisile nisye 1381w malisu mwlnguag
w1y wazlianuaulaldsliGew” 2) nmsdavihuuulesuauevesud@ianssy 3) n1sussynduiug
Tasamstuin@nwatwioiiles 4) msUssgasdsnamumiounouluiisunuviundngassvezdu
Usenouduenasdiiuingeulassnisfinisiamunantsduiulasinisediedeiiies sauiaiinizgua
wazlidinwuin@nwinaenszernmiGousguszinadu shlsindnwuasfunasesdmiugula
daalinisanfiulassnisiduldeanuieuses
2. MsUsTEuNafUNSUUR

a

Ya o Y o < a = < ¥ 1 & !

Aadelamvuaussiiun1sussdu 6 :19n13 Tnednsiiudeyaannnguidmanens 4 ngu
o d‘ A= [ 1 ! A ¢V a

gnIuTIONTN 1, 3, 4 wag 5 Nimaiudeyaanngudmung 2 nau fis 81975 URnveulATINTg
war1U132ulATen15 wesannquidinune du usnis waz Unasesvesfid1saulasnis
udhegrunenmsiineglirUinwasnisaduayu Jaldldsaundunsluse Fsldawnsaussduled
NHANTIATIENToyaARAeN1TUTEEUAUNTUSURLUASE 3 wudn man1sUseidu
AuNISURUR /WrwnasinisUssiudosay 80 uandliiuiinisaniulasinisiiqaunimuazussg
Wwmine (fasgawidunlumsng 5) Geaeusanuuufanssunisissuinuduldvngauiuinfnw
| a v v a a v a . . A v v ¢ v o @& o w
Y1AyF laglinsdananssunisiseusidesn (active Leaming) Mdjunadnsveisow 1WudAgy
(learning outcomes) kagdMINIFYATANANTNINAITNTIAAINTTUNMUETOU LiNaLaTUANEA N
ItudnAnwinusdiuun1sdnnisiseuiannisasiieu iRt (action learning) Muiulviiseula
AnUURananiunisalase laua n13fnu19aurun1sdanIsiTeun1saeure NI INg8e uag
nsAnwnuiuAaUTausTsIuanurasseuid o iWelrinAnwlaSeuiawias Tnusssudy
dWldludinanuduegrniu wavanunsadudilidnduanmuandeuls Medsanansadiauiivag
Usvaun1salilasuundszgnadldlunisdanisiseuslugiusdasuniwvdulugamalulag Uiulan
(digital disruption) waziinusglevusenisusznavendnlusuian aunaiilain “lassnisiSou

a (Y Y o a < Aa a 1
AMFUMANgRITEEYaY M ansTausiusEvudu Wulasansiiiee sl Wayuieslnl q
wagdauselovgegaundnAnyn” 6l Sutthirat (2016) N813971 “MsTANTSITeusluARlITTYn 21

Y Y a IS

Yy  a Y] v Y Yo a =~ Y]
@aﬂmﬂqiwwuqaﬂ@uuagﬁLﬁUUELWVIUG]@ﬂqiLﬂa EJULL‘U@Q?J@\TIﬁﬂIU@U']ﬂW LWEJI‘WN LiﬂUNﬂmaﬂwmz

Y

'
=

NaonanoaiuAmsIui 21 Tu 3 U fie A1uAINT AUTnYeNITSEUsLaENISAN kagMmuinyeTin

gnilansdnaninwindeuidnasunisiseusvesfiseuiuiludsdAgninienin anmuindeu

YV a

nseusluanissuil 21 desduasuliSeulaldisnisSeuldegnsadesda Wy n1sues n15fn

Y



Ui 28 atfuil 1: unsIAN - Tuieg 2565

Vol.28 No.1: January - June 2022 157

a 13 & A @ v Y] v v QJ' ] Y}
n13ile Msdeans wazn1sviuluiy Wudu wazmsdnanimwinaeulvilsunuununneaiy
AINUTUN 3 JURUU Ao anmwingeudniunisldaus anmuwindeudmsunisvinnuduiiy uaz
anmuandendmsunisasiieuiRase”

[ 1 v Y

uenanilsreznanisadulasinsifinnuwnvaududedfyson1swaunue nenie
W12 Y952 8EA1Y9N1TATEULATING 1 HauASe anaduteszezatnduld vilrldiisaiu
patodlun1siSousn1w UnAnvndlwauInIsMIainyeA eAUNATY SIUNINEaUTuds

iddvaninnsdnnsiseus anmuwnae nMslaadnludseinaduls ssegiianisandulasenis

'
a

I#Fugnas Tefldaiauaifisfuimadiivssosnalunisinlasmslfnddu Fimsandeani 5)
AsefUNWITo0d Jeangai (2009) na1131 “sruzanlunisidsunviIuitduiuly vildnnswau
awuvesiizouliiAnmnusioides uardesinnisFeunisaeustassinieliauriunelurinm
fifmun dewanszvusiom TNy TYIvesiFE”
3. NMIUTTTUNAAURNAANS

fAteldimuaUszfunisUsadu 6 s1en13 lnefnsfuteyaanngudwanesta 4 ndu
s usiensi 6 Ansiutenaannguidvene 2 ngu fe §uims uazennsdgsuiiaveulasinis
desnnguithmsneidugidrsinlasins wazdunasesvesgiiniulasenis dslallffdnuietes
Tunsdavhlasanns Selinsuinguszasduadlasanisiingld

MANaNITIATIE Ty aned sn1sUszId usunadnslumisne 4 wud wansUsziiiy
AURAANS WIunasin1sUszdiusesay 80 uansliviuiinisandulasenisinuniniazussg
Wy (A9918a888AR1519 5) INS1ERAaNSIINNIT1TIUlATINISIT8UAIITUNG NG AT
svogdu hlmindnwldsunisiaundnugneniniuasuie 4 fhve dwalinadugrdninisiSen
MwFugstiy uarannsnessenudilasululdlunisasunseduniuaiu Hok 4 Fululd feduda
finvzuarUszaunisainslidinlusnsusemeanas maiFoudluausssudwenfdiunnu daali
tndnwiAnanadfddenisiSeunuinasimusssudu denusiulelunsaunnduidweaniu
sumafiausstumalalunislunuseiivssmaiu @oandeaiuiuifoves Kemalangkoon and
Kulsiri (2013) @enanil¥i ervsdumszdnEeuiidhslasinsaulngfiaivainsanianiu
roudinlasnisedlussdution dethFeufiinnlasnsinurlunslinwlditu Seauns
Tuselonifilandsannisdrnlasmsléd dadaldvinuenislddinludnassmanasnisadis
ﬂg’jﬁ“uw”uéﬁmﬁ'auimfu WazMIINU Faculty of Education, Bachelor of Education Program in
Chinese (2014) l#fvunanuaimnsoduiennisin “dndnwvifiaudainudilasg1edng s
Tudominuaznisaounisniu auaunsohluldaouldesadvssaniam denufnadieassd

. ~

N o Na 1% 9 | a ~ ada
11‘1/]ﬂﬂgLLagﬂJjﬁ]qﬁmm']ZU&LUﬂ’]ﬁLLﬂ{jfyﬂq 9]587/1Uﬂ1uﬂmﬂ']sﬂa\1ﬂ’]wqﬁ]u LASULINANNAFDNTYI

NSADUNTYIAY haLATHAOUNIYITU”



15ENTMTINANITANET UNTINEIFUURIETAN

158

Journal of Educational Measurement, Mahasarakham University

wenanidudunisimuninAnwaglifivinwendnduluanissui 21 (21 Century Skills)

3R x 8C iowmuAnenmiiiduasiiear@nlusuinn (Professional Teacher) uavdsasudndinl

WuyanawranisiSeug (Leaming Man) gl uluniuussgrvesndngasasaransiudin

A1917910191U A9 “NANATAIYITUNTAMAIN TA1US AAMNTITY A1UITOYTUINITRIAAINS
= I3 \ @ = Y 1 A P ) A

MwRukareaninisasulygnisianisiseusldegslinunmuaziiniuay Swiviunsivasuwdas

wazausaTylaynmsedngflanlsaidayy)” wasaensuiuidevimivesumIne daesvdy)

lageasnsal Tunszususgudud Aseyliindu “awivendeduuuuuiinisndnuasiaming”

JoLEUBMUY
1. YarauanulunisuinanisIveluly

'
(% ¥ o v a

n1sdnlasINIsuaniUdsuiianslssinagsulageunesadsdeszesiaandudsdiy A

o 1% 1 a wa PN = i ! = a 3
agaulda A3 5 AunsUGUR 180157 6 seviian Feanguidmunedulvgiaudaiu
Wuldluiiamadeaduin arsiuszeznailunisdalaseinisseuniwiiundngnsssesdu o
a1515usgUsErvudL llissegnaninunndu wu 3 1hsu %39 1 11AN15Anw w3 1 Un1sAnw

Jusu isigszesoan 1 weuass oadutisssezaiiduld lifaanudeidewsinissaus

[l v [
a A e v

190191 LN UNAnwIMddl AmuINITNIinven1wIunadu sauviesmasudiladndu
anmMIIANITieRs antmwinaey N1stEInluUssmeduls ssesiannisadulasinislaauanas

o & v a ) Ave a a A oA o A ! |
"\]']UJUG]@QLﬂumqﬂﬂaUﬂigLWﬁlmﬂ u@ﬂﬁnﬂum3UN@%@UQ?3W"U’]§MWLWllm'llﬁaﬂiﬂﬂﬂLZJ@\W]'N ‘] bTU

Y
=) 1

nAa @edld mndlan WWusy ey liAnisetnemnuimiiomadnnsseninsandy
2. forauonuzlumsiseaidaly
msfimsfnuuszaninanisioudnuniuvesiitnianlasinis welimsudatamuins
nan1siFougnruiudildYursludu 4 wase 1dun nsils n1swe n1ssu nadeu wae
5 0aAAw3 Ao AAw Liensal dadnusiu niseenides uayiausssy siudanisinesdnug

laseuslvldlunisaeuinssAuntwdu HSK 4 auldla

Translate Thai Reference

Bureau of Academic Service, The Secretariat of the House of Representatives. (2017).
China and 21st century superpower. https://\ibrary2.parliament.go.th/eajournal/
content af/2560/apr2560-2.pdf. (in Thai)

Faculty of Education, Bachelor of Education Program in Chinese. (2014). Bachelor of
Education Program in Chinese (5 Year) New Curriculum 2014. Valaya Alongkorn

Rajabhat University under the Royal Patronage. (in Thai)



Ui 28 atfuil 1: unsIAN - Tuieg 2565

Vol.28 No.1: January - June 2022 159

Jeangjai, S. (2009). Research Report on Factors Affecting Learning Chinese of International
Business: China and Chinese Studies Students at the Faculty of International Studies,
PSU, Phuket. https://www fis.psu.ac.th/en/jis_file/res_project/2010_supachai.pdf.
(in Thai)
Kemalangkoon, S & Kulsiri, P. (2013). The study of behavior toward participation AYC
intercultural programs Thailand. Srinakharinwirot Business Journal (SBJ), 4(2), 103-119.
(in Thai)
Ketusingha, W. (1995). Action research. Thai Watana Panich Co., Ltd. (in Thai)
Mejiang, S. (2015). Education project evaluation: Theory and Practice. Chulalongkorn
University Press. (in Thai)
Ritcharoon, P. (2014). Project evaluation technique. House of Kermyst Co., Ltd. (in Thai)
Songkroekul, S. (2015). Decision factor of youth journey to overseas. [Master’s thesis].
Thammasat University Library. http://ethesisarchive.library.tu.ac.th/thesis/2015/
TU 2015 5707011432 4561 3399.pdf (in Thai)
Sutthirat, C. (2016). 80 Innovative learning for Learner-centered. P Balans Design and Printing

Co., Ltd. (in Thai)



MTEAINTIANANITANYT UNTINESUNIFITAY

160

Journal of Educational Measurement, Mahasarakham University

msﬁ’mmé’hﬁe%ﬂmé’nwmzmmLﬂuﬂgaaumwﬁuﬁﬁmﬁm

q

dmIuiinANe1IVITNAFAIVINIAY UMINYIRYI1VAYNAWLD
Development of Indicators of Strength Characteristics of Chinese
Language Teachers for Chinese Language Student Teachers in Northern

Rajabhat Universities

Uaufngya slannsad™
Bunsikan Tangpakorn!”

(Received: April 6, 2021 ; Revised: May 25, 2021 ; Accepted: August 11, 2021)

unAnge

mﬁ%’aﬁﬁ’?@]qﬂizmﬁtﬁa 1) meﬁaﬂq%ﬂmﬁﬂwmzmmijuﬂgaaumwﬁuﬁLS’U’mLGﬁq way
2) nraeuAIdenndeLULTudilastaiasitd inaututuioyaiBsUsedng Tasld
AIUNTITE U URANNATUIEI19NTITL TSN aas IR g Uk UM sHauRanwisns du
nanuaziduses (Dominant-less Dominant design) ALLUUEFUT UL 9d1529 (The exploratory
sequential design) M7AdeLTanaunmldldnsdunaivuuilessadafunguiidenvaiunisasy
Aoy Mumsaeninminiung wernguagiaeuntviuluaniudne sy 7 audldann
FEnadenuuuiaizas Wioldifudeyalunsdunazdnidendiued drunsidedeusinulaly
wuvasuaulunsuszifiudauddguesnudnuazanuiunsaeuntunIuidunds Inedaifv
Foyaannduinesns 2 ngu S1uautiedu 428 auildainIsnsdenuunianeas fe 1) thanwiwdn
AsEAIIURIMTINEdus A mamiefildiumsinufoFmv InseninaFeululnisfnwm
2563 $1u2u 200 Ay Wieldlun1siinseiesdussnouiiedisia (exploratory factor analysis) hag
2) sinfnwivndwagannwuildidinyszaumsaivdnasludnsinwm 2563 s1uam 228 Au
dieldlunsiesziedusenouediudu (confirmatory factor analysis) druminseideyald
adAnssauwuazaifgnddaglusunsudnsaguneeada (SPSS uag AMOS)

KANNSILNUN

1) 93AUTENBUKATAIVIN AMUITUUTENOUAIE 4 DIAUTENOUNAN 18 AU Lagyn

[
1

S o < [y [ < a A v < o [
mﬁuummmmzaummmuﬂﬂLﬂmﬂma@@maﬂwmzmmwmga@umwwum LYULLYS AU

n_)€

CY

UnAneininazanrnieniu wninerdesiviganewiela

! EY3eMansN9138 @1unsaeunI U AuvNyYemanswasdInumans unningndessdgaing
! Assistant Professor, Chinese Teaching Program, Faculty of Humanities and Social Sciences,
Lampang Rajabhat University

* Corresponding Author E-mail: am_sikan@hotmail.com



Uit 28 aduil 1: unsAw - Hguieu 2565

Vol.28 No.1: January - June 2022 161

2) uwuaesdslassainefiiaunduienuaenadosiudoyadesndoglunasia Tned
ANEdH Chi-Square = 119.11, df = 110, P-value = 0.26, Relative ) = 1.08, GFl = 0.98, AGFI =
0.96, CFl = 0.99, RMSEA = 0.02 Faantvinesduseneues 4 aaﬁﬂszﬂa‘uﬁﬂ'wL“fjJumﬂagjide
0.69 4 0.97 ag 19l TadAyn19ad A sedu 001 1ngaIAUTENBUAIUAINTOUS fieimiin
psAUsENRUNNTIgn wandliifiuinesduseneusumnuseuiaunsnesusnudnuazaduag
aounwIuiiiduuds dwsuindnviindnagavnwdu uninedesvigaamieldfinga

I3 =
29AUIENBUDY
Addgy: uvnInendesvigaiamie Musdinnuduagaeuniwdu dndnyivnegniwniu

Abstract

The objectives of this research were to 1) develop indicators of strength
characteristics of Chinese language teachers and 2) verify the consistency of structural
equation model of indicators developed by the researcher with empirical data. The research
employed a mixed method combining the quantitative research and qualitative research in
the form of dominant-less dominant design through exploratory sequential design. The
qualitative research was conducted by using structured interviews with a group of 7 experts
in teaching the Chinese language, in teaching teachership and Chinese teachers in educational
institutions who were purposively chosen to be sources of data for seeking and selecting
indicators. Meanwhile, the quantitative research employed a questionnaire to assess the
importance of strong characteristics of Chinese teachers by collecting data from two samples
of 428 participants who were purposively chosen. They were 1) 200 student teachers in
Chinese Language Teaching Program in Northern Rajabhat Universities, who had passed the
practicum in the academic year 2020, for the exploratory factor analysis, and 2) 228 student
teachers in Chinese Language Teaching Program, who had the practicum in the academic year
2020, for the confirmatory factor analysis. For data analysis, descriptive statistics and inferential
statistics were used through ready-made statistical programs (SPSS and AMOS).

The results revealed that:

1) Four components and 18 indicators were developed, all of which were suitable
and could be used to assess the constituents of strength characteristics of Chinese language
teachers for student teachers in Chinese Language Teaching Programs in Northern Rajabhat

Universities.
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2) The developed structural equation model was consistent with the empirical data

at a good level, having the chi-square = 119.11, df = 110, P-value = 0.26, Relative X2 = 1.08,

GFI = 0.98, AGFI = 0.96, CFl = 0.99, RMSEA = 0.02. The weights of the four components were
positive and were between 0.69 and 0.97, with statistical significance at the .001 level. The
Well-informed Teachers factor loading had the highest value, showing that the Well-informed
Teachers component could better describe strength characteristics of Chinese language
teachers for student teachers in teaching the Chinese language in Northern Rajabhat

Universities than other elements.

Keywords: Northern Rajabhat Universities, Chinese language teacher indicator, Chinese

Language student teacher
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1531 lunaldalasas1e audeal@usved Hair et al. (2006, as cited in Angsuchot et al.,
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Y
a =1
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YouuvgpuamNnlaannIsAMIMAEIUTEEVEoanvesaTeulna (Cronbach’s Alpha) 11y 0.89
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3. WANTUIAIAMULUSUTIUTR0IAUTENOULAENTSAN ADIAUIENDUA83T Principal
Component Analysis (PC) Wu11 19 4 93AUsENRUNANIAT Eigenvalues 11nn31 1 wazipeazAil

WUSUSIASAUVDING 4 DIAUTENDUWINAU 60.961 ANUNTOLEAINANITIATIZALANINIGTIS 1

A1519 1 NANTSIATIEAANANURUSUSIUVDI9AUTENDUY

Factor Eigenvalues % of variance Cumulative % of variance
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3 1.157 6.429 55.328
4 1.014 5.633 60.961

[ <@ v & Y 1 d’ld v o so o o Id [
‘\]Wﬂ‘U@ﬂﬂﬁIUWﬁN 1 2ziulaa9s 18 fustiianuduiusiuiazarunsairluiduuinsia

v

24AUTENBUNANIULUUTIaDUTlATIas19lA5 a8y 60.961 lagasrUsenaui 1 auisainlaains

= v

Uiy adlanuduiusiugedisdosay 39.912 diussrusenaui 2 asAusenaudl 3 uag

4

dd! ¥

peAUsENaUN 4 anunsadalanndivsiniaudugdianuduiiusivegSovay 8.987 ouay 6.429
wazSeuay 5.633 AUA16U

¥
a

d9ufl 2 NANTINATBUANNFDAARBIVBIUUUTIADUTIIATIATI9VBIRU T AA NWUL
< a A v & o oy a v ¢
anuluasaaun euNiuLTiudayaltalseding
Tnguuudaondelassasavesinuidnudnyarauduagaaun e Iuiiduuds dmsu
UNANYIINTNATAVINYITU UM AINIFEI1VTY AL NTRUNTY Hauaennaefutayall

Uszdndegluinaaineeusu lnganansalaniseasidenninsng 2 wag A 1 eudadu el

AT519 2 NANTTIATIEVAIUEDAAADIVDIFIUIT LU U1 aDUTILATIAS1S

o . . Standardized
a9AUsENaU AUl Regression Weights Regression Weights
Estimate S.E. CR. p-Value Estimate R?
JamAnag 755 075 10.127 000 697
o o ;E”qumm%u 778 087 8.963 .000 621 943
ATUATINIDUT S\@aysanns 888 091 9.717 .000 671
$AnLBaIATE9 1.000 742
MM aseus 1.017 084 12.040 .000 808
v o N MIvoNLUUAINTINNTSEUS 902 107 8.455 1000 580
AUVNEZIDINYINTIHOU msUszgndldinalulad 948 092 10315 .000 694 866
mMyinlarUszidiung 1.000 756
Ti53nns 1.005 086 11.717 .000 769
v o - v gdﬁu‘u’lnﬁnw 1.170 094 12.393 000 814
ATUINNITLIYUY e 891 097 9.176 .000 647 9
asnsassAuinngsu 696 081 8.610 .000 584
wifumsasuudas 1.000 .000 770
LANSHAINTUNSENINERSE 824 155 5322 .000 454
Y A a Fastuassorussadudn 1.000 633
g Snwnseilouite 946 137 6.892 000 680 419
m'llJL‘ﬂUﬂg AoRUNIYa3H 495 102 4.842 000 415
fnansnsae 545 115 4.743 .000 a18

S o

MW : S.E waz CR. Nliusingean iWesanivualiinninlads (Regression weight) fiAwinu 1



Uit 28 aduil 1: unsAw - Hguieu 2565

Vol.28 No.1: January - June 2022 165

ndoyalunisn 2 wansliiuimivnaanvuzanudungaounwIuniduuda
d' v f-g a [ [ 6 o 1 a o o w QQQI' U L% 1 é} d‘ a
My dauduiusiuegrlidedAynieainnsedu 001 Tuyndiu Weiarsananumuisay
PYOILUUIIADUTILATIFT NANAUIT Y 210AMUIMTNAUFURUS ¥ 19A1U9T (standardized
regression weights) Wu31 WnAaUTHAAUUsEANSanaaeu1nsgIu (estimate) Wuuansiaus 415
fla 814 Feagluinaueineusuldre 11nnI1 0.4 (Hair et al,, 2010) wazddUadvnllAUFUNUS

1 a o o (2 aa d' (2 1 L2 U 1 U 1 ::gl’ U

pg i vyd1AYNI@d AN sEAvU 001 AoBIAUIENDUNEN WERII1 AUsTE N saLdunnsTa

a

padUsznoundnlunuuitasndalassadialdnsounquantoyaldenmain wazidefiarsan
pruduiusuesiudiuesdusznoundndenisiiaseian t-Value (CR) wui yadusddandy
UINKaue 4.743 July %Qﬁﬁ'}@ﬂﬂ’i’lmmﬁ A9 t-value >1.96 1139 t-value <-1.96 (Hair et al., 2010)
LAzl e aNTUN9NANAINLARIALAA BULIATFIUYEINTNEINTA] WU SAnegszning 075 fa 1155
dmsunmsfinnsandrduuszandnisdnaule (R) wudn fewviidy 0.943, 0.866, 0.779 uaz 0.479
PUAIRY %ﬁﬁmaﬁummsﬁﬁaaﬂﬁ fin R?> 0.2 (Piriyakul, 2010) wanainfUanansnesulsnI
wlsUsiuvetesAusEneunantasosay 94.30 Sesay 86.60 Sauay 77.90 wazievar 47.90 muaRy
namdemlstluuuanddasadeiitautuienuduiussvesiussneundn uavawnsn

il dunesinesdusenaundnlalndaenadesiutoyadalssdnveglunasineeauld dann 1

—_ R FEGH “+—— 015
T pe2lttt Ffunaeniiu “ 0.23
= D
[ AUTIUS TP —
. s ST, T AN +—— 0.23
~ Tz,
g e T Sfmdla i - 0.20
v
Y.
//
Q" - R b R R RE T — 011
S ™ i
2 " » ar - -y
// ,-/ Frwes \ _0.5B0° _y Winszmsesnsuuiansinfeul < 033
¥ =" _
/ E a T - - —
// e \ wenTEI 0.69g72 »f sinwgraussyniHimn ulad - 0.20
Q'E? - = ~L75gns,
s _‘( P o Ta fines s ieuansU s 015
b \ y
{ Ay ]
- -
o Azduiduuds A e TiFiunn e 0.20
o oy ,,§'¥ - 018 o
— e o , ., gent ) Hauurnnnwe - 0.20
< o ,r/ \..-—--"'gda}-
“1; snnsEeus } 0.687""" ) Al 032
flr“ \ "---._@.__‘).34,,,
- , [
il 5 e R EEEET TR — 037
o ‘\ e 2z,
\\ T istunsAsumiag w020
\\
\\’ v raan sz mdn3d +~—— 04e
/ 1 N ” BmdfunssenusinAvi ~ 0.28
oo R
ANTCYRUI T z P
| Fl']”l:ﬁ A | Snwszdeue -« 018
\‘\ 3 .-..___,_@._-21_5;»-..
. _ e SO0 | afunEnaie =l 0.23
= Do, !
—_— e
"““ TR «— 0.26

Chi-5quare = 119,113 p-value = 0,260 df = 110
X/df = 1,083 GFl = 0.982 AGFl = 0961 CFl=0.994 RMSEA = 0,091

WS ** szRudiAgneanan .001 (P < .001)

A 1 wuuiaeaddlassaiiesiuiinadnuuzanuduagaounwiuiiduui



MTEAINTIANANITANYT UNTINESUNIFITAY

170

Journal of Educational Measurement, Mahasarakham University

AN 1 %Lﬁu"l,é’dmwaﬁ’waaaL%aimqa%fwuaqﬁam%ﬂmﬁﬂwmmmL“ﬂuﬂgaaumm%u
Aduudsiiwauntuidntnveseesidsznoundni 4 du fanduuansaus 0.692 89 0.971 waz
ynnosAUsEneundniinuduiusosaitudfgnisadifissdu 001 Feidvinnunaunduegly
naurieeuldlnedianla-aums (Chi-Square) Winfu 119.11 d1 p-value Wiy 0.26 flasendass (df)

WU 110 Ala-awmasdunus ()%/df) windu 1.08 Aradfinssauaiuaannaanauniu (GF)

aa v [y 1%

WINAU 0.98 ANEDRIATEAUAINNADAAABINANNAUUSULNLAD (AGFI) WinAU 0.96 ANERRINTLAUAINY

NAUNAUTIAUNUS (CFI) 11U 0.99 A15INYBIAILRAUNEIEDIUDIAINUARIALARBUIAL UL

(RMSEA) wihifu 0.02 Ssradnfiliaenadondulumunasifidimun (Suksawang, 2020)

aAuTeka

1. fusdnadnuagmmduasaounyduiiduuds dwsudnAnwindnegaaiwiy
uinedesusgaamiefifmutuiaumenanluyniued waeiivselovdiagluldidy
snsiansdUsznaundniis 4 fuvesandnuarmmdusaeuniviiuiiduuden Ifegrammnzay
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aaa. Arsadvayulmhuumiansiaufngniny asnanlidsudssgndldiauidnenineaiu
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AdAy: nsiawdnenm msUssdunngly Ussunsnguianie

Abstract

This research aimed to study the capacity development approach designed for the
effectiveness improvement of internal evaluation which would enable the task force of the
strategic operation to empower network members and core leaders of special population
groups, under the Office of Health Support for Specific Populations (Office 9) of the Thai Health
Promotion Foundation. The action research was applied to develop an approach of internal
evaluation capacity which consists of two components: 1) essential content for internal
evaluation and 2) appropriate leamning process for internal evaluators. The capacity
development process was based on the knowledge on the Essential Evaluator Competencies
by King, et al, and the Adult Learning Theory by Knowles. This research was conducted to
develop the capacity of 20 target participants from 4 relevant projects. The reflection of the
implementation and the synthesis for comprehension were conducted with After Action
Review and content analysis processes.  Data were analyzed for improvement and
replenishment of the capacity development approach to make it appropriate for the target

group.
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The results were as follows: The Internal Evaluation-focused Capacity Development
Approach should have 1) key content such as concepts, roles and functions of internal
evaluators, models of evaluation, swot analysis, etc. and 2) learning process that is adjusted
to match participants’culture and be consistent with the nature of learning of the project task
force. It should be a combination of theory and practice, having a mentoring system to support
the learning, in order to enable the target groups to apply it in their work and to practically
solve problems of well-being of specific populations. Therefore, the Office 9 and the NHSO
should support application of Internal Evaluation-focused Capacity Development Approach in
the development of the internal evaluation capacity of the project task force under other
strategies and/or other offices of the NHSO. Also, there should be on-line research in internal
evaluation capacity in order to make it applicable in internal evaluation capacity development

of the project task force during the COVID-19 pandemic and beyond.

Keywords: capacity development, internal evaluation, specific population
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ArdAgy: NIRauIwUUIn Tuwalalaseaine n1slewgenadinenmans

Abstract

The research aimed to (1) develop a construct map of scientific argumentation skills of
lower secondary school students, and (2) develop and verify the quality of the measure for
assessment of scientific argumentation skills. The sample consisted of 514 lower secondary
school students in the academic year 2020 under the Secondary Education Service Area Office
25, obtained from the total population of 31,744 students using multistage sampling. The
development of the assessment measure followed the construct modeling approach which had
four steps: 1) developing a construct map of scientific argumentation skills; 2) designing items;
3) determining an outcome space; and 4) analyzing data through the MRCML model based on
Wright Map. The results were as follows:

(1) The construct map of scientific argumentation skills featured two dimensions, namely
development of argumentation elements and use of scientific knowledge. The former had 4
levels, ranging from level one—drawing an irrelevant conclusion, to level four—able to construct
a counterclaim with justification. The latter also had 4 levels, ranging from level one—explaining
with irrelevant scientific content or the student cannot recall scientific content, to level four—
the student can use complex scientific knowledge to explain the matter.

(2) The measure for assessment of scientific argumentation skills consisted of 22 open-
ended questions using dichotomous scoring (0-1) and polytomous scoring (0-3); 12 of the
questions measured development of argumentation elements while the rest were concerned

with the use of scientific knowledge.
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(3) The results of the verification of the measure reflected validity evidences. It was
found that: on the aspect of the validity of the content of the questions, their difficulty covered
the range of students' skills; that is, they could explain scientific argumentation skills; on the
aspect of students’ responses, it was found that the students could understand the content or
situation of the questions as intended in this study; and the aspect of internal structure, the
questions could be employed to measure scientific argumentation skills (Infit MNSQ range of
0.74 to 1.35) through the multidimensional model which was consistent with students’
responses, with statistical significance (x%=178, df=2, p<.001) . The AIC and BIC of the
multidimensional model were lower than those of the unidimensional model. Considering
validity evidence, the EAP/PV reliability of both dimensions of the argumentation construct was
0.89, which was in the acceptable range, and the standard errors of measurement was low,
having SEM 6, (development of argumentation elements) in the range of 0.38 — 0.56 while SEM
0, (use of scientific knowledge) in that of 0.58 — 1.87.

Keywords: development of a measure, construct modeling approach, scientific argumentation
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Widglimhdeaeulunaaedly uesdunualiaaumendunitedey Wiessiaasuauidilaiionves

JodeuninTiiussrigaeuariaivlodey nuirdnSeudillandviemauaswnuigideamnnia

wanguANNssIneInumulasiaseniely (validity evidence based on intemal Structure)

WUt Lnanvilifaennaenauniuiuleyaineusnitlunaenia a1 AIC (Yao & Schwarz,

2006) wae BIC (Schwarz, 1978) #1n11 AILAAIUAISIE 2 Han1sUSsuisuUseansnnluma wuan

Lnarinwensiaudmainemanshuun s denadifsioud AIC wag BIC vadlunaninuen1slaues

MANgIMansLuUniAdesnIunarinuensiaudwmingmansuuueniisiy eUsediuay

naunduvetliaa dluwaledanvifinanieefige azvieuliiiuddumaiinaunduiurnanisneu
UogouLnTian (Lin & Dayton, 1997; Dziak et al, 2020) :nMaUssuiguliaaLansiIlATEs19vinyy

nslakdamanemansianuwinzauiunsiueanisindnyasniia

M1 2 HANTIATIIFBUAINGDAARBINAUNFUVBLAaNYEA (multidimensional approach)

Wisueuiuleniiisau (composite approach)

. vy - . .| W | AunausiErsaume [AnnasiEsEUmnA
Tumaninuensiandameinendians anAAIEug . - -
wisdiwes|  wlad (AIC) wuey ( BIC)
Tuwavinuznsldwdanaingmansuuuteniiisy 19806.92 53 19912.92 19950.60
TunarinuensldundanaInenaansuuunia 19789.12 55 19899.12 19938.22

annlaauAlsensdulandgn (Likelihood Ratio Chi-Squared Statistic; G2 ): Y%= 17.8, df=2, p<.001

A1 Akaike Information Criterion (AIC): 19912.92<19899.12 (WuunA<uuuLenilf)

71 Bayesian Information Criterion (BIC): 19938.22<19950.60 (Wuunvilf<wuuionils)
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UBNANTULLONNTUIANUFUNUTVIAIAIINAINITANNBENITIALEINIINGIAIAR S
sgrinAUANansanisaiesnyseneunsiaudazaunisidanuiiwine mans  wudad
ANVNAU 0.83 wansliiiuinauainisavesindeudulng dululufidmadeadu nande dniSeu

fazuuumulaiunilege avlazuuudniugenuluaig dawandunn 7

.
mudszaniszrinmmnniinesanuannsaves

v Y a d
mslaudamainenmans MEAN 0.82 0.56 20.85 0.58

r=0.83

Uszneumsiduda

S.D 1.53 0.34 1.24 0.25

MAX 2.66 0.38 4.58 1.87

sinyzmsadaesn

winmzmslinanddninemans MIN | -466 183 -442 043

AT ANUAUNUSVBIAIAIUANNITOTNWENIT AN IANEATTEWNINITRNTAS

asAUsEnauNslaldardansldveyamuinetmans

2.2 wangruanadiss Todnnuluuuuiavinu msldud e mansaivauntu
firAnandisauuy EAP/PV fiinnsairsesduszneunsidudanaziinsldanuisuinermansiien
wiiu 0.89 Fsaglutnasiivenduls (Adam, 2005) wagmmuiissnuuaenndoanely wiiu 0.91
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nnlumanndfazilen SEM uandsfudaszuanslddanin 7 wag 8 nudn WeRiarsanen SEM
Tunmswdilfanlunanvid wuin faevilanadedinisaiiesdusznounislaudanazianisly
foyadminermanigddndifostu nemenuduiusserineen SEM uagAiifgosiis 2 37 atuayuy
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MBunszau 0 nskifindngiuvesesduszneunisisuds wieduszaundneuldannsaadnsniy

A

Feuleesgnineesdusenouvesnisidudald aulesedu 2 maafredeldudeininseanlusenis
andula Inonuadusyav 3 szauidufeaiu 'ffﬂL’%’aui%’mmmmiaﬁqa%uiumaa%wmmL%auim
ye103AUTENOUYRINTIFLES fausnglu Wright map vesiinmsaivesdusenaunsliud osan
n3finwIues Osbome et al,, (2016) AspguuauuRguin1saiesdusznovazdosinafeulss
AAgtesiuvetesdiuszneuvesliuds Tusedu 0 vesunuiilasiadunisTiudmainemansves
Osborme et al, (2016) AtiniFeusosannsaaindoasuiiiertosls udidosaniderinisnsaali
AzuuY WuIdnansmeuvesini suiuandiiiuindniSsuanunsoaiideasuildiA sadeady

'
Va v = a

anumsaliidmuely ifedafiuseivaisdoaguiilifindestuaniunisel ieliaunsadsydu
fldnsfauarssdutudndounguild msgnstauinisdssdui eldivsedniamgean
msUsziuMTmUINsYesAimimssSeus (Wikson, 2005) urudilaseaiisaisesnuuy
T¥AseunquynIEAUMILAINTa Cizek (2012 as cited in Suksiri & Worain, 2016) Zsaenadaaiy

N13An®Ives Yuns duig (2562) lun1siauiuauiinngduiluguinyenssuiunsmaingimans



U1 28 atuil 1: unmie - quieu 2565 5
Vol.28 No.1: January - June 2022

U5ENOUAIY 2 AU AB AUTINYENITHEINTAIRAE AN YEN1TIANTEINLATADAIUINEYRITBYA
lo@nwanAmevvesinSsununinieuldannsaldmiuiidmineumaula Juiuszavlaiingg
95Un8 wazInAuINug Il liliaumsnsauungagy

[y A [y

wruilassasenisldmunadnemans awnsauvseanlailu 4 szau fe szdu 2 A

©

{ U £ 1%

a v & a o = o & v A a v & d
DIUEMYLUDMIUTUIUUDE ﬁ]utﬂﬂﬂﬂqiigﬂUQQQWﬂai%ﬂUw 4 BFUNYAIYLUDW NG UL DU dDANARDY

o ej' Y o v

flu Gotwals & Songer (2009) AuAIMTINISEEUIANNT Ao AFudaun seAuAUT U B Y

]
v a Ia o

voamsthauAnermandunldosuieniniu Tussduil 1 8 seduil 3 uififelffusedudio
faradluifinnuauiilassadiefndn fossuiededomilliiieites Wosmnnmsnoumaiuves
dndsusansiifuinliansasidemmeinermanifiierfostvaniunsaiiidmuald e
oSuBUTINgNIaiane 16 Wilson (2005) unuilassairadudsiiandifusiansessauysude
vinwgvoninFouiafeanising Mauuilassaiisiensduaiienasuazsuideiiieites
viseanusnthdoyaifanunmitagnietnideldifiusiuruanuszaunisal nsduniwal msdann
Fofiderhmstauusuilassaiisnstaudmmanemansuounviialuineiu Sadsuuuiadinue
nsliudamainenmans ndousdintsnsaaeuaun ey intinuensTdudmeinemans

2) WamsRLLATATIIEUAMAMYBILULIATINYE SR LS I Inenmans Wofiansan
PNMRUTEUgULLRaLaAIIlATIa TNy NS lLgmaIngImansianumngauiun1siueg
N3inanuaEnnia e1amsEsIsuAlaTainslaugmaingrmans Ianuwmangadlunisio
wuunviiA wagnsitiniSeuazanunsaliudamainenemansle Sensdeslinuimaineiemansidaun
oSunemaualunisTALES Briggs & Wilson (2003) nsiluldlunisussiiunaluieaeudilaan
nMsianuunia Sszavsnmannniiismsiauuuiendid esnnvila azanunsalideyadoundy
MR s?fqLﬂu%’ayjaﬂ'L?{wﬂ’aaﬁ’ué’wmmamaé’mqmémaﬂ']il,%'aui@fu']ﬂﬁu Forauiiasnaiu
Tngeanuuulmuuuuioniifiu deasuiidnuay fnsuynifunuiiaz taawaunsolulifdes fadhs

Y v o 4'

ToreuenamdtaziauansaumnadiddeauauisavestinGeuimsatlasuandedeu doiinss
vostoaouiiadmulunaeniii Aefaiistemamazsamynemmanunsaluifiies uianuaiud
FoasuunsdoiuuiliufiveTafifgosdude (Hambleton, Swaninathan, & Roger, 1991) Nafang17
aoandosiuNISAN®IYDI Yao & Schwarz (2006) WievhnsesnuuudeasufitJudnuvasmuiemy]
feaeu nuindeFouiisulinanisiaLuuieniii wagsuuunyiin aaddfiioud AIC uay BIC veq
Twarinwensiaudamnaneimanswuunviintosninlunarinyen1saudmdngemansuuenis
Wagn15ANIY09 Osborne et al. (2016) luman1siawuunviiaiinnumsiga (fit) dudeyauinnid

TUMANNTIALUULDNLRA



202

MIEINTIANANITANYT UNTINYISINNIEIIATY

Journal of Educational Measurement, Mahasarakham University

o
FTAUEN .
U EEATEN
A . A N )
__I!I Y A 1 1'% = ] a 1'% <] = o/ ¥
47T lALgdnngaan ‘i.lmﬂmsmauuumqwa 4T23UUNWLUNINYULGDU
UniSsuausaimnddeasudulageiurainunnsesedils wieaunsafigeilin inEeuanunsalszendldiiomniainermansidiunedue
Joagutiuunnses szydeagUvesouindiliauysel lnelduduiivaiuneifoasuiu anuduiusvesamniunaiiintuldognagndes Tiveaua
unwsesuaziisdudeyanieinermany ielvdaugndes nTeusziduiiie manemansldedgnaosiendnnsnidineraans 14
Wisudleudeasundidefinniu Wisuisuideaslafinnuungeieuinndifiu A Angmansineuieanuduiusieninediinls
fenslfvauan1eine1mans uagauin1sinenmaniivnga fignagneas
¥
4§ °1 I” & 1. = v & a
3 UVANE LUNTIEALLEYS 37a5UngnlgilanIUINIUIUNAaNg
uniSeuainsnaueviosyymmralumslindsinenuinisineemans uivanad dnFeuanunsauszendldldndnnisiiey vdelivananig
niseulidslddnvauysaivasgnaeiniudeiaadimnainermans deeradu nenenanidliauysal lnglildndnnsmainemansidn
winmsaiifetuluTinUsediu Sredsdeyafidmvunli visslimanafiaquieielu weduevEeldadninisinermansidnunesursuddala
msesugddeyasieaivayumsteasueeidls aunsnedureauduius eIl
¥ v Ui Y Y L a 14 dy 4
2T ﬂﬁ’N‘Uaﬁ‘gULLﬁu YUBUFAUUGAUY 2—195ungnleLlaniuTuulDY
inSeuananiniaueviesyloasuvemuesaryanadu vie dniSeuaiuisaiden dniFeuldanuifiiivatesduinermansd anldesuie
wieszyleyanldatvauuteasuvesidu eviliteasuvesgourievesnuiadlid dsngmisalanagludiuinufides niessuwmanisal
anunisnlfiede wafiiinaindeasy welideasuianudaauuindu wadily ansafinduld wisldmdwiniainermaniiiieadedld
asuBwamatunsliugs Infivdnms/ng/mnuimeinemansildlunisesuiade wadvliannsndeulsadigwanisaifilandimunuld
Tudawiiesnasaly wiselingrailiinesdeafuFeiu
Yy v q"l = Y o ¢ a v & a:i'!l v al v
1T ﬁﬁ']\‘l‘llaﬂ?ﬂ'ﬂ ULNYIVBINUENIUNTIE 1T98UgNYLUBNINLULNYIVD
Lifnsneu Lufisessesresesdussnavresnisiiudmisinenmans noulinss Lifimsnou vise neuludsdiliifesdesiuaniunisaliiland
fanuvialiifeadesiudadon vun
v, v,
ITAUM FEAUAT
= 1% % 4 [ al'I o sLy Yy a s
(a) UHUNTATIET19N5E51909AUTENBUNTLALES 0) LHUNLATIFT AT TANNINUINEIANTAT
ndII 1% o I v v a s
AN 9 LNUNLATIFITNUDINNWENTLALLEINNINGFAERNT
¥ v
UDLEUDLLUS

1. Yavduamuzlunisuiinaldgldly

Y]

1.1 MSUBNUNLATIAS 19D

nwenslaudaniadngreanswuunvialily Weean

n1sUszlliuinuweianausenaunie 2 IiRedinisaisesdusenaunisiauduasifnigldaiug

AIUANEIANERS AILUNITHRIUITEAIN YRR Fsdasliiuguluaudnladssialull

LA UNLIASIAS19999N158571909AUTENBUNISIAKEN SEAUANNANNITOUULNUNLATIASS

zifunismvusmuaiunsavesinseulun1sas1eerusenaureanisiaud iy wasliinisiien

wanwnNaInenaansiinlylunmsneuesune viselylunisisud

WHUlAT9a319089n5 AN AUINGIANEAT TEAUAIINAINNITOVULKUTLATIATIS

suifunisimuannuasavesinseulunisldaudidnunesuisaniunisaldig g nmsiivue

YoulnrasUTInaMsldnnuimuingrmansaisivualniianuazidenuinian



U7 28 atuil 1 unmien - fiquieu 2565 52
Vol.28 No.1: January - June 2022

1.2 msiuuiavinegnslandamainemeansiuly @asnsadndemaiuang 9 uvegeu
vunszauls esnseuliinGoudeuludsiinuesdnadly lidesndrimuesazaeuiin uazaasdes

AnwnasinisirzuuLanmstuaUTwameeu WeanuaudmauieunsTiny iy

2. Yowsuanuzlunsiseadialy

2.1 nafnwadsidifunsianuensTdudamdnemansuuunyin dainisadaunud
lassaieveanisasiesdusenauraansiaugesuiunisidauinaine mansvesinS o lnana

va o

nsllamanisiawuunuiiadauanganannnIuuenia wigideiawwuuinildananisin
wuunufiAserinstegeuminiu lunuiuselunsduunuiddaseasawuunyiia widnisldluea
nsianmiianeludemaiu Inglddanisldnnuimadnermans dulfinisasisesdusenaurenis
Tougmedngrmans psnsivdeuanunslasiasunegluuieuiisussninueniftiunyii

2.2 Mmifinwasilidunisniaaeunnunsaiied 3 uiad AITRTIEeUANATIAEITU

v v 6 v A A A ¥ ! v o v A a v A < v

ANNFNTUSvRIRIuU T UTAIT WU seAutuveniniFeu ununsiteuvestinsoy Wudy uay
vanguAuasaf i unaanmsmegeu Wunansenumauinuagmsauanuanisusediy laeviints

dumualagiaeu MiransUssliuszauinwenisiaudamaangimansluly

References

Adams, R. J., Wilson, M., & Wang, W. chung. (1997). The multidimensional random Coefficients
MULTINOMIAL logit model. Applied Psychological Measurement, 21(1), 1-23.
https://doi.org/10.1177/0146621697211001.

Adams, R. J. & Khoo, S. T. (1996). QUEST: the interactive test analysis system version 2.1.
The Australian Council for Educational Research.

Briggs, D. C. & Wilson, M. (2003). An Introduction to multidimensional measurement using
Rasch models. Journal of Applied Measurement, 41), 87-100.

Faize, F. A., Husain, W., & Nisar, F. (2017). A Critical Review of Scientific Argumentation in
Science Education. EURASIA Journal of Mathematics, Science and Technology
Education, 141). https://doi.org/10.12973/ejmste/80353

Gotwals, A. W., & Songer, N. B. (2009). Reasoning up and down a food chain: Using an
assessment framework to investigate students middle knowledge. Science Education.
https://doi.org/10.1002/sce.20368

Hambleton, R.K., Swaminathan, H. and Rogers, H.J. (1991) Fundamentals of ltem Response
Theory. Sage Publications.

Lin, T. H., & Dayton, C. M. (1997). Model selection information criteria for non-nested latent
class models. Journal of Educational and Behavioral Statistics, 2X3), 249-

264. https://doi.org/10.2307/1165284


https://psycnet.apa.org/doi/10.2307/1165284

MIEINTIANANITANYT UNTINYISINNIEIIATY

204

Journal of Educational Measurement, Mahasarakham University

Linacre, J. M. (1994). Sample size and item calibration stability. Rasch Measurement
Transactions, A4), 328.

Osborne, J., Erduran, S., & Simon, S. (2004). Enhancing the quality of argumentation in school
science. Journal of Research in Science Teaching, 41(10), 994-1020.
https://doi.org/10.1002/tea.20035

Osborne, J. F., Henderson, J. B., Macpherson, A., Szu, E., Wild, A., & Yao, S. (2016). The
development and validation of a learning progression for argumentation in science.
Joumnal of Research in Science Teaching, 536), 821-846. https://doi.org/10.1002/tea.21316

Osborne, J. (2010). Arguing to Learn in Science: The Role of Collaborative, Critical Discourse.
Science, 3285977), 463-466. https://doi.org/10.1126/science.1183944

Schwarz, G. (1978). Estimating the dimension of a model. The Annals of Statistics, &2). 461-
464. https://doi.org/10.1214/a0s/1176344136

Siegel, H. (1995). Why Should Educators Care about Argumentation? /nformal Logic, 172).
159-176, https://doi.org/10.22329/il.v17i2.2405

Songsil, W., Pongsophon, P., Boonsoong, B., & Clarke, A. (2019). Developing scientific
argumentation strategies using revised argument-driven inquiry (rADI) in science
classrooms in Thailand. Asia-Pacific Science Education, X1).
https://doi.org/10.1186/541029-019-0035-x

Toulmin, S. E., Rieke, R. D., & Janik, A. (1984). An introduction to reasoning. Macmillan.

Suksiri, W., & Worain, C. (2016, December 21). /nvestigating Tentative Cut scores for Science
Learning Area on the Ordinary National Educational Test Scores using the Construct
Mapping Method: An Analysis for Further Judgments. The National Institute of
Educational Testing Service.

Wilson, M. (2005). Constructing measures: An item response modeling approach (Har/Cdr

edition). Routledge.

Wright, B. D., & Stone, M. H. (1979). Best Test Design: Rasch Measurement. Mesa Press.

Wu, M. L., Adams, R. J., Wilson, M. R., & Haldane, S. A. (2007). ACER ConQuest: Generalised
Item Response Modeling Software [Computer software]. Version 2. Camberwell,
Australian Council for Educational Research.

Yao, L., & Schwarz, R. D. (2006). A Multidimensional Partial Credit Model with Associated Item
and Test Statistics: An Application to Mixed-Format Tests. Applied Psychological
Measurement, 306), 469-492. https://doi.org/10.1177/0146621605284537



Uit 28 atiudl 1: uns1Au - Squieu 2565 205
Vol.28 No.1: January - June 2022

nMsaduUUNAEaUITRY waziuamensuilutaunwsaslunisisauaminaans
o & da a 0 v o A Y o = o
19599 WUNNILATUTUINT FATNRTUUNLIYUIUUSUANEWIUN 3
A Construction of Diagnostic Tests and Guidelines for Solving Deficiencies in
Learning Mathematics on the Topic of Surface Area and Volume for

Grade 9 Students

Uuneg ¥1awse ! uag 95Uy 9578UR Avazenn’
Pantong Charleekrua'” and Oranuch Wara-asawapati srisa-ard?

(Received: April 27, 2021 ; Revised: June 10, 2021 ; Accepted: June 14, 2021)

unAnga

muAterdsifienusimnedle 1. WodmamdeunndesmesindeulunsGsuadamans
Bos fufifauasUSung 2. Wieadswuunageitedeluniaidouadamand Fes Hufifnuazdianms
way 3. eAnwinuamslunisudledounnsodduninsoundamand 1Fos Auiifuazusuns
ngushegefilfiiutniFouduieninudi 3 madoudl 2 Ynisfinw 2563 veslsadsulisoune
dadddnaueiiufinisinudseudnudond 9n 8 sadou $1uau 420 eu Tdlnsnsduuuy
manetuneu (multi-stage random sampling) 1A3eeilofild 1éun wuunadey 2 atiu aduit 1 1u
wuuneasuLegauAnsesnansiiey Wurdainmsiwau 40 9o tluneaeuiungusiegns
$1uu 100 Ay a1 adudeaeuatiun 2 Wurdadenneu 4 duden druau 40 de wiletild
yaapufunguiog1esiuiu 2 ads adeil 114 nqudiegns 150 Ay ilomAmNEINLAATE L1
Suunduede uddadeaeusenliivde 30 4o thlunaaeuiunguiaogiadiuiu 170 au iileld
Huteaouitademimaieuivadinmans Sos Aufifouazdiinms vesinGeudusseufnundii 3

% a

nauAlegelaunlaeideniuuianzas (purposive sampling) Wuazniausuasidaiviglution

Y Y

a s o v a Y] = a a o~ ° a ) v o a
AMAAIEANT AT1UIU 5 AU LA UNLTIUTUNTINANYIUN 313\‘1L38UQL°UEJ'J DUNDALVYY IININVYUNU

Y

e

17U 10 AU wwIestlenlTluruITudukuuduniwainalasaas1e (semi-structure interview) 371U
2 atu atdun 1 Wdwmiuagdwou 12 9o atui 2 iudniSeuduiu 9 e atanldlunisiiasey

Toya loun Seway ALty wardlosuuNInTgIu

1 88

JaaUSeygln anideuazUszidiunan1sfne Anweans unnaneIasumasaI

2 feansnansed Aelduuasiaunsiine Anvimans wninerduamansey

! Master’s degree student, Educational Research and Evaluation Program, Faculty of Education,
Mahasarakham University

% Assistant professor, Department of Educational Research and Development, Faculty of Education,
Mahasarakham University

* Corresponding Author E-mail: pantong5665@gmail.com



MIEINTIANANITANYT UNTINYISINNIEIIATY

206

Journal of Educational Measurement, Mahasarakham University

HAN1SITUTING Fail

[
&

1. ToUNNIDINA15anUluN IS S sUIVIAMAAIERAS 13 09N UNRNILAzZUS LIRS YasdniSeu
Y o ¢ A a ] o aa aa a
TudseudAnw Ui 3 fe vinaudilaludnuvazvesgunsiaulii n1sueen maulfnaz3uad
Yoe3Unseauiin - SrgeslilimsizvaziaginisdeurianisansaliiiuaieilidniFeuliaiunse
‘ﬂy d'ta a 1 2 1 6 d' ‘ﬂy ‘:IIQ a ¥
MANUNHILAUTUINTY0IT NS 9 1a ldanansaudland JgynnsesiunidowasUsunnsls uay
Ldilapuduiusseningunseanuds
2. WUUNPERUINAduTaUNNI9lUNSSauIvIAfnAEns damSutnssuTuslsouAnu N 3
Juwvueiindenaeu 4 faden §1uau 40 9o Wethluneaeunssi 1 Aunguiegs $1uu 150 Au
PUIT TAIANUYINTIBVBAILA 0.12 D9 0.77 A18IUIDIUNTIEVBAINE -0.18-0.72 azAIAINY
Qll a dy 1 % 5 [} ¥ QAI L4 6 o v d‘ o v 5 Qll
WgansaTULaUIYINAU 1.00 NUUAATDEUTINLNUNINWIY 30 Vo et lunaasslinsen 2
Haa1nn1sulunaaesldasan 2 Aunquetegnediuau 170 au wudl da1aueinsiede
AawA 0.31-0.75 AN81UIDINLUNTIETDFAIWE 0.21-0.73 T IV NUTNT 30 98 WALAIAINULY DL
WINAU 0.90
o 6 1

AIUNANATIMAIANNLTGIATIAUEN NI TIT AU AU IR UG TE I NAL L UUIN

LUUNAEBUITIREATIN 2 NUNIALASELALITIANAANEANSAILATULSIUANYIUN 1 594 5 AAS8Y

'
aad

lawindu 0.72 wundtudrAgynieadanszau 0.01
3. wuanslunsudtetgmdeunnseslunisiSeuivatindans 3osiiuiRLazUsuIng

o [y v A g.J/ Y = A I [ dy
dnsudnissutulseud@nu TN 3 nalunadl

3.1 AgraeuRemumuilenAulviiulnissunATanouigunisey

3.2 AFHAOUAITARUMITIUT IS aE N UNHIVe T UNTIuAaz vTlnlnauTod 9 NaULATRS
A9USRI0ALU UBNANTAITARUNIUNIUNAALS BULRBINU

3.3 ol urihnisaewieddugunse agarsasulidnifeuiugy Junsa3du Wselia
N3INTTUBNLALNTIY i 2 il diunsenauiliies 1 ¥lin wenNTUATAITEIAINSEUNTIVIFUNI
a a 1 I~ a
awdeuyunLULly 3 vin

3.4 agfaoumsiinislidmastsznaunisasuiiefsganiuaulalunisiteuresinsey uay
dden1saouresaswisedeMinlidnS s iU MAnLAY WU NSULEAININENLTAYEITUNTLIUIANA
melUswnsy GSP

3.5 dmsuvsnguiniseuienanifeuseus uaglvdniseusenunedusemivieusey

3.6 Ansapudautasu N Ut NS o UNITaUNNTBININITSIUINNNITNAFRUINRY L1iedIe

TdniSeuiinadugnsninisiseunasdu

AEIARY: LuunadeUItiade Jeunnsadlunisey funiRikazUsues nMswilataunnses



Uit 28 atiudl 1: uns1Au - Squieu 2565 207
Vol.28 No.1: January - June 2022

Abstract

The purposes of this research were 1. To explore students’ deficiencies in learning
mathematics on the topic of Surface Area and Volume, 2. To construct diagnostic tests in learning
mathematics on the topic of Surface Area and Volume, and 3. To study guidelines for solving
deficiencies in learning mathematics on the topic of Surface Area and Volume. The sample
consisted of 420 grade 9 students in the second semester of the academic year 2020 of 8 schools
under the Secondary Education Service Area Office, Chaiyaphum, obtained through multistage
random sampling. The research instruments were two tests. Test 1 was for finding out learning
deficiencies. It was a gap-fill test with 40 items and was given to a sample of 100 students. The
results of Test 1 were used to create Test 2 which was a 4-choice test with 40 items and was
given to students twice. For the first time, it was given to 150 students to determine the item
difficulty and the item discrimination. Then, 10 items were eliminated from Test 2. The 30 items
that remained were given to 170 students. This test was later used as the diagnostic test on the
topic of Surface Area and Volume for grade 9 students. The target consisted of 5 teachers with
expertise in mathematics and 10 grade 9 students from Phukhiao School, Chaiyaphum, obtained
through purposive sampling. The instruments were 2 sets of semi-structured interview questions:
the first set, consisting of 12 questions, was used with the teachers, and the second set, consisting
of nine questions, was used with the students. The statistics employed in data analysis were
percentage, the mean, and standard deviation.

The results of the research were as follows:

1. The students’ deficiencies in learning mathematics on the topic of Surface Area and
Volume for grade 9 students were: the lack of understanding of three-dimensional shapes’
features, of 3-dimensional visualization, and of the unfolding of three-dimensional shapes; the
inability to memorize the formula due to lack of teachers’ demonstration, therefore, the
students could not find the area and volume of various shapes; inability to solve the problems
on the topic of Surface Area and Volume; and the lack of understanding of the relations
between 3-dimensional shapes.

2. The diagnostic test in learning mathematics for grade 9 students was a 4-choice test
with 40 items, after being given for the first time to 150 students, it was found that: the item
difficulty ranged from 0.12 to 0.77, the item discrimination from -0.18 to 0.72, and the content
validity was 1.00. After this step, 30 items were chosen for the test to be given for the second time.

After the test was given for the second time to 170 students, it was found that the item
difficulty ranged from 0.31 to 0.75, the item discrimination from 0.21 to 0.73; all 30 items were
valid, with the reliability of 0.90.
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Regarding the validity, calculated from the correlation between the score of the second
diagnostic test and the students’ mathematics GPA of 5 semesters starting from grade 7, was
0.72, which was statistically significant at the 0.01 level.

3. The guidelines for solving deficiencies in learning mathematics on the topic of Surface
Area and Volume for grade 9 students were as follows:

3.1 The teacher must review the previous lesson before introducing a new one in
every class.

3.2 The teacher should complete the lesson of both surface and volume of each
shape first before moving to the new shape. Also, teaching of a chapter should be completed
within that semester.

3.3 At the beginning of the lesson on shapes, the teacher should give a summary
that there are 2 types of prisms, pyramids, cylinders, and cones while there is only one type of
spherical shapes. Moreover, the teacher should emphasize that quadrilateral shapes with right
angles are divided into 3 types.

3.4 The teacher should use songs in teaching to grab students’ attention. In
addition, the instructional media should be realia or media that can give vivid images, the
example of which is using the GSP program to show the three-dimensional pictures of geometric
shapes.

3.5 The class should involve dividing students into groups for sharing knowledge
and exchanging of ideas. The students should also be assigned to present or discuss ideas in
front of the class.

3.6 There should be remedial teaching for the students with learming deficiencies,

determined by the diagnostic test, to help them to achieve higher learming outcomes.

Keywords: diagnostic test, deficiencies in learning, surface area and volume, improving

shortcomings

unin

adlnmansiiunumddndeienudniaslunisiFeuiluamssei 21 iesanadnmans
greliuywdianufnasieasse Anegnslivgna Wuszuu Tuuuuay awnsadnszidagnivse
antunsallsiednaseunsuiidou daeliannisal 1auu dedula uidam lfegrsgndeavanzay
wazannsnilUlfludinedldogneiiussansam venandademansdaduedeaiiolunisdnu

AuIngImans welulad wazenansdu q sulusngiulunisiaumsneinsyanavesw il



Uit 28 atiudl 1: uns1Au - Squieu 2565 209
Vol.28 No.1: January - June 2022

o

AN INRazTAILILATEgRAv sl sTmAlRYinisuA vuIuIA nsfnwadaansdsdnduded
nsanegdeliles iieliuadeuavaenndosivaniniasegia dau warauiniadineraans

L3

wazwaluladasgyinantegnssinsilugalan1fdnd (Ministry of Education, 2017)

[

Usznalnadulsemanianidaiuanudiduuaivamamians 3alanmualindinanans

o

1% [
&

\Junguansznaseuivmisfivssgaslundnansununarsnis@nwidui ugiunmsdns1y 2551
6‘30L?;Juwé’ﬂqml,l,ﬂuﬂmwawszwm Tneinupganuewasinsgiunsseuiidudmug waznseu
Aemalunisnseudiseulidvinveaunsindnsed n1sAneg19linnsaia Nsuidym n1sdn
a¥1aassn nsldinalulad nsdearsuaznissiuile %qazﬁqmaﬁlﬁé’ﬁaufl,vhﬁumﬂﬂ?{auLLanaq
szuULAsYERa danu TausTsy wavaninuandon asautstunaregsauiulssaaulantd il

nsdansiseusadamaniiuszauanudnisatuasdennssuissulidanuniouseuding 4

Y

'
v

wioufirusznouadmileaunsinuvieannsndnuirelussiuiigelu dnfuanufnwaisdnanis
Feus Wmungauaudngnmvesiseu (Ministry of Education, 2017) flsusidnuseinalneagl
audientsseunsasuliivnadinmans wilugiafriunnudnlnedslivssauanudisalunis
Souadinaans wiuldanuanisuszdiu PISA 2018 nausinginadaansvesUssindalvediaziuy
WRAEUINA (OECD) Wiy 419 9nAzkuudsuILNe@ (OECD) Winfy 489 dwiiiuiiazuuulade
FINT AR E 8UIUIYIA (OECD) (The institute for the Promotion of Teaching Science and
Technology, 2019) wagtileAnwmanageuianadugrinienisiioulusedumi nguansznaiFoud
adinmansvoslsafoudsondng diadinmuaeiuiinisfnuifseuAnuitegd Tudnsfnw
2561 waglulinisfinu 2562 fruuniu nuiilesuuuiedsnduansznsSouiadamanianasds
2.99 uazdsiliazuuuadsinitaziuundsssiulsemalunnUnisfny uazaInTIeuINAsgIu
madpuiiafiuiiasssianiiemnesuuuaioveuniiuiidniesuuuadsssdfuussmalud

=2

nsfinw 2562 oA 11msgu A 2.1 Lsﬁﬂaﬁugmﬁmﬁ’umﬁm S LA AR LULIAYDIES TIF 8 9n1S
¥ fa3 Tadulduisoudnudi 3 1anfudiiivesUsTuuasnsensyuen 2.mUsunsvesUsay
N3INTEUDN NedA NTI8 WATNTINAY 3. LWIsuigumiteaiug vsenreuSuasluseauiiednuy
W3Rz UL wazdenldniienisialaetamnzan 4. Insaeaziud safunsTaluaaiunisal

6

#1199 Ioegnamunzan wazlul 2561 laun 101U A 3.1 e5Unguas s IzrgUsuIAdnaelifnas

Y

(%
aa v du o

$ Y o = A a 9 wa - T

ANUUA AIVINTUUTUNTEUANWIUN 3 1. BOUI8AN WL AT ANUAVDIUSTU NITUA N5INTLTUDA NIY
LAENTINAY 119557 A 2.2 MsuAdynineddunisin dddatuldudseudnudn 3 1. ldaus
4‘ o & A4 & da a 1% ¢ 1 .. . .
e Ul Nuiids wazdiunslunisuntgmlusaiunisalsing 9 (Supervision and Monitoring
from The Secondary Education Service Area Office Chaiyaphum, 2019)

dloagnsugngeugauiwedisauiazaunsoduaiutnEeulins washuiinudneninves
wiazaw Wednanmusstinseulasunisduny geseuldsunisuily audslasunsduasuisounay

Uszauanudnsalunisseuduladunis waziinidle wasusadulunisfous wiunmaives



MIEINTIANANITANYT UNTINYISINNIEIIATY

210

Journal of Educational Measurement, Mahasarakham University

aues wariianueliulumues duiunsladiegaseu gauds vesindeuaunsatilugnismauny

warMIdanINTsIMISBUMsAeuNmINzauiuiisey uavluusslovisomsiiunadunnamenisiseu

¥

(Sucheewa, 2007) wazuuwamnslunisuidgminisiseunisasundnemans Fadunitiivesniaou

{ Y o

flazdioafliedasilefazdumanvnuazgaunnses viegaseulunsSeuvesiniFou nieslentdnvauy
Fananfe wuunageuifeds (diagnostic test) Faudunvunaaeuiildiannuunnseduidedanie
vhiela agarlddnaeudenaiuldednegnies FamuiilunisBeunisaey Ingldnsussidiudeunnses
TunsiSounarinaeuteniaiulinsagauanses azdnoiiudsransamlunsiZounsasuldunni
UnAtsaeain (Srisaard, 1992)

msUsediuiielade (diagnostic evaluation) Fulunisussilufivewmisatiuauenlunis
Foudiiad ugn 9 Fufifeu nsUssdusuud agdrsdumannnvesdyniluduniseu
Frundinans uardviau 9 deldanunsansuidywinanimenisussdiuseninadeuiiinig
Avualifunesgu msvssiiuioddadefidmnendnfonsrumannnvestyvilunisizous

nilegveadisoy wagldlumynawsuuidymniieduieigseuaiunsaisousla (Gronlund, 1990)

]
v

Fegonrdadiuyndanuneveanisusediuiiediadendunisussluiorumdounnseddunisseus

<

AN VITOUNNTOY LagnTIadauAUNaiBsveInuiauansoliduiuguinluresiseu

!
| v a =

Aty gaeundshinnudrdgyuazavaulalunisusziuineitadegiSeuenagdananssunisieu

Y

nsaeulimuraniuaINANAINITATRTEY B oRENTISS U VRE IS BULsazAY MIUINT

ARRNUATIIEUAINI ANNANNT VRS IT Bl puIevniiedeslagd deuinnisnageuLil ey

Y

| | & v ' | A v a ' °o & Yo a
NUIYYDY 9 uuzﬂglﬂmﬁquqMUUHIWWNLﬁﬂuvLﬂJﬂigﬁUNaﬁqLiﬁ]L‘Wiqza’]LMQI@QSI@@WLUUﬂWiLLﬁIG{J

Y

ludnunnsesvauysallagenaldnisdnasudeutasutioilvigis sulnugiuaius Auawise

Y
weanefazisoulumizedeluld dsumngasuinisidadediSouludemesslanusssesusn
fagyiiudlodounnsewing 4 vesiseuld wazinsiasuaisanuieszduiugiulunisdey

wiegesdu q waviduiugiunsseuadanemansiuseaufiganiild (Ministry of Education, 2002)

PNTeRUIITUINEdUgENUASRAARSITeY NuTRiuazUsuns Seeglusziuiinuas

AodsaimuIegnsIny Jednduegredeiiagasunazinertesnesliaudfy sauviadny

wwmnauiludaunnsesnng q vaefiTeulagauniguassalunisiseuvesdiseuiieousulsainissey

N13d0U LagNadugnsNNNIseulalinu LTy Faargndnis suliiadugninianisiseunen

1
a Y a CY

anunngssuliaunsatesiulym vselinsuadisnsudlym dmeomsifiteuuiaudnldis

Y

LY

Moed1 WS euvIanann1g wazaratunisudynn vlildneusslevidulaaelviugiTou
Flafn@nves Kanjanawasee (2009) fi3uaziinnisisouiiloldvasuntasSunamionannves
AWY MNuENInTe NaAnssuniednwarmnedala d1nsiwdsuudadldlumeiieUszasdang
s snevomdngnssudunamanuszaunisainsiFountsaeudigaoudaduisisoninifou

AANEFUO IS EUAUNENEAT



Uit 28 atiudl 1: uns1Au - Squieu 2565 211
Vol.28 No.1: January - June 2022

muwsNanina Idedeaulaaiiuunaaeuitady uaswuimndludaunnsedunisieu
AlAAERSITRINUTIR LA USHnT dmTuldniSeutudseudnurUi 3 Un1sfnw 2563 inlunesgeu

AudiseuiisdumanmgdounnsesunisiseunisaeuiassgaiuinissussazautaziduwuInig

q

54

TunsusulsaudlugenasuludandudeunnseslumsiBounisaeu Pelidiseuiianug anudile

[ & =2 a a g =
waztluiugulunsfnuniviedamanslutuiguly

AULIVUIBVDINTTIAY

¥ '
=) =

1. Woedmamdaunnsssvesinsoulunisioundadians 1309 Aufinanazuuing
Fusiseunun 9 3

2. WioadrauunaaeddastlunsSeuadnmaniiies fuiiuazUsinns Tusseudne i 3

3. iedAnwuuImslunisudledounndedunisSouadamand Beq AufitnuazUsunsg

YuULsIUANY TN 3

WANluN1IY
1. Uszunsuaznguniegng

JsgansfiliiAvdoya IdudinFouduisonfinudi 3 madoudl 2 Un1sfne 2563
yodlsaFoutsonfin dindrinausiuiinisinwdseufnudend S1uau 5,597 au 9nlsadou
37 159 wazagiifiuuanidenvgludoninedamand S1uau 15 Ay

nauiaeens Idud dniSeusedudutsonfnundi 3 madeudl 2 Un1sdnu 2563 s
TsaFousfonfne dfadiineueiuiinsinyisoufnudond S1uam 420 au 9nlsaFou 8 Tss
Wioldlunsvegou 3 ads lé’mmﬂmsejmwama%umau (multi-stage random sampling)

dumsdunvaiienuuamandladounnses azldnguiegas 2 nau Jaldulasnns

IS a

LEDNULUULIZ4 (purposive sampling) Hs18azlden gl

Qe

[y o = v a

nawdl 1 aspdlamansseiutulssufnwnouiu lsuseunilien 9.9y 2980l
Aflmnudgrgluidemedaransidvszaunisallunisaeuludusiseudnerdi 3 lasnin 15 U
U 5 AU

oA o a $ o = Al a a o A oa
naun 2 Uniseuduliseufnwmin 3 1sauseu 0.Q10e7 2.4808 FallAnuaunsanie
ANRANERNS NNIUNITIS YU DINUNRILAZUSUIRTUILAD 97UU 10 AU
2. wrsa9diaflylunsiae
wspadlanldlunsiTenvady 2 via fad
A A [ U Yawu Yo a P A & o &
wiadl 1 laud wuunaaeu 2 atu Hdeladliunisasiuniesde dell
Ui 1 Anwdiddauazansenisiseuinguansenisiseusadamans (@duusulse we.

2560) AUNENEATUNUNGNATANYITUNUFIY WNSANTIY 2551 FudseudnuUi 3 aaseui 2



MIEINTIANANITANYT UNTINYISINNIEIIATY

212

Journal of Educational Measurement, Mahasarakham University

O A & & I3 Y N a v o
PYUN 2 WUBUDMETEVNUUALUY 5 UN UTeNaunie Uni 1 SeUUauNIsialdud@naninus

UNT 2 29NN UNA 3 NUNRILazUSUIAT VoINsein NSI8 LasNTINaN Und 4 Amnuu1azidu wag

a

~ Y} | = a o
unn 5 a@ﬁqﬂjumﬁiﬂmﬂm E\Jl

a

U 2 o dy d‘ d‘ dglJ -QIIQ a a a
Fvelaundanluund 3 1509 NuNRIkazUSUIRsTURINseln N8 way
75980 U1YNNSIVY harUIdon s 89U TULaENsINTzUaNlUTUIsoUANYI U7 2 UN5ume e
Vg 6 aideges Wnaiauunageuiieldlunsiiusiusindeyaluadsil

TUN 3 TATIVANUFURUTTENINYDITDY ANUANTIVEDA kALINUTTEIANITISEUS 1309

1%
a

=] ‘:l' a
WUNNILAZUTUIRS
JUN 4 Ynsas1auunaasy wuadu 2 atu fadl
4.1 @5 19BUUNAZBULNDVNTBUNNIBININNSIS SUAIAAIARNS YRARUAT LIBINUNRILAY

U1 dmsuiniseutuslseudnen i 3 91uu 40 U8

vVa o

4.1.1 MInsiadeuAunsIneunsvaaedldlunsnsivaeuimau gl delouiiu

o

faugnees ATeURRUNnANTINNRRINTTIavTel Ineidelaauamanulvigdeivigy S 5 viu

a o A ' a v A v ¢ & Y oA Y ] = vy a
WMTUN AnFenAAete N FaaeliAtAaus 0.50 89 1.00 naUs1ngNlakuunAaRUTiln
dnen 1 atu dAuadedud 0.80 B9 1.00 Fudnnaueing 40 e

4.1.2 msnaaedldinsesile (try out) dwuunageufii unsUTuUTudlunaaedly

(%
o

Nususmdeyadnnguinieuidungudiedns 9w 100 au 9nlsaseu 3 TsaiieunAnoull
ez ItnssudungneuiaTedn it laraiaedouluEeslate uaiAme URANL

audasgn 3 srauusniuliidudawesdedeuidadeusasde Juluatun 2

a o a a

4.2 @519WUUNAFDUINIRENIINNSIS 8L BUMEBNHBU 4 ALEeN 911U 40 U9

Va o = ad A v

4.2.1 H338AN®NSIIUTDEDUIRALDNADY AMRUATIUIUTEDUTHALRNADU 4

e

fdon Mdesinsandidennnmsinneinaiildannimageuiiedeunndes udviiniadeu
ToaouliaonndosiuleiissuazausrasdnsiToudusiazte asoungunisinnnuiaudile
Bosiiufitouaziines sedudutseudnudi 3

4.2.2 {AdoihdeivudadudneuresinsurinnisnoudauuuunageuLiionn
Founnsos 1ieiesi TagvhmsrudaeuiitniSsuneuiiauinign 3 dduusnanldlunisaiis
fhans e duwuunaaouviaidedemensitou

4.2.3 dnuunaaeuiiafraadaudaluliidsrmgyaiuaunisaidluduneu
4.1.1 aTasuANNgNRassEninteAnuudaztoiualsEasAnisiseu; udidman1sia1sanein
Aidemapniuiadieds dadunusiduiude 4.1.1 1Hwidu 0.80 - 1.00 Fsrhunasinnde

4.2.4 noaesliuuunnaeuiiadstu 1 ads funduiedns 150 au anlsedeu 4 159
diemennuen (P) wagAdunasuun (8) Mede wdndendefidinusideus 0.20 83 0.80 waw

0.20 84 1.00 guasu 311 30 98 slultlunseageuitaneasan 2



Uit 28 atiudl 1: uns1Au - Squieu 2565 213
Vol.28 No.1: January - June 2022

4.2.5 Yuvunadeuits 30 Tefidaidenlilunnaeuitaduaied 2 Aunquiiodig
$1uu 170 Ay 9nlsadou 4 1sa iemAinNeIn (P) uazA1sIasuun (B) 1878 manmsi
Tude 4.2.4 Usnginsunaeivnte

4.2.6 IfunikuunageUItadenensitsundineans niaugilonsliduuunagey

vilad 2 louA wuudunwaifalassadng (semistructure interview) $1u2u 2 2l
atuil 1 ldmiunginuou 12 4o
atuf 2 TfuinSeudu 9 4o
3. Maiususmdoya
usausudayavnnsnagauidady

a

Ansevomisdeantadininends wninedeumaisauiiievenuoyATIE iU
anuAnwilumsifvsuudeyaninlssdsuiidunguiegidlunsidtwiengunsal 1wy S1uu
wuunageu Tnewdeylsinetunduinedidlunisaounsazads aaanauwiouuinm fuae dsedlily
Fnideu sufiunsaeulasudsingUsrasdueanisaeunazesuimiuadlunisaeuliinFounnau
dila wddidiunsaeumunuLmAdey NELTHANTYIAFEUNIATIILAL AT IEN9aRA

Wiusausaudayavnnisauniual

nsiivusIvsnteyanirauinveside Inelfiaieadenmuiidmua dedszneusie
aununguiuinSouaznsdunivalagiae Fefiduldfndeuszaunuiudlideyadunisdiush
wonstsimuatu e wazanuilidmii eagldnarlunisdununiussan 60-90 uni

4. m3psvidaya
nsdwneiteyanmanageuidads ftuneu e
1. maaudismsidadomueuuunaasufiodsamgnunndes
2. mAAHeIn A1d1uaTUnTetevestedeuluwuuage UItademenIsiSeY
Mnmanagauass 1 eusuusdeaeuuazdndondoaey
3. NAMNTNYBIUUUYIAZEU INMIvadauaTel 2 fedl

3.1 wiadanugu un Sevar Aviuwabe wardiulewuuiInTgu

| R o ° U L
3.2 MANAUEINAINEAT P = N HAYANIUITNIRUNIINGAS B = TN
1 2
= NYXY-IXYY
3.3 ¥IAINUNYIRNTIATUANTININNERNT Ty, =
OOy T INE XN Y2-(3 Y)?]
KY x;—Y x2

3.4 ymAuweiuAINansvedlalv ree = 1 — D T—07

4. ATV UNNTBILNS U URALULUUNAAR LTINS 8
nsAATEdayaann1sdunyal Ivunau Al
1. "dhdeyanilaannnisaeamuingiuvaty q ase e bilinaudilaluninsiuves

[

v av v a & oo
GU'EJH@‘V]‘I@ LLazwmim’]Uiszuwmﬂ@



MIEINTIANANITANYT UNTINYISINNIEIIATY

214

Journal of Educational Measurement, Mahasarakham University

[

2. "dhdayafinandnnisaeamiinianunseninnshsteaninunieuslonnddey
AN NIsuilutaunnsaslunisiSsuadinAans SosnunRILkasUsSuIng

3. dapuvseystleanianuninemiioudunselnafesiuunltingufeiulaed

'
o = o

swatayarfunndeanuvionnuslon udr3wisdodddy Jaasdnduriandulng (themes) uas
naugosiiegmeldmnumneveandsilvg (sub-theme)

4. MnsuniauelasnisilsuusseedidunuegsaziBoauazdaau Tngagliinng
ynquilumuauungnsaififielu ndeusendegsdmauseneudmdnddyildiieuansai

FRUYeUTINNTINARYY

NAN15398

1. wansarsaadeunnseslunisSeviviadaemans BesiuiitowazUsines dmsudniSou
Fusfooufinuli 3 wudeunnies Ao vamudlaludnuasresgunsaauiin nsuesnmauda
uazgUAdvesgUnsIaudd SgnslildimszansiinginsaounamsandaliifuaseihlminGoy
annsnyiuiifuarUiasvesgunasing q 18 ldaunsoudlangymidesiiuiiuazdiunsld
wagliidlannuduiusseninagunseanuils

2. nansadrwvunageUitdadetaunnsadumsiSoundamand 3o uiiiuazUsuns
dwsuihBeudustseufnedi 3 uwuudsdoviadenneu ¢ dden s1uru 30 48 SArANeN
srederaus 0.31-0.75 Aeunasuunsededaus 0.21-0.73 wazArmudestuyiniu 0.90

dunanMIMAANLIsm s man i M uamamdus sEsRz LN
wunageuitaduadedl 2 funsmedvayaivadinmanddaustusisenfinu®d 1 990 5 MG
IFiiu 0.72 nwuindiveddynieadanisesu 0.01

3. waannsAnsuumislumsudladeunndaddunisioundamans Fosiuiinauas

U3mns dwsuinioutusisonfinu®d 3 Wkansnsiginuin idemildeuiiaruunndesann
fian Wun msneeudladsafuiiumosgrsiuiiuasuines wWunisviesd mauesnwauiia
wazgUAAvessUnsAsIAdRa iR nsdlamnudiusuegunssamiia wagnsiaulanddym
fuwmdunsudlatymieunniedunisiiewinadineans Sesituiiiouassuns feil

3.1 Agtiapudpsaeuiiinvesgnsiuiiinuaziinns luidunsvess)

3.2 agfiaoulddenisaouvesaisodeviliiniSouiunndaiay 1y mMsuansnm
aufiavesgunsausuadinnglusunsy GSP

3.3 elfwhnsaswA vadugunss agmsagulidniSouiiui sUnseanudale

I % v 6w 1 1 Qs U v o A a I L% LY
anudusiusiueegnals Wy USdudanudunusiuissiin nsenseuenianudunusiunsie



Uit 28 atiudl 1: uns1Au - Squieu 2565 215
Vol.28 No.1: January - June 2022

3.4 finnswdanquiinSeuiiouaniuasuseus agdesaeudutuneu hinseugulang
= a A ¢ v 14 qgj o ! U d' N a o w
Lozl ud e landdaan1Insunsauisnmuaa 161 o wazendgyminuiaeludinusyintu
wszneumsendmedns Wetniseurgliueaiunmdnau

'
=

3.5 dnsasudauas ulvnudnisgud

[

AUDUNNTDINIINITLS IUINNAITNAFOUIUING

A Yo a =~ 9 £ = 1
LW@%?E&‘WUﬂLi?Ju@JNaallq‘WﬁV]'Nﬂ’]ilﬁgu‘w%ﬂﬂsﬂu

anusgNa

v
v

HANNTAATIEYITRYANTILATH aunsaefiusenalanall
1. HaNITIATIZRUVBUNNTDINTNISHUNDURN

91NN1TIATIZRLUUNAFDUTDUNNTDILUNISITBUANAAIENT 130N UNRILAZUIUINTVDY
YniSeungusaegne 91u9u 170 Au wudi Wniseuudazaudtounnsasiiuananeduly tedain

I3 ' Y 1w & a | o ] a Y 1 v q‘ 1Y)
UsEaRvausnydasIntullomuansnsiudiaueindtefdneiuly wu aneudilaigaiu
JUNTIE LR JUARTRIUNTIEINEA FansnismiuniwasUsunslile Sdvauseninegasves
JUNTIA1S 9 V1einwelun13AUINMIALEINTIINNITAIUATUNS 0B s sy wazdniSeu
Farrnaud1lanisuIn au Aa 13 PIWIUAY FrTdusarnalen FidenndetiunaiuiIteves
Ontawan (2008) laas1euuunagauifdady 13 eaunisuagniswiaunislunguansenisiieous
AdlnFnansdmsulnSeutuUsEaNAnwUN 6 ddeunnIaInITauRa UINKA AMRA MSHAWEUENNS
Ranazauwiuien wazliaunsalleuaunisls @onndesnuNasnuIdeues Sawangmuangworrakul
(2009) TA@319LUUNAADUITAG 8T 0 UNNTDINIINITLIBUALIAAERNS 13 090 MTIdIUNALS DAY

v ) = ay al Y ] Y | % v a & ::1'

YaenSsutulseuAnwIUN 2 ddounnsesdnidiu uazsegazluaunisianulanduinign
sesainunsidnannis ges ng ew audd wazn1sAuIn

2. HAN1985 199 0@0 UL uNIINITT8U LT 0N U HkazUTuing dusuinis sudu
o = =y 1% a I3 ]
T5eufnwUN 3 lanan1siATIZinun

2.1. ANAMNAIIUYINTVDILUUNAADUIUINY
IINNITNAFDULN 9N TIVFRUAUNINTIETE ANAIILEINVOILUUNAABUT T 08

noun1TAnLdan dAsaie 0.12-0.77 vedoudlrulngdasus 0.20 Fuly wazdurstefimputisein

= | & ¢ o y & = ~ & a Y] P )
Jaaunwladduluanunauaiinnrue Nedoradunsizidanuenluidomidvn n1stn1wIAvinla

9

o a1 o

nissuduauiIviliteaautuiaunimeininnue Asda1s1na1 0.20 launda 40, 340, 39 A1N1Y

(% ]
a

FFglevinisdnfiawasUsulse wdnhlunaaeuassn 2 1ilonsIadeuAMNNINYBILUUNAFR UTIRTY

=>4

oy Y & ] = DA an o v oA oy X
wudn Jeasuyndeiimiugindaus 0.31-0.75 Bauanslviiuindeasuitdadedounniesaiietiy
fdaAnuginauna inmuall Ae 0.20-0.80 FedonndasnulUIAAYBY FongSri (2009) ANG1171
puenudadiuveinisneugninuesdedeuusasdelunuuaey Jemaulaniiauneugnuiniiedn

< v A v aa v A A ' v v ! a1
\Wuvad@aunany Gﬂaimwuﬂum@UQﬂu@Uﬂ@'ﬁqmﬂ’mllﬂf]ﬂlnﬂ LL@Q%I@ﬂqﬂquﬂqﬂu@U ATAITHYINUAN



MIEINTIANANITANYT UNTINYISINNIEIIATY

216

Journal of Educational Measurement, Mahasarakham University

5811719 0.00-1.00 A1ANHEINGIEN Todoudeny ANMIELAAT5EI 0.20-0.80 ANRTNEARDAIUIUNANS

q

Ao 0.50 aaAAdBITULLIAAYEY Worakom (2011) lAna1771 nsmiAtAueInvesdedeuleum
nnzlunisaeunuudangy ievinsdmdendeaeuiifinnuenmnzaufundugaoy deaeuiiiian
ANV IZANY 9N 0.20-0.80 dnlunmsdeukuuBnMeTTuiTsaANTous (N
u3olisoud (lsihuinush) Fdlidesmisdanimeinvestedey wiiarsamgAnssunasiidem
firoamsiannndt memaugnlumsaeukuuBanasiiadunsmidieimsussdumueninty

doAndaeiunan1TITevad Pimaksorn (2011) laasauuuneaeuitdadugaunnseslunisisouansy

a

NYAMN FANTUTNSoUTUINTIUAN BTN 3 TARAIANNEINAILA 0.34-0.80 @DARABINUNANITIVEUD

[ o

Sonkhum (2008) Taa319wuuNAaa Ui dad89nUNNI B9t UNITIS SUITIALIAFAIEAST 1599 INUIULAY

q

1%
o v v v o= A

ANSANAUNIT a1 uTUTNSsuT Ul saNAnE U9 3 leA1AueIN@aws 0.31-0.80 A9 U0 AN

v Avao v

WuunageUIidengIduaselulainuenimvsngay
2.2 ANDIUIALUNVDILUUNAFDUINIDY

1INAITNAADULHN ONTIIABUAMNINIIETD A191UIITINUNVBINUUNAADUITT Y

(%
Y 1

nauNIsARLaBN UARILA -0.18-0.72 Jeseudiulnegiiarfue 0.20 Fuly waziiustoNiAput1eein

=

= = s o o & I & a v a o v
NﬂmﬂWWINLUu‘lUWWQJLﬂm%Wﬂ'ﬁﬁu@l V]\TUE]']"DL‘U‘HLW?']%Nﬂ']'nJEﬂﬂﬁL‘ULu@‘Vi'TJSU'] f‘l']{LGUﬂ']U']V]Vl']GLW

Unissuduaudvilvdeaeutuinunindinitnme fe IAwindd 0.20 lauide 1,4,6,16, 19,

(2
v a

28,34 39,40 mﬂﬁfwﬁ%’ﬂé’ﬁwmsmmLLazU%’UU':;a L luneaauassil 2 litensIaaauRnNIN

Y a1 o

YDILUUNAADUNIRTU WU Toa0UNNTDTAIDIUIITIUNAILSA 0.21-0.73 FIH1ULNUNANIAUALY

q

NNt wansinaunsafaeniniieunguseuikasliseusle Geaenndasiuuuifnues Saiyod and

Saiyod (2000) lAalausuuIAnANNAALALI1ANEIUNIATIMUNYEITBdBUB e T UL T AT 1L

Tuunseninngundalilasunisseuivsondundelds (nonmaster) funguilasunisiseusnanie

3
ﬁi’LLé’a (masten) Yageudunaueiliitiuiirngiunasiuun esmnuuunageudunasiazldlunisiana
#ldnsi3ounisaounuuilszuy denrdesiunuifnues Pattiyatanee (2010) Teiauauuifng
AduasuunAe A wanansavesdeasulumsiuungaeuiiinudnuasionuasauanng
fusananiuld deduisdeldiuvuneaouiigideaiadumineiazldifuuuunaaeuidads
d0AAG0INUNANISITEYDY Pimaksom (2011) laassuuunaaeuidadugaunnsedlunisiseuansy
fiwndln dmdutnGeutulsendnud 3 Tdsuasuundus 0.21-0.90 denandosiunanisiae

[y 1

%83 Sonkhum (2008) lsfaianuunaaeuidadegaunnseslunsGevinadamans Ges ey
nsAfiums dmsuindeutuiseunud 3 Faswiaduunious 0.20-0.56
2.3 MIMIFNANITIBINTIVOIUULTAGEY
Mnnsinnsanarmaenndesvesidsrmgmiuiidnnissmsmmiomynde
Tngyndafian 1.00 wansigausrasdinsiousiimusliaenadesiuvangns deaounndelinga

MUAUTEAIANITITEUI NH0an13Tlaa5e wazdounnsesfiseyannsaeduiglansiniudiads



Uit 28 atiudl 1: uns1Au - Squieu 2565 217
Vol.28 No.1: January - June 2022

luwvunaaeu Jeili @ eavgdanuiuaenndediu JeaenadesiuLuIAnves Saiyod and
Saiyod (2000) laldmnuvangveanuunagaudunaeiietfunIiesnssatilaminduinsedle
fenunsainlanuiionfoin1sazinnnuiewmssunaeduius vueds AunInvenIele

AINANTITINVDILUUNAZD UL UM ANUAUNUS A ULN U N H BIN1TAIUANUN IR SIAUTATIAS 190U

A4 A o

MNeia AuNMYeRAIBdlioNaunsninlansenuan s rTonuNguaA1e o velasasneliy wudn

v
Va v v =<

wuunaaeUIdadeifisoiauntu Wunuumeaeuiiigunm asnsahlunaaeuduinGeuiiodum
InFeudianuunnIemINIsteugatala
2.4 feuderuvesuuunadeuiad

NNMsTziteyaAmNdetiuve U aaeuiTadnansSeuusng india
AuFosiuvasiuunAda U IRt UL 0.90 N13NTEANEYBIALULLIIAAY 6.37 FanmeInves
Toaouidninaneninud ofuluudiivilinsnszansvesasunuduindossiadu vedinse
LuUNAAeUTiin1snsEavesaziuLnaziiainud esugIniuuunaaeuRfinisnszatves
AzuLUTDENT Sauuuneaeuitadefiiidvainetudianudeiilndifestuuuunaaouitadediag
fffa¥1amn 1w Khitkiat (2002) fAAudesiudaud 0.73 - 0.84 Lukkaew (2006) fenanmidasiy

Aaus 0.79 - 0.82 fa1u DalalkuunaasuiItateNnIsuas19uliAAudetuitanales d9liin

Y

2
U IS

WnissunsarauazynsaeuAATImuAz Luunlaannsedeutuaziinlnalfssiuaguuuilaain
n1saeuAsANLIN (Pattiyatanee, 1994) TuAD WUUNARBUITITENIINITISOUNKIT8aT19TU
ausaduniniseuiiauunnsoduazldunwsegle
3. wuaensunladeunnsedlunisisoundamans ISosiuRiwasUsuns

nn1sanwlgynnisseunisasu uaznitounwiodlunsiTeuANAAIERNS L30INUT
RuazUiues dusuinFeutudsenfinuiin 3 lowuianisunlateunnsedlunisisauniineans
ol uNIuarUTues tneresasaeudamuniudenuauliduiniSeunnaseneudguniseu
msdounIUTInsLaEiuivesgUnswdazyialiauises 9 neuudmdmewsesdinly uanani

5 a a (% = a o N [y Y a @ 1
misapueunluniABsude iy Weasuinsaeuielfusunse agmsasuiidniseuwdiuil sunse
U3Tu Aiseiln nsanszuenuaznsle 4 2 ¥ila diunsanauiiiiies 1 vlla wenaniuagalseliinEey
1 a N 1 I a = v A =
i vingunssdmdsuyuainuuady 3 vlle asdnisldinasuszneunisasuiiensganuaula
lun1sBsurestinGou uazlddonsaouresaiusodevhliinSsuAunmdaau WU MSLanInIw
aa a v = 1 a Yo o o Aoy ]

auiifvesgunsusuAdingIelusunsy GSP wazlinisaeudeuasulviuinSeunidaunnsaanianis
SguannIaaeuitady WetieliniSeulnadugnsniinsSeungu JeaenndesiuwiIAnves
Piskham (2017) lananfisuumianisudladaunnsaslunisisouadneans 130uning d1msu
v a g.JI L% = a -dl ¥ ¥ 1 a a 6 -dl a L4 Y
dniFeutulsenfnuU 4 louumenisunladeunnseslunisiSoundinaans 3esunsng lnades
AsRdouiemumuionianliiuinssunnesneuddunsey aewludmdutunauandelim

g1n Insusisnasduuseneumsasuiiiefganuaulalunisiseuvesins ey uaslddydnual



MIEINTIANANITANYT UNTINYISINNIEIIATY

218

Journal of Educational Measurement, Mahasarakham University

o a & A v & & | v oA & a a P Yo o
wiuddavaslwunindimeliviulugusssy wuinquiniseuienaniudsuseus lnglidniseu
29NU10AUTIWNU NS U wazaaudamasuliA NS oud lua1unue i eyelrdniSeu

~ o £ = - X
MNaauﬁ]mﬁquﬂqﬁLﬁﬂuwavﬂu

Jorausuu
1. torausuuzlunisinaddeluld
1.1 ﬁgmﬁwLLUWmaau‘iﬁaﬁdﬂﬁ’wé’amﬂﬁaauu‘famﬁ?uLa%ﬂéuaaﬁuﬁ Weidun1sia
TONNNTDIVDIF Y
1.2 nsamsiderilismsindnSouiideunniesdinlaunniian uazfiuuamslunis
uilvdounwsesedisls WelvgiSsunaziifstosofuudladamineis
2. Yorauauuzlunmsiveadesioly
2.1 msazdinisainuunaaeuidedslud omvestudu q lunguarseninseud
adarmans WoiludselemilunisiFeunisaou
2.2 myareideunnseduurazlsudeufidvunieiu Wy uevie) 1Wenans uas

< = = = ' =
VUIRLAN LWEJLiJiEJUWlEJULLaSWLLu’JVINﬂWiLLﬁ‘hJELULLmaﬂN LIYU

Reference
Gronlund, Norman E. (1981). Measurement and Evaluation in Teaching (4th ed.). Macmillan

Publishing.

Translate Thai Reference

FongSri, P. (2009). The Creation and Research Instrument Development. Kanitsutakarn
Pringing. (in Thai)

Kanjanawasee, S. (2009). Classical test theory. Chulalongkorn University Press. (in Thai)

Khitkiat, A. (2002). A Construction of Mathematics Diagnostic Test on Ratio and Percentage for
Mathayom Suksa 2 Students in Sisaket Province. [Master’s thesis]. Mahasarakham
Universiry. (in Thai)

Lukkaew, O. (2006). The Development of Learning Diagnostic Tests in the Mathematics
Learning Strand Entitled Applications Using Item Response Theory for Pratom suksa
6 Students. [Master’s thesis]. Mahasarakham Universiry. (in Thai)

Ministry of Education. (2002). Lesson Manual Mathematics Department. Express transportation

Organization of Thailand. (in Thai)



Uit 28 atiudl 1: uns1Au - Squieu 2565 219
Vol.28 No.1: January - June 2022

Ministry of Education. (2017). /ndicators and Core Content Mathematics Department
(Revised Version B.E. 2560, A.D. 2017) The Basic Fducation Care Curriculum B.E. 2551
(A.D. 2008). The Agricultural Cooperative Federation of Thailand Limited. (in Thai)

Ontawan, U. (2008). 7he Construction of Diagnostic Tests for the Solving of Fquations by
Prathom Sueksa Six Students in a Mathematics Knowledge Learning Group.
[Master’s thesis]. Ramkhamhaeng University. (in Thai)

Pattiyatanee, S. (1994). The Assessment and Modlified Test Question (6th Ed.). Prasan Printing.
(in Thai)

Pattiyatanee, S. (2010). 7The Assessment and Modified Test Question. Prasan Printing. (in Thai)

Pimaksorn, S. (2011). A Construction of a Diagnostic Test on Algebra Contents for
Mathayomsuksa /Il Students. [Master’s thesis]. Srianakharinwirot Universiry.

(in Thai)

Piskham, P.(2017). A construction of a diagnostic tests and ways of problem solving in
learning mathematics: matrix for matthayomsueksa 4 students. [Master’s thesis].
Mahasarakham Universiry. (in Thai)

The institute for the Promotion of Teaching Science and Technology. (2019). An announcement
of the result of Pisa 2018 testing. https://pisathailand.ipst.ac.th/news-12/ (in Thai)

Saiyod, L., & Saiyod, A. (2000). Classroom Assessment Second Ediition. Suweerivasarn
Company Limited. (in Thai)

Sawangmuangworrakul, S. (2009). Diagnosis of Mathayom Suksa 2 Students’ Mathematics
Learning Misconceptions in Ratio and Percentage, at Mueang Phrae School,

Phrae Province. [Master’s thesis]. Chiang Mai University. (in Thai)

Srisaard, B. C. (1992). The Basic Research. Suweerivasarn. (in Thai)

Sonkhum, W. (2008). A Construction of Mathematics Learning Diagnostic Test on Number
and Numerical Works for Mathayomsuksa /Il Students. [Master’s thesis].
Srianakharinwirot Universiry. (in Thai)

Sucheewa, S. (2007). The Analysis of Strengths and Weaknesses Students in Reformed
EFducational Books “The Assessment of New Learning” Edlitor by Siwimon
Wongwanit. Chulalongkorn University Press. (in Thai)

Supervision and Monitoring from The Secondary Education Service Area Office Chaiyaphum.
(2019). The Result of O-Net Test in Junior High School, Grade 9 in 2019. The
Secondary Education Service Area Office Chaiyaphum. (in Thai)

Worakom, P. (2011). Fducational Research (2" Ed.). Taksila Printing. (in Thai)



2MFEIINTIANANITANYT UNTINEISENNIFITATY

220 joumal of Educational Measurement, Mahasarakham University

ﬂ’?'l&lﬁﬁ)\‘lﬂ'ﬁﬁ’]Lﬁuﬂlas‘lﬂ'ﬁU‘%Wﬁ{fﬂﬂ'ﬁIfNL%ﬂuWizﬂggaﬁiill
o 1 < a
BAUNHNEYANET Qﬂ’J’ISJL‘U‘ULaﬂ
Needs in Managing the General Education Section of Phra Pariyattidharma

Schools toward Excellence

a o £ N o s 1% a aa =_ 52 v a o 5:13
Wsz@ndna AsTuns ' el @savAal® uay WAT Junsiis
Phrachoedsak Srijan'”, Saowanee Sirisooksilp? and Putcharee Junpeng®

(Received: January 7, 2021 ; Revised: May 11, 2021 ; Accepted: May 15, 2021)

UNANED

n1933eATeldTngUszasdAiiednel (1) anmdagdu wazanimiiiielseasnveslsasou

q

=

n3eU3dRsssu wnunandyfnw (2) anudesnssnduresnisuimsianislsasounseUsdfisssu
ununasiyAnuiganuduida nguiegeilldlumside fe fianislsaSou gomnonislsadeu
vedsnwnslusumisgduienislsauseu seadrulenisisausey uazasiulsasounszUsdnsssy
WHUNALIYANY 91UU 1,352 AU in3eailefldlunsiseadsd (1) wuulsediumudesnssndu
WunisdnwisisaziBeaiierfunisuinisianislsaieussninsseduanndagiuiusziu
ffaszasd vlauasddszanaue 5 sefu ATnsfususndeyaluguuuunisneuausg
13U 30 U8 dengrundiuunegluriasendng 0.51 §1 0.83 uazAduUsEAvsueaThvasasouLIA
Wiy 0.95 (2) wuuduiinarawn Jinsgideyalagldadifidaussens 19adi ttest independent
wazdinszimaaudosnisdnlu Ineldmeda modified priority needs index (PNlyogied)

NANISIVYNUIN
(1) annlunisuimsdnnistsaseunseUsdassaulaonmsiy egluseivdiunaa (X =

3.13, SD. = 0.78) ilefinnsansesu nui suididiedegean e sunadng (X = 3.16, SD. = 0.81)

1 Y=

UnfnwszAunufindin a197391M5UsmsNsany) AngAnwimans unIngndeveuuny

2 femansnansed a1v13vInN1suUTnISNISANY ANeANYIAMENT unNIngndeveuliy

? $99M1@R319158 @111 TInuazUTEIuNan 1SANYT AMEANEIAERNT UNINYILUVRULAY

! Doctoral degree student, Educational Administration Program, Faculty of Education,
Khon Kaen University

Z Assistant Professor, Department of Educational Administration, Faculty of Education,
Khon Kaen University

® Associate Professor, Department of Educational Measurement and Evaluation, Faculty of

Education, Khon Kaen University

* Corresponding Author E-mail: choedsak_sijan@hotmail.co.th



Ui 28 atiufl 1: uns Y - fquioy 2565
Vol.28 No.1: January - June 2022 221

i a v A

5998937 Ao MuN1UIBIANT (X = 3.15, S.D. = 0.82) wazaundenadetogian feo sulniSeu
wagrildladudy (X = 3.10, S.D. = 0.49) WeNNTUANMATIUTLEIA WU anmiieUszasd
TunsuimsdnnislsasounseUsdfsssy wunadyfnwgrnududalunmsiveglussiuuin

(X = 4.39, S.D. = 0.58) Wa#ITUITIEAU WU AundaAladegean Ae sunaans (X= 4.39,

Autineuwasgiiduladiuds (X = 4.37, S.D. = 0.63) Auadu
2) wan1sUseriuaudoInIsandulunisusnisdanislsaSounseUssRsssy waun

alydne danuduidalaeninsay wudn Juims uazagiiaudesnisinduliesoudisu

'
a [y

seninsan ndagtuivanmniielssasAunnsneiuegelidedAgn19adansziu .01 (PNIyognes =

€

= v A

0.371) Wofiarsansieniu wui arundanudesnissndulunisimuigaingn fie duiniFeu
wazidLAdIUEY (PNIyogiies = 0.60) T8IA9U AB AIUNITINMNY (PNlyogses = 0.40) AIUNTT
URURIY (PNlyogisiea = 0.607) tazanuifimnudeanisdndulunsimuiiesiiagn Ao druynains

(PNlyogifieq = 0.39) AN3E6U

AdAy: MNAINIIdy MaudmsdanislsaSeu lsuSsunsyUsdRsssuununasiey@ny

AL ULAe

Abstract

The objectives of this research were (1) to study the current state and desired state
of the General Education Section of Phra Pariyattidharma Schools, and (2) to study the
needs in managing the General Education Section of Phra Pariyattidharma Schools toward
excellence. The sample used in the research composed of school managers, school
directors or school acting directors, school deputy directors, and teachers working in the
general education section of Phra Pariyattidharma Schools, totaling 1,352. The instruments in
this research were (1) a need assessment form, which was a 5-point rating scale with the
dual response format of 30 items to collect the data in details on the present school
management and the desired school management, with the discrimination between 0.51
and 0.83 and Cronbach's Alpha Coefficient of 0.95, and (2) a field note. The analysis of data
employed descriptive statistics, t-test (independent samples) and Modified Priority Needs
Index (PNlyogified)-

The research results revealed that:

(1.) On the whole, the current state of management of Phra Pariyattidharma Schools

was in the average level (X = 3.13, S.D. = 0.78). When each aspect was considered, it was
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found that the highest mean fell on the aspect of outcomes (X = 3.16, S.D. = 0.81), followed
by the aspect of organization leading (X = 3.15, S.D. = 0.82), and the aspect with the lowest

mean was students and stakeholders (X = 3.10, S.D. = 0.49). Regarding the desired state of

managing Phra Pariyattidharma Schools toward excellence, on the whole, it was in the high

level (X = 4.39, S.D. = 0.58). When considered by aspect, the aspect of the outcomes had
the highest mean (X = 4.39, S.D. = 0.58), followed by the aspect of organization leading
(X = 4.41, S.D. = 0.60), and the aspect with the lowest mean was students and stakeholders
(X = 4.37, S.D. = 0.63), respectively.

(2.) The overall results of the assessment of needs in managing the General
Education Section of Phra Pariyattidharma Schools toward excellence revealed that the
administrators and teachers had a difference between the needs in the current state and
the needs in the desired state, with statistical significance at the level of .01 (PNlyogified =
0.371). When each aspect was considered, it was found that the aspect with the highest
development need was the aspect of students and stakeholders (PNlyogifieq = 0.40), followed
by the aspect of planning (PNlycgifies = 0.40) and performance (PNlyogifieq = 0.407), and the
aspect with the lowest development need was the aspect of personnel (PNlyogiied = 0.39),

sequentially.

Keywords: need, school management, General Education Section of Phra Pariyattidharma

School, Excellence
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Multilevel Structural Equation Modeling of

Self-directed Learning of Nursing Students
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structural equation modeling: MSEM)
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NENUNAFINNTONAUINULDITIUN UL AR T UL AN AN

AdARy: NMTIATEAlLeaaNnIsiATIasenYsEaU MaSeukuuiaues sULuUNSSeu3

ﬂwsaﬁuauumﬂmmss‘iwmma

Abstract

The research aimed to study the effect of social support of nursing instructors on
learning styles and self-directed learning of nursing students. The sample consisted of 371
nursing students from 21 nursing educational institutions, selected through simple random
sampling. A 5-point rating scale questionnaire with 76 items was used in collecting data on 1)
learning styles, 2) social support from nursing instructors and 3) self-directed learning. All of
the components had high reliability (& > .80). The data analysis employed multilevel
structural equation modeling (MSEM).

The research found that the multidimensional structural equation model was
consistent with the empirical data ( *(35) = 50.606, p = .048, CFl = .989, TLI = .984, RMSEA =
.035, SRMR,, = .015 and SRMR,, = .115). The model of the nursing student level revealed that
the learning styles could explain the variation of self-directed learning at 73.0%. Meanwhile,
the model of the nursing instructor level revealed that the learning styles of nursing students
and social support from nursing instructors could explain the variation of self-directed learning
of nursing students at 80.7%. The results of the effect analysis showed that self-directed
learning of nursing students was directly affected by social support of nursing instructors, but
not with statistical significance ( f =.134, p = .388), while it had indirect effect through learning
styles of nursing students (B = -.594, p = .015). Therefore, the development of self-directed
learning of nursing students should begin with organizing for learning and teaching in
accordance with a learning style in which the nursing instructors give partial support to enable

nursing students to develop themselves together effectively.

Keywords: multilevel structural equation modeling (MSEM), self-directed learning,

learning style, nursing instructors’ support
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$1uau 30 Au TiAduUsEAvSLoarhesaseuIAWNRY 922

2) wuvaeunuNsAtuayuYedenansed Idluvaeua UM SatuayuN 1§ IANUe3813158ves
Chanchusakul et al. (2014) #ilfuuaAnues House (1985) lumsaduazimuiaisaiionuulsziiiy
nsatuayunediaunaziians dafmmudidnuasfuuuunnsuszanuen (rating scale) 5 iy
lnggidihnmsusulsstemaulivanzauiuuiunvestdn@nwimeiuia silinisianisatduayuain
9191587M31N89AUTENOU 3 AU AD A1UB1SUA (emotional support) AMuY Bl Y1383
(information support) kazd un1sUszidiu (appraisal support) Feusasduinaindasan 5 4o
21 15 9o wamInTadevAunnvesaIsdiolunguiindefieensdiua 30 au ldaduuseans
LOANNURIATAUUIAWINNAY 960

3) LUUABUDNNNISITEUS WUUTIAWLBE IR AKUAIIINUUUABUAINYDY Aphanantikul
et al. (2008) Miduresilotamnundenlunisizoudmenuiosasindnymeualussiuusyans

[

fianwazilunuuuinsuszunman (rating scale) 5 59U Usynaumisdom1au 3 93AUsEnoU A
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AHENINTAluNM TS BUIMEAULEY U 13 T Adn YR NaTSEUIMIEnLeY 31U 7 B
LALAUAILITAIUNNSUSINTIANITALAULDY NUIU 5 U8 SIUVINUA 25 UaAINNN NANISNTIVEDU
d‘l A 1 d‘ 4 L% 1 o Yo [} a Q'{ 1 Y}
ANNNUDIATBINBIUNGUTIATEAI10E199 WY 30 AU laAduUsyavisueanvasaTouUIAWINaY 937
< v
3. MsAUTIVTWTaYa
sj"ﬁé’]’wizammﬁ’uamﬁ’mmazLwiaLﬁaszqmmiéwsmna;:Jszhaﬂszmumuiuﬂﬁﬁwﬁmga
Yousiazan Uy MnuulivieUssaunuwiazandusanwuvasunuesuladlulidutindnw
[ £ I 1 . < v 5 o a
Ne1Uadean1tun1e 9 luneluskngy Line wag Facebook lngiiutayasaudiui 1 waadnigu -
30 WeAINN8Y 2563 An15AnrUTEAINUAUDIsE N UIaN e TEauulunsiany
wuuaeunueaulatliuigie
4. M3eszvidoya
1) Yeyadruuprailidune a1y an1tun1sAinw wasinsawdeavan ldn1siasisvideya
MEEDATIUTIENY LokA AU Seuay Alede wavdiudeauunnsgu
2) Yayanldlun1simseigninavesduusnAnuluseduenansduasseauinfnyd
Wﬂ’lﬁl,ﬂiwﬁ‘ﬁauuaﬁ’mimL@ﬁﬁﬂﬂ’l'ﬂﬂﬁﬂa%’mwmzﬁu (multilevel structural equation modeling:
MSEM) Taalalusunsy MPLUS version 7.2

HaN1539Y
1. Yoyanuguvasiaag1eidey

UndAnwimeruiaidnuiuniedu 371 au diulvgidunandgs (Sosaz 94.6) lnadongsiaus

' o ' '
N I o

18-24 ¥ wazilogade 20.69 ¥ Tusrwrudidudn@nwineiuiatula 1 uinfan 37U 132 Ay

3 q

($oway 35.5) s3aanAedudfl 4 S 106 au Gevay 28.6) B 2 S1uau 69 au (evay 18.6)
wazduli 3 S1uau 64 au (Gevay 17.3) Inefiinsandasaudoust 1.70-3.98 uasiiduadoinsaais
aven 4 Ul whiu 2.96
nsadvayuNIedIANINe1AsEMuNIsS U Vet nAnyimeiuia wulndunisauayuy

ysinuensualiniign (M=4.009, SD=.453) sesasnAonisativayududoyatinems (VM=3.926,
SD=.433) Wagnsatuayuaunisuseiiiu (M=3.829, SD=.561)

dauguvumsisoudvestin@nwingrvianuin f3Unvunisieuiuvuidiusaunnian
(M=3.649, SD=.766) 598911A8 M3LTBUIUUUTIUIR (M=3.566, SD=.689) uagn5iseusuuUdasy
(M=3.505, SD=.719)

nsiFeuuuuiauevesin@nwimeuianudn daudnvazvesgiannsnFousliie
AULDINNTIaN (M=3.697, SD=.758) T99a91nfe ANaBNTAlUNITUTITTANITALLEY (M=3.524,

SD=.721) UarAnuausalunsSeuImMenues (M=3.521, SD=.755) fauandlunisna 1
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a L4

2. wamslaneianduitusmeludu (intraclass correlation: 1CC) vasiuusdunaldlusedu
nfny wudriiadfaun .075-.132 Fagandn .05 s wansiwaudsdunaldlussdudnAnud
Amsundsfssmeiopilulesgimnelunaaunislassadianysedusioly (Hox & Maas, 2001)

nanFinsilunansiseudiuuihmiesiisuuuunsiFoudiduiulsdsinuuumm sy
wullunalinuaenndesiuteyadelsedny laedlan x*(35) = 50.606, p = .048, CF/ = .989,
TLI = .984, RMSEA = .035, SRMR,, = .015 way SRMR, = .115 #1uInugiANdnAa0dY8d Hair,
Black, Babin, & Anderson (2010)

A1379 1 Aradanugiuvesilsluluwa (n = 371)

Auys M SD Sk Ku
NTEUAYUNINEIANIINGIDNTE
1) enuensual (SS1) 4.009 453 621 -524
2) Mudeyav1ians (SS2) 3.926 433 -.024 097
3) Mun5UTZAIY (SS3) 3.829 561 486 -.276
NINTW 3.921 423 .548 -.144
sULUUMSISEU;
1) Msiseuiwuudase (LS1) 3.505 719 -262 -.254
2) NMsisguwuUTwile (LS2) 3.566 682 -.203 162
3) M3iSgusuuuildsIn (LS3) 3.649 776 -301 -416
AN 3.574 .655 -.298 -.119

QUECHIERNTNREMER

1) AnuanunsalunsiFeuiamenues (SD1) 3.521 755 -.239 -116
2) AudnwazvesiianunsaiFeusinenuies (SD2) 3.697 758 -305 -271
3) AMEUTAlUNTUIMNITIANTSMEALULY (SD3) 3.524 721 -.200 240

AN 3.581 .666 -.215 -.107
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Han1sATIEvetlumaninanlussduindnu (within level) wudn sUkuUN1siTeus (LS)
anunsneuILAMURuLUIYRINTSBUTUULIIAWeY (SD) vasinfnuineuialasesas 73.0 lagde
duusgansnisdndula () vesiudsdaunaldluguaziuunnsgiu eglutng 611-756 uanain i
wsdunaldimardanmnsaduiunilunisinguuuunsSeuduazmaiouiiuuinuesld uazide

W suAduUsEANSansnalusuazuuuunsgIusEnIeiulsnuInsissusLuuiianues (SD)

'
aaa

lasudnsnanmselufianisuinaingvuuunisiseus (LS) egnddedidynisaiffnsedu .05
(=854, p = .000) agviouliiuimnninfnwineruiaingfnssugeunarsnarmuiiuguiuusng 9
Afuuliufigslidaumdeulunadouiuuuhauesgeiude
drunansinseilanalusziuenaisd (between level) Gainmsifinsuusnsaiuayumig
e (5S) vesennsdiiniunisiuivesin@nwneiuadianlunsiesginuiiguuuunisSoud
(LS) vastinfAnwimenuia uagn1senuayun1edsay (SS) ¥84919158 awsnsIuiuesuIeAURULYS
yoen1TFeuiuuutaues (SD) vestndnwinenuialdgedu Wusosas 80.7 Tnsdid A2 vasiauys
Funalalusuazuuuinasgeglutg 451-995 uaziflofinrsanddulszans svwalusuaziuy
UINTFIUTENINMUUTNUIINTET UL UUIRULE (SD) vasinAnymeualasusvsnanianmsaain

nsaduayundInu (SS) ve9e19138 weiliivudAgvneads (B = 134, p = .388) wazlasudvsna

aada

MedausUFULUUNTISENS (LS) vestinfnwmeuiaegaiitdydfymeatiansedu .05 (B = -.594,
J A a ¥ v = = & v 1 1 <

p = .015) na1ife JUkuUNSieusvelnAnyIng uaiunumludidsinuiuuauguiuy (full

mediation) A1nN1sadUALUNNEIANE9819138 LUFIN1siS U huuiaulesresindnwime1uig

F188ZLDYATIINUALEAIFIAITN 2 LazAIN 2

A1509 2 AdvSnanemsikasnedenlulianisseuduuuiinuesiiisuuuunisiseudidudius

ATULUUNYTEAY
szAulnAnYl (within level) 52AUD19158 (between level)
fandswa SD LS SD
ﬁ’llL‘lJiL‘Vl@ DE IE TE DE IE TE DE IE TE
LS .854* - .854* - - - 974* - 974*
(.000) (.000) (.000) (.000)
SS - - - -.610% - -.610% 134 -.594* -.460*

(.004) (.004) (.388) (.015) (.025)

fulinudanndos: y” (35) = 50.606, p = .048, CFI = 989, TLI = .984, RMSEA = .035, SRMR,, = .015 way SRMR, = .115

fawds LS1 LS2 LS3 sD1 sSb2 SD3 SD | SS1 SS2 SS3 LS1 LS2 LS3 SsD1 sD2 SD3 LS SD

o .688 709 .694 678 756 611 730 | .451 586 970 995 962 847 851 958 .821 372 .807

g ¢ viineds wuleddgneatiansedu .05, DE = 8nSwan1ansy, IE = 8nSwan1adey, TE = dvizwasiu
LS fia UkuuNsiSeus, SS fie msatuayuniadiay, SD Ao NMsTeuiLUUInuLe
LS1 Ao fudsdunalives LS My naeuiuuudase

LS2 Ao fhuusdunalaves LS iy msfeuduuuduie



Uil 28 atfuil 1: uns1AN - QuIegn 2565
Vol.28 No.1: January - June 2022

1S3 fie shuusdunsldves LS Ay msBouiuvuiidusu

Ss1 fe fudsdanaldves ss My fuesual

552 fle fudsdanalsves s Midu sudeyatniens

553 fle duvsdunaldves S Mdu funsussidu

SD1 fie shuusdanalives SD My muanunsalumsiBeudmenues

sD2 fie shuusdanlsves SD MU AudnvuzvesfiansaGuimemLeg

SD3 Ae fhuusdunalsves SD My Anuamnsalunisudmsdansdenues

Taedl ICC vosfuusdunaldseiutindnwm §ail IcC, = 132, ICC.e, = 076, ICCcs = 108,

ICCepy = 075, ICCepy = 107, ICCop, = 088

243

.549 414 030

" . P Y o
ATUDIIUN AuvYa AuNTUTEEY
~_ —

T | ///‘
~— _
6725~ 765* " 985*

‘\\‘ -

~—

msaduayy
N9dany
(SS)

. ANHENTONTS
Geuiiunuag
JunuuNg msﬁﬁlui
o a v o AMANETYDT
038 Seous wuui — 042
ey
(Ls) aues (SD)
- : AuEWISaTY
628 .193
3¥AU819158 (BETWEEN LEVEL)
seAuLnAne (WITHIN LEVEL)
. ATUEHTANTIEELS
312 —» uuuddsy Y e 322
#eauiay
Jukuuns miﬁaué’
o a v 854* . 869* . v a
291 —» wuusuio b38U3 Wuuun : > AUANEMTTBNHGEY e 244
(LS) aues (SD)
. Anuanansaluns
306 —» wuuidaudau L. 389
270 UIWnsIANs

Y . ma Wimy o and
e sy vanefis Svdwaliinfuddgnieaianisedu 05
* yuneie ovidnalivudfynsetinviszau 05

%(35) = 50.606, p = .048, CFl = 989, TLI = .984, RMSEA = .035, SRMR, = .015 ua SRR, = .115

aMw 2 JwanisSeudiuuihaueswesin@nymeunaniisyuuunisseusiluiudsdau

WUUNTERY
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aAUTENa

1) MyaduayunedinnInNe19138aun1siuvestnAnyimeivianudn Wunisaduayuy
n1afupITNiuINT 4n se9asunded1udoyat1ia1s wardun1sUssiu audRy Vel
pradloananidndnwmeruadoniouianianguiuazaaufiatuenasdneiuia aruilndda
fornsgilituinAnvmetuiadadeudrann Wetinfnwueion Iandnavienndla ensdne1uia
s UsedulszaesorsualliliinAnwweuiademntla sanfeinerdeneruianas
AnizneUamanizisruunalnnslidmuinuideudsd viliin@nwimeiuiaiuiinenasd
nenanestsatuayuegluged dnlududiasty mmenigldnshauresisiinneiuia
Fnduiioransdneruassdesnoslideya 4 uuzdomidlunianioud il el Souarunsold
nswerualdegeiinnsgularaivariasndelvituiaeuiediniuuins suidlunisdans
BoumsaeunenisnetuaiinisdalonaliinAnymeunaldiunsussfiuuuy 360 sem Lilold
Un@nwingruiaaiunsaiudanazimuinuteldeg 9ol os aenndosiunis@nyives
Papastavrou, Dimitriadou, Tsangari, & Andreou (2016) F Ui 919159 neunadmnAdsnsnade
anufianelalunsiBoulaznisdndaundeslunisiBouduuuadin wazsunuunsaouvenssiing
sensanuazdndulavesinou laslanzguiuunsaeunisden Sainaseensunitaymsiseuves
UniSeug e ltydAYN19ana (Khandaghi, & Farasat, 2011)

2) sUnuunMsFeudvestnAnymeiuialunisfineriinud fmsdeudiuuidnusauminiian
spsa9A NMaFeuduuuinile uarniadouiuuudasy sy fedenaideaunannisinmaiou
nsaeuenIsnenualudagiu datdunsdnnisseudiduiuvieldnisseusuuuiintdugm (team-
based learning) @ saziminzanivaninnisiauluindnnerviavesindnwimeiuialuouan
d0nAd0arUNISAN®IVBY Sirirat & Chidnayee (2009) AN INAN1TTANITIS BUNITAOUKUUTIY
Tuswinnsneunayaraiitaymaunm 1 wui ﬂﬂﬁﬂ@ﬁWS?UﬁaﬁNaﬁui}Mé%’NmiL“j“EJULﬂIjJQQ%u
INNTIANITEUNTARURULTN kaztinAnwmeuiadiaufianeladiun1sdnnisiSeunisasuuuy
fluszauann msetgliindnvmervawitynluanunseiiisudeuld vHldindnvineuia
IfoAusBLazuaniUasutoAniiudy deaonadosiusssuifvesnisviauluivdwweiuia
uananilfsaonadosiunisAnyires Keeratiyutawong et al. (2015) fifinwgunuunsSouivos
UnAnwinegiuia undnerdeysna nenudn dnAnwingruiadiulngdsuiuunisisous wuud
dauéammﬂﬁqﬂ ($ovay 35) sesaundeuuuiion (Govay 22) uaziuusiuile Govas 19.33) sy

3) nmsiSsuduuuihauesvesin@nwineruianuin faaudnvazvesfiannsaisousld
FenuLDINNTIgN T89A3N1AD ANEINTAlUNTUTMIIANIAULDS Wag AwaunTalunsiFeus
shemules mMudiy o1alesnanmsdnnisiBsunsaeunmnansnenunaiinsuoumngldndnw
neuald@nuduainaiuddeaues lnefiorasdlimiuug uardvosmdumatasnang
waziileldosdauiuiuds axdinslidndnwimeuralfiiauenanis@nunduaiisinduiiou 9

lungunIeminduiey saundinisuseguusnwmsenuntendainissuns weliinnisuseiiiu
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mduazauiinlavesnutesnouirlUufoRnswetua aenrdesiunisAnuves Nantasaenee
et al. (2018) finudn UnAnwmerunadilvgileldsueumneaziinadnvausvesi i ouiiinim
SURaveu xfnhanuneuvneliUszaumudiia uaranmnsadinuny aonasdivue uas
MszvauMsianIsisunsaeuiidunssuiunsngy uagnsiauduiiy viliindnyimeiuia
AnnsiaunuesuazneufiozuanivasuSsuisuduiuiioulufiuviolungy

1) wanshezilunanisdsufuvuinuesidguiuuninieusidusiudsdeinuuy
ey nud nsalussduin@nwmtu (within level) sUuuumsoug (LS) ansneiuisniaious
wuuiauLed (SD) westindnwmeiunaldfesas 73.0 uansifulsdunaldnardidusunuluns

[

Faguuwuunsiseusuasnisiseusuuuinaweddneaunis Aluguienadiesinindnyine1uia

'
=Y

delfhausudufuiiouuds awinnsussidiumies iliiAemuianiiesnaziammuiodmniy
gifamsanuansamiloutuiieuusaulungudu Wefinsannansieszilunalusdu
8197158 (between level) wunguuuunsiseus (LS) vesinfnwineruia uaznisatuayuniadeny
(SS) ¥8401913¢8 aunsaTINAUeSUIENITIS USRIV (SD) vestndAnwmeuialigeiesay
80.7 Taen19iieus huuiinuLed (SD) vesdnd@nwineruialasudninanimseannisaduayy
madanal (5S) 199919138 uilififedndymieada (B = 134, p = .388) p1aidlesnannsiBousiuy
ihauesazfatuld feserdeiiugunisdsuresifeududfy mszddzluuunadouduuy
fidusau wuusiufle wazuuudaszegiuuainuiazanunsaiseuslafienues uagn1sinnsis e
MIdeuveIDINIENEUIAT AR 1ALATINT T BuFisauIesresinAny HeIUTA Fupg iUy
fuoununesmisauainsaluninifeuiuazduaiunisduaiiseaueaufisaneni ol
NNIANIUBY Keeratiyutawong et al. (2015) Wui ﬂfﬂﬁﬂmwmmaﬁmiﬁeuiﬁmmmma Tailar
fsvuvulaguuuunieiined uaznsseuduuuiidiusudud s duduluindnluyuuesves
hdnwmeamseindnwilenauszauiuiymigihefivarnmaneluaaiunisalelafidosiion
919138 M UALarineualunsliduziuielannsolinsuadUaeldognsUaende iy
sUnuuMIBousifegvesindnuimeuiauaz nsadvayuvesonnsenerviaiadudeiaunsa
TwiuesurensseukuunueesinAnwineiuala

5) HaNITIATILVANNITIATIAT N TEAUVDINITIS BRI HUUTINULEY WU NITTEUTUUY
tnueslasudnsnaniedourugliuun1siseus (LS) vednd@nwinguiaegeidedidgynieada
fisedu .05 (B = -594, p = .015) agsioudn unuImyesnisdsiuvesiLUsgULUUNNTS ous
vosuinAnyimerviaiunumdudideiudninauuuduguuuy (full mediation) 91nnsatuayy
199919156133 sufuvuthauesmeaindnymeiuia edenaiiesansuuuunisdanisidou
MsaeuvetensHinadesULuuNTSBuvesin@nwime1uia ede1ansenenuiadanisisou
AnsARULULALRT (active leaming) Avzviliin@nwineuiadesusudlidtuianssunisisey
nsaeu SuagshliiAansususuuuunmsGeudilinannsFeudivuihmiesddluiian aenndosiu

= a \ o ¢ = = v | a
N3AN®IVDY Nantasaenee et al. (2018) U unﬁﬂmwmmamgﬂLLUUﬂ’miaugmumimuLGUEJu
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Y U

n1slagunselals uaznisnszisiuduuIniign 61801505 UUTIN15L38UNITAUNINNITNEIUIE
Ingensuiunissousvesitouluanissui 21 N153ANSANYINYEIVIAAITEBNKUUNITIANINTTY
N13L38UNITABULUUAAANTEY UALTUIANTEUS s1zazdunNIsansEeEaINISISsuNISa U
$ o a Yo = P ' A Y] I’z Y 1 a = 0§ v
Tutuiseu wasalonalvidnfnwmetuiainandwieliludusussdniusldedsdasy Feavvili
v = 2% [y} d‘ a o v = v v ¥ é’
UnAnwmervialausuivdsusdiuunisieuvesnuies vilianunsassuiaenuedlaindu wag

(% s

ilugnisdeuiuuniaueduiign Wunalinadnsnisndsusvesindnwmeuiafingetu dudy
nsdansiFeunisaeunanisneualugafaviafiind@nwineuadugGouluamsswi 21 919158
WyIUIaAITHAILIMATANTTARULA JUKUUNSIsuN1Taau Tnglinisatduayudn@nwing1uia
Tiioras WealenmaliindnwmeruialdiGouimenuies IéFeuiuvuiidmsn uasldmiloduiion
TumaiSeudliunniu WeldindnwmenuiaawnsaiaudneninlunsFeuivowuiesudui

SeusuuuInuewas YU LAnaonTIn

URIGIRIRIE

1. daauauuglunsiwaideluld

1.1 31ANANITITENUIN NITEUVAYUNIFIANIIND19158 luseAU01915d 08NS nasie
naiFeuduuuinuesriugUuuunaseudesinAnineuiaogsauysal fadu mswannisde
M3BUMTADUNINTNEIaMSIENIINM TR THe1sdweunaaunsaliinaiaisnig
aoudilind@nymeuiai annenansddosas udialesnuuunisinnisisounisasuliindnea
weuaiin1susugUiuunisiseuivesnuediinsinuduiiuniey 4 dunsdaasunislidasy
Tun1sisews Meviliinfnwinenuiaaunsaeusuuuihauesdalueuiag

1.2 wansidazyiouliiuindenansdneuialvinsatuayunisieudanasiealenia
TiinAnwingruiaifsuduuuiidwimuassaudetuioulunndousndu HululdivnAne
wnsriodosuiinzuasnanuifmenuoniuinndy fafu anidunsfinunenuiaudagiianasl
o1nsdUsEIUuABunsrUIuNsiamsssuntsaeulenansgnenuiaue umsnesuliindnwn
ngrwranwdeaueddinngy muinsdanafeusuuuiunieliinAnvineunaiidius
TunsSeunniu wiearldindnymeafianmnsodousléfenuouazidousldnaentia

2. farausuuzlumsiduadedaly

luimaauni1slaseas ey sEaueIn1siseuskuviinueestn@nwime uia Sallfauds
1 o Afidnsnadenisnsuiuvviauesvenin@nyimeiuia wu usegdlalddugns 1anadse
N19138UIAIENITUIALLET N1TFUTANAINITOVBIAULBY UTTEINIANTITITEUNITARY FUNUTAMN
sewinstinAnwifuenansd Wudu Jemsiinis@nniduusiisninadenisifeuiuuuinuesdu o
Tngoal#i83dudsannmdundnlunsdumusily uasldlunamunsoulunisinsgviadsd

Wuwunalunis@nwinaziimuidesanive lilavoAUNUYaI I TeNA9INAL
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Abstract

This research aimed to develop a program theory to evaluate the policy of managing
education for the life-quality improvement based on environmentally-friendly approaches in
schools under the Office of the Basic Education Commission. The development comprised 3
steps: Step 1, drafting the preliminary program theory conceptual framework from the study
of related documents and researches with document synthesis, Step 2, adjusting the program
theory conceptual framework in the light of comments and suggestions of intended users by
synthesizing data from semi-structured interviews, Step 3, checking the feasibility of the
program theory from the data collected from the actual performance of the schools under
the case study by comparing the performance of the school, using the data recorded. The
results revealed that the program theory for evaluation of the policy of managing education
for the life-quality improvement based on environmentally-friendly approaches consisted of
9 factors and 25 indicators. That is, Part 1, evaluation of policy implementation comprised: 3-
factor interventions which were policy communication, policy monitoring, and resource
support; 3-factor determinants which were understanding the policy, attitude and acceptance
of the policy, and policy setting in schools; and 1-factor outcome which was policy-based
organizing for learning. Part 2, policy outcome evaluation comprised: 2-factor outcomes which

were environmental change from learning and environmental literacy in the students.

Keywords: program theory, quality indicator, evaluation of policy of managing education
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Abstract

The purpose of this research was to compare the quality of two Q-matrix validation
methods which were the expert judgement method and the PVAF index method, for a
cognitive diagnostic test. The cognitive diagnostic test in this research was a 4-choice test which
contained 40 questions. Each item aimed to measure one to three attributes. The sample of
this research consisted of 225 grade 10 students in Bangkok, in the academic year 2020. The
result of this research was obtained by using G-DINA Model as a cognitive diagnostic model.
The R Program was applied to analyze the quality of Q-matrix with PVAF index method.

The result of this research showed that the Q-matrix validated by the expert
judgement method could measure the students’ attributes more accurately than the PVAF
index method, based on the developed Q-matrix, as the expert judgement method could
specify Q-matrix without any misspecifications. Meanwhile, the PVAF index method showed
only 22 items (55.0%) from 40 items that were correctly specified, compared to the developed
Q-matrix, and 9 items (22.5%) were incorrectly specified, compared to the developed Q-matrix,

and there were 9 items (22.5%) that attributes could not be specified.
Keywords: cognitive diagnostic test, Q-matrix, Q-matrix validation, PVAF Index, G-DINA Model

UNUI

[

Jagunisdnulutsemeaing 4 anuddydunsiansfnuguanssaus g Feou
Wuquédnans nszdulidiFouldSoudaudsiinuesnta vioauawaulavesauies Tasda
andnunrddlumsli®in suandriuinugiugiuiinulundngnsnisineidu ludauvonisin
wazUszdiunalunisdansAnugiuausauz asiunsiideyadoundunngissulusUnuunmdnuue
(attributes) W3ovinwe (skills) fifosnsyjsiadndi3surumunueiisUssasdinsoly Wenlug
nsiRILarUTuUTINsseusvedisey (Office of the Education Council, 2019)

BasiilflunisnsraeugadnvasvidevinuvesiSouilnareds Bmsvilsiiamisavile
Aenisliuuuaevidedomeam sty FuduwuuasuiihigliveyadeunduuiyiFou Tneyaeli

ALSeunsudeseauause i lunudnyuzresfiseunuanuarladuganuwasaudnyuzle

Yaa

Judadrinvesau Lﬁaﬁwlﬂﬁmiﬂ%ﬂqaLLazﬁ’mmﬂmé’ﬂwmzﬁmdnimEJwu (Jang & Wagner,

v

2013; Ma & de la Torre, 2020a) wonanuuLvvasuIlIden1anns Uy ardearunsadglviasu

e

aunsaausunsaeulvivinzauduiSeu ik Seuladnnisiuanuiiaainiadou uagaun

Y

[

AndnwazLayausTausid o liussgamenUsyasATiyeinle



267 NTANTNTIANANITANY UNTINYIRBUMIEITAM

Journal of Educational Measurement, Mahasarakham University

a

wuuaauidadevnanns gy fidnnuluruideduiuvaeusuuidanaounyszau (multi-

A q

tier diagnostic test) 19U WUUABUITARHLUULADNADU 2 T2AU WUUABUITAGULUUIABNMBY 3 TEAU

agalsfinnu wuvaeitadens 2 sunuuinsdednin dmabilianunsoduungaaunseuiiuiaoun

(%

widmeulagnaes annsdaldiianlumsviiteasuuiy tesaindeasu 1 Yo dMmaugesuinnin

1 Ay nvdanalitinaumiiagailun1sviniuuasy (Waugh & Gronlund, 2013) wsitullagdui

=% o vee aada

wialulagnienisfinwinisiaunliegiaunn JslgAnwngullunanisadancendt nanisitdade

Y

mannitygudunussgndldiuiuuaevidadememmityg (Meesakul et al., 2015) figaelsf
n13UsELliuAuToUs luANAN Y T oAU TIAUL VRIS sullAugnAasuazkiiug (Chaimongkol,
2017) lnglunan1sidadenianmidyar9e seyanudunus seninainwenaaning1vesyasuiu
Audnyuzwuvasuidadomanmsdyaujsinldetsgndos wiud wazdinuuidefionsaia
(Najera et al,, 2019) auvadulunadianusaldfuuuudeunuudonaevsgieing (simple multiple-
choice test) wiauuuaauil 1 deilitosraniiosdoifior demaliaeuliinmumiesdilunissi
wuudey nitsdafianudulsde Feilgnsmaedeumusousluudnvusvioaussouy
Yosgaou uaznsmuILarUSUUTInsaeuestaeulinssnmgaUszasAfideansaials
Uszinnveslunanisidedenannidgyagninvludagiuinainvate wu lueailoun
(G-DINA), laun (DINA), el (DINO), Tuan (NIDA), addictive CDM, loglinear COM usiilosanndosaiin
wazAMugutauvesluna yilmianldlunsjialaen dwalrludaguiiiedunailou waz
louidenhanldduunaudnuuzvesiaevlunuuasuitadomewndiayan (Najera et al, 2019)
\lesanazanlunsfiauazSansanunsnidedonadnuvazvesiauldeg1sgndesuazusiug
LaraINIUITeves Meesakul et al. (2015) MvinsilSeuiiisuuszansnwlunissuunnudnuay
sevdndlanadlauidvliealauislgadvdaenndesvasdunadaduy saliasdunng wuin
Tueadlaunflusgansnmlunsiuunaudnvazannniiwealout iesanlueailaunduluea
LUUTALY (compensatory model) fifunguninlumalaut wioesureldindulunaiid afasuiiil
Frunugadnvazinnitla Temalunisneuteasuldigndesazainningaoui dduiunudnvuy

a a

o/ 1 & 1 LY = o a = 1% [y [ o/
uaaﬂmm@imu@maﬂwmﬂm ‘] g "'ZNVI'{L‘IH@JL@ﬁﬂlﬂuqﬂﬂﬁ’lmﬁ@ﬂﬁaaﬂﬂ‘Uﬂﬂ’]‘WV”I'J']lILIJ'L!‘\]iQ‘I/IlZ)lﬂEJ‘U

[

usiazAudAUEILITaNIa N taIeNINnIlualaulues dudsdiAydnUsznsdniunisaiuun

Audnvuzvedunan1sIdadenannidyyr As wnindAs (Q-matrix) Faduumingiiuans

ca Ao =

AuduussIninsledeuudaztaiunudnuaeysin wn3ndmndiaunmisduumindfidesey

q

wiazdoanunsadwunAunyisvedaeulinssiugunuae IdeInTeln Ineanwideiiiuunfiey

v YV

MT19A0UAMNIMYBILUUADUTTTEMeITn15indulag ¥ 8191 NANTUIAIUABAAT BITENI

(% ! aada 1 4

JoaouiuAuaNvUzYeUNINTAY (Najera et al,, 2019) usitlosaniTasnarnduisnaeuds

WEIIU MIARduAUaenAdoLazkiugvenuniIndalutanyaranisuen ldlddasulnenss

v YV

9019 Y rIANLANF9YBITERUANAN WY TENIHL T8y AUAIE@E VAT Johnson et al.,

Y



268 NTANTNTIANANITANY UNTINYIRBUMIEITAM

Journal of Educational Measurement, Mahasarakham University
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AdilinsEAuAUnaunaY (CFI) windu 0.974 a1 TLI winiu 0.964 Anuiisinvednasaedadieves
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AdARyY: ausTIuI MIATIERsAUsENoURNEUSY ATiseuAnw

Abstract

The objective of this research was to analyze the factors of research competency of
secondary school teachers under the Office of the Basic Education Commission in the
Northeast. The sample consisted of 500 teachers from 63 secondary schools in the Northeast,
obtained through multistage random sampling. The research tool was a research competency
test, with 90 items. The analysis of data employed descriptive statistics, Pearson's correlation
coefficient and a confirmatory factor analysis of the Mplus 7.0 program.

The results of the research revealed that 1) the research performance measurement
model of secondary school teachers under the Office of the Basic Education Commission in
the Northeast consisted of 3 components (1) research knowledge (2) attributes of teacher
researchers, and (3) research skills. 2) The results of the consistency examination of the

secondary school teachers’ research competency measurement model showed that the

model was consistent with the empirical data, by considering the chi-square value (Y% = 10.325
at degrees of freedom (df) = 6, significance level = 0.112, comparative fit index (CFI) = 0.974,
Tucker-Lewis Index (TLI) = 0.964, Root Mean Square Error of Approximation (RMSEA) = 0.043,
Standardized Root Mean Square Residual (SRMR) = 0.012. The results indicated that this tool

could be used to assess the teachers’ research competency.

Keywords: research competency, confirmatory factor analysis, secondary school teacher
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Abstract

The study was intended to analyze students’ multidimensional response patterns
for creating transition points of mathematical proficiency levels and to design the student real
time diagnostic report of mathematical proficiencies. The respondents were 1,559 grade 7
students. The research instrument was a 4-choice objective test on 3 topics, namely number
and algebra, measurement and geometry, and statistics and probability, through a package of
diagnostic tools in an online testing system—"eMAT-Testing.”

The results are presented below.

1. The transition points for mathematical proficiency levels, from the analysis of the
students’ response patterns, which were used to design the student report covered two
dimensions: mathematical procedures and conceptual structures, in three substances. In each
substance the student’s proficiency in each dimension could be classified into 5 levels and 4
transition points.

2. The student diagnostic report of mathematical proficiency level using real time
digital learning platform was composed of 2 parts: 1) the individual report for students and
parents, displaying personal information, earned scores and feedbacks to indicate the
student’s current proficiency level, areas of improvement, and channels of additional
learning; 2) the report for teachers, educational institutions, and educational service areas,

showing students’ overall results.

Keywords: designing of diagnostic report, mathematical proficiency level, construct modelling,

multidimensional item response model
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Abstract

The objectives of this research were 1) to create a mathematics item model in
mathematics of grade 7, and 2) to develop an automatic item generation system for item bank
classified by content and difficulty levels in mathematics of grade 7. The research was conducted
in 2 phases. Phase 1 dealt with creating a mathematics item model in mathematics of grade 7.
Phase 2 dealt with development of an automatic item generation system and to organize the
item bank for grade 7, classified by content and difficulty levels in mathematics of grade 7.

The results showed that:

1. The mathematics itemn model in mathematics of grade 7 that was created consisted
of 5 main parts: 1) stems, 2) elements, 3) options, 4) auxiliary Information and 5) keys. The items
appropriate for creating an item model were 203 questions and were used to create 10 item
model formats. On the whole, the item model was valid and passed the criteria.

2. The development of an automatic item generation system for item bank classified by
content and difficulty levels in mathematics for grade 7 was carried out in the form of a web
application which can be used via the Intemet at https://www.aig-system.com. The overall
program was suitable at a high level and accepted by the experts. The evaluation of the efficiency

of the program was at a very good level, satisfying the program's users.

Keywords: system development, item bank, automatic item generation, item model
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WmsUsziuANgnaes 4 seau luudazdevedlunadeasy agldguiuuves Gierl et al. (2008)

w10 Uuuu WuliwaSeuiieu uaslidoiauowusiuduivenisimuilunatoaeulingu

3. MmaiusIusndoya

3.1 SIUTIURANIINBUTDARULIILATIENAUNINTBARUAIUNSNNTN B N1TABUAUDY
UDdOU WUU 3 WTHme3 Melusinsi Xcalibre™ 4.2.2 (Guyer & Thompson, 2014) wazyitnisAniden
Fosounnaeinsandendaaou (Ury, 1977) Awisidiessrunasiuunvestoasy (a) dAndaus
0.50 13 2.50 ArALEINVEITEEDU (b) HATRILA -2.50 89 2.50 uazAMsEImEsNSIAYRITaEoU
(o) danluiAu 0.30

3.2 SuunsERUANLEINTasTpdeuTIR U aein sAREendy 3 s¥du fe 18 Uunans
wazenn Taeliiidemgyhnsssdiumiuasaddesadunuvdngnsinadamans @iuuiulge
.. 2560) %é’ﬂqmmuﬂmamﬁﬁﬂmsﬁy’uﬁugm WNSANIIY 2551 Usenaunae 3 a13% Av a5zl 1
Snulasfivndn a13xil 2 MyTauazisvede wazassl 3 adfuazminesdy

3.3 Jarzidesounrasdaistumnzadlunsiandulimadeseulnafiatsan
[ omnuvesdeaeuurardeinddiuiiaunsanvundudiunsi wazdrufiudsasulduiela
ddemautola lumnzauazdadeaoudotiusenly Tneldudnnisves Gierl et al. (2008) Alauys
Ussvlunavesdoaeudu 2 Ussian dail

Ussuvland viedornu Tudiutianmnsoutsesndu 4 guuu ddl

1) ssRUsznaufiuusilaeuldogedase (independent element) fidiuau 1 saduszneu
dleasruszneulalulandiinisivdeuulas sxlddwarionsdusznoudu 9

2) aadUsneuiiuUsdeuldetndlidase (dependent element) asdusznauiininy
uanssBuagiuanuzasAusznaudy q Ty 2 esdusznouwsiaresiusenouiinindesloei
9eAUsENOUAY

3) MsuaNfusEnIesRUsznauiiulsilasuldegnsdassuasuusiudouldetalidass
(mixed independent/ dependent element (s) lnafignuiussrusznoudasy 1 93AUsTNOU Was
TuuesAUszneuludase 1 esRUsenau

4) perusznauaas (fixed element) fidnwazasd azldfinisudsuntas

Uszuandl 2 fdenvesluwadesdou uwsoendu 3 sUUY il

1) Audeniliannnisgu (randomly selected options) fie JULUUNTSAIRBUNNABY

Y

wazMagNReNkUUdNIINAREHanInTIiY
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2) MidenuuudnAn (constrained options) Ag EULLUUﬁﬁQﬁWM@UﬁQﬂﬁ@Q LAYAIAYN
aseenudaniviun Wy gas waznisaa Jusiu

3) §aLdenuuuAed (fixed options) Ae gﬂLLUUﬁV’?&ﬁmauﬁgﬂﬁaq uazdladeluiinig
Wasuudas

nsaquiuveIUssinnvadlang wagiiden viliialumatoaousuwuusng 9 fm1sne 1

M99 1 JUkuuredand wagdudendnuuesn 9 lulueatedey

Tand (stem)

fqiaan (options) wUUdETY wuulaidase WUUNEL WuuAs (fixed)
(independent)  (dependent) (mixed)
WUULABNIINNTEY v v v v
(randomly selected)
o v stwuuldansoasile
wuuaInm (constrained) v v v K
(N/A)
o sUsuuTililanansaadils
wUUASH (fixed) v v v ¢ (N/A)

NN 1 i dadslueadegeulddiuiu 10 gUuuy mnnsdugssninalandriu
AdenUsenneng o uaedl 2 sUwuuilianunsaadela (NV/A)

3.4 n5IARUANgNARITRIlUnatadauNas 1 Tulag I TevinnlideveauounI ey

IS a =2

= v i & v a a 1o i a A o ¢ Y]
QQE\JLGU'EJ’JGU']QJJ 3 N1U L‘Uu@]%iﬁ@mqw Mq@uﬂqﬁﬁﬂwqiﬂmqﬂﬁqﬂiquL@ﬂ NIUUTTAUNISULNEINY

v

nsaeuatindans A 30 T Auld n1sussliumnugnsieseslunadeaeuasiansandedeuiiasde

Mfaugnsies wunsziuauiuisveseimeysedoaeudotiu

4. N153ASITNVIUA

U
3 v

nsieTgrteyaldunisinaveinisuseiiunugniesvadunadeaa unELde 195y

Y Y v
v

finsandoseuiiazdoindnrugnies Tnsuiufiszfumnuiumevesilioinqseteasuteuy 1
lnawSeuiguiugiiuuvedlang uagmidenanuaznne q lulunadeasunmusuiuuves Gierl et al.
(2008) $1uu 10 JUuvy ulmaisuiitey udniundunddaianuersadaiomvosdeany
(content validity index) Adudaunsadaidomi 2 Ussian Ao Ardedanunsadadsmaes
fodnusede (item-level CVI) uazArdvdanunsadaienvonaiodionign (scale-level CVI)
AdmgaeinnsunursUssidiuaiugndes 4 sedu udazseduiiaramane il 4 e luaa
Jogouiimugnaes 3 vuneds luwadedeudeslsulsuantesdagnees 2 vuneds luwadeaau
AoslFuUTINIegnees war 1 nuneds lumadeaeulignsios
inusinsiasanadeiauasadadenvestemniusedo (item-level CVI) uas

[

v oA a & 4 A Y ao &
AAYUAIUATIVILUDIVDIATDILDVIYA (scale-level CVI) Unau
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Polit and Beck (2006) l¥fgaunupeansin I-CVI kag S-CVI lagan 1-CVI ARAsien
1NN 0.80 Uazdoaaunidauauysal A1 -CVI aziy 1 (Polit & Beck, 2006) Lil L ¥ 8310y
UsgliuSeusesum §idusihmsdudeaeuidieinaudazaulvaviuy lnsduamsdenla 3 uas

4 AZWUY WINUY UNAUIAIAT 1-CVI 99Tl

C

| - CVI =

Tae N vnels SwudiBenvgiivssdudemnalussiumingniessssiu 3 uas 4
N vneds Sruuiidenmaioun
fomeuildnzuuy 1 uas 2 azuuy fRdeazshnsudlosiulsmuduuzdwesgideivey
W3adneanty #AINNISIITUNTEIEMSIAAAIANlAAT I-CVI munaanTouay FsAuuen S-CVI
TagynAadsanaasINyesr -V mssedwudemany Jsan S-Cvi ansldeenaties 0.90 (Polit &
Beck, 2006)
szoed 2 mamusruvaideasushluifdmivinedsdeaeuduunaunionuas sz
Aruen Feedamand dudseufinui 1
1. NGUA70E19
Usgwns Ae agnguanseniniouiadamand dussendne Tulsaioudsiadidnemu
ANENTTUNINSANW T UL 1Y
nqufiete agnguatsenindsudadamans duiseudne lulsadeudstadidney
AnignsIUN1INISANIduR gL S1uau 40 au Tdulnen1sidenuunianzas (purposive sampling)
\Humadenngusegndlasiasanainnisdindulavesise Tnednuurvesngusnetisiideniduly
puinguszasdvesnside de Wuagnduansenmafeuiademansiaouluduisoudne Tdun

s ! Y 1

TsaSouvunndn 1w town TsasSeurmneilening) 3arianIwaus asnausege 3 au 15SeuvUn

9 Y 9

a (% 1 Y 1

Urunane 1w louA Tsasewingnmansamnasusyine1dy nsys Smiamesys asndudiegi

1 LY q

o

a 1w 1

8 AU uarlsuseuvuialvg 2 wis laud TsaSeuasing1ns Jmingsuns agngudiegn 11 au waz
lsaSguassningtad Saminmn AINAUAIREN 18 AU TINANANAIBENTIUIN 40 AU
2. 1nseslaldluniside

2.1 uuudszdiuramsnzanvedusunsulaegidenugy

wuUszdiunnamsngauveslusunslaegiTorsg Uszneusne 5 fu leuA 1) amnuass
AUANABINTITYRLlUTINTH 2) Msvinuvedlusunsus 3) msldnu 4) msshwianudaendeiay
nsnsiaaeuaugnadlunsiildlusinsus uag 5) anudauvesgionisidlusunsum

wundssiduiiiauntuidnuunduinesssanu 5 sei Tasfinasinslfasuuy il
5 yangds Wsunsuflnrmwangasnniian 4 vnefls Wunsufieumngauann 3 mnefsusuns

TAMUMUITANUIUNANY 2 U809 WUSHNSUTAMUMNNT ALYy way 1 1un8Da LUswnsudainy
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wnzautiosfign mntuhdeyalnseilaglilusunsudiiagy PSS evanads (Mean) uas
drudssuuinnsgiu (Standard Deviation: SD) wags1emuNanIsUszidiy

wanumiane fafl Ariuulade 4.5-5.00 uanrwdt ferusngaulussduandiae
AZLLUIRAY 3.51-4.50 Wan1ud1 anumangasluseduin avuuulade 2.51-3.50 wamui
frnumnganlusgduuiunans azuuLads 1.51-2.50 wamnuin fenussngadluseiudes
LarAzUULRAY 1.00-1.50 Warui anuimsnzalusefuiesiian

2.2 wuuUsziudsednsamaadlusunsulaggldau

wuuUseiliuuszaniamvedlusunsulagyldey Usenausie 2 anu baun 1) Snwauy
sialuvedlusunsus uae 2) anuazanlunslélusunsus Tnsuuvdsediuivaud uiidnvue
BunnsUssanue 5 sedu Tnefinausinisliesuuu fail 5 naneds Tsunsuiiuseansamaniiae
4 vangns WsknsuiusednSainunn 3 vungds lUsunsuiiuseansawdunans 2 vuneds TUsunsy
fuszansnmian uae 1 vunefs Waunsuiussansnindosian nduhdeyauiinsedlagld
Tsunsudnsagu SPSS \lovnAnlady (mean) LLazdauLﬁmmummgm (standard deviation: SD)
LAZIIEUNANTTUTEIY

wamuvane fail ezuuulade 4.51-5.00 warudn lsunsudunn aziuuiads
3.51-4.50 wanud1 WWsunsud Azuuuledy 2.51-3.50 ulamwit Tusunsaumeld avuuulads
1.51-2.50 wian31udn TWsknsumiIsusuuse LazAzLUULRAY 1.00-1.50 ulamuin TUsnsuas
Uugeegned

3. MaiusIuTIndoys

3.1 3A512Lar0DNLUUTEUY 1nednrhunun wUIun (context diagram) Wia3asiew
AN IVBITLUUT L wardnviiansiviavesteya (Data Flow Diagram: DFD) \WouanseazSen
VYBINTEUIUNTYINTUNANTYBITTUY

3.2 senuuuguteya lunsiniudeyanimudusiusiuegraduszuu welsigldszuy
annsoienldnutoyamatusufuld

3.3 alUsunsunsadstoreusnlutfdmiuiandsdeausuunailonuay
seAuaue1n Tustuuvreaiuueundindu udunouiiiguuuulassadravosminnedag 9
fieenuuuly wazdeaeuiiairafulumadeaeuliudnnsimunlusunsumuinguszasd §3deldiaun
TUTUNTUABNNILADS AIUNSNN1TVBINATAITNAIUITZUU (System Development Life Cycle: SDLC)
984 Preechapanich (2014) fia 1) nM13Amua wagdnsenlym uag 2) Msleuianu uavglalan

3.4 vadeulazui b taianainvedlusunsunisasiteasudnludidmsudandetaasy
Fuunaandomuarseduanuen gitenaaeulusunslasldmadansnagouuuundess (black

1%
a =

box testing) Faudun1snadeunidunadnsAiadu (output) annsusEaanalusunsy (process)
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Tgluiidusuuuunmadoulsunsy Womgaunnsondosiudou udsniuinilusunsudindn
luvhmsUssiiuanumanzasestusunsulaeg By Wensiaaeunugnies LasAumqnunnses
flonafndu mniuFasuusudlalusunsuauiiensauysohnnty

3.5 favhgilonslilusunsunisasredoaeusnludfdmiuiandsdoaeuduunamandem
uazszduauen iWuduneumsiavingiionslilusunsy easuigisnslilusunsuuanduuuams
nstlulgasa

3.6 MsUsziiiuANumIzauvadlUsLnsun1sasedeaeudnlulifd s uinndeaasuy
Suwunmuitlomuazszdunnuen Wudumeuiilusunsuuazeiomsldrululigideny s
AmuvsnzaureslUsunTy fAdevimisdevoniueyinzids{iloinay 4 viiu lneid vy
fndinmsfnuilaisniniygnen Sussaunisallivdesndn 10

3.7 myusziudsgavsnnlunisldanuredusunsunisasideaeudnluiidmiuinads
Toapusiuunauii omuazseduauein lnsnsussidiuarudaiuresnaaoddlusunsy
naushegaduegnduanssmaieudadamans dudseufin S1uau 40 au

4. MsATIEdays

Anszideyansuseidumiumnzanvedlsunailaedidervgy uariinseiteya
nsUszduUszansnmweslusunsulaegldau Tnonsihezuuuildannisussdulusunsus
m‘vﬁmi’?meﬁ?’faagaima‘l%’aﬁﬁﬁyugwu Ao Alady (mean) wagdruid ssluuninsgu (SD)

malusunsudnsagy wazulamnumuneg

NAN1599¢

v
v A i

N939eAsslIANINee 1) Nsassluwatedeuinatinamans Tuliseudnuln 1
LAY 2) WAILISEUUES 19 U0a USRI RANNSUIAASIUD @R UILUNAUL DAL SEAUAINNLIN IV
a s U W = A
AfRNFAENS YuNsSEUANYTN 1
1. Han15a319luLpaTe@aUITIAMNANERNS TULSeUANWIUN 1
lupateanuivIAtinAIans JuIseuANwIUN 1 Nas197uUseNaUmesI8azden 5 @iy

laun 1) Tang (stem) 2) drudsenay (element) 3) d3Lden (options) 4) Yeyalasy (auxiliary

[
a v A

information) wag 5) 1aag (key) 519881080 N9U

'
v a

1) Tand (stem) WWududfyivsenaumedeya ilevn Jomaundndudugnaseulu

nsneukuunageu tnewladeyalu 2 du Ao diuai wavduiwdsdeuld lnedesgiinteya

(%
a

Tz ivualidudrunwdsivasuls Tsvundudinls fadl
1.1) 9921 fvuadu @Us S wazanlandiivemnurateaiulinifusiediay
U S1, 52 938 53 1wy e1aflunensansesdifeulufeaiudennu Fsasaadufuls As S uay

1% Y 1

MAuMIBALaY 1 As_S1, As_S2 3o As_S3 tudu
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o !

1.2) S Awuadu fuds | wagdlandddrunuvansdiu Tirdumedia 1w
11, 12 e 13 Wud eneflunnsdiiidedideuluvietimwossuiu feasdaduinuls As | waziiu
MIBFaY LU As 11, As_I2 939 As 13 1Judu
1.3) sUnmuszneu Winuuamdudiuls P wazdlulanddsunmmanediu iddu
P8FaLaY WU P1, P2 %58 P2 1udu maﬁmamtﬁﬁﬁaqﬁL%ulﬁulﬁmﬁugﬂmw Feazaadusauls
As_P uagffiumesaay Wi As P1, As P2 %o As P3 (Jusu
sreazionvasmstmuniefusaaiiasassasuls Iun Avesiauds
S fmUs | fwds P fMwds As S AT As | wazdinls As P thy asvyliluyaeves Elements
2) dauvsznau (element) zdis1savidonvesnisimvuni safudanuniiawnse
wUsiaBULE aun Awesiuys S fuUs | s P auus As S Fauus As | wasiuus As P lng
Avuaidutisteyaifidodiuivmnzaudwiulandusazde 1wy S1 Wushuusunudenu enarfmue
T s1 guidonann W’ I’ Ain’ wa Au Hudu vide 11 Husudsunuaiiu Tulandenadmunly
11 dudendldaud 100 F 10,000 iludu vie P1 udauusunuzuaim enadwuald P1 duidon
910 ‘PX’ Py’ ‘Pz’ uay ‘Pw’ (Tudu
3) fidien (Options) Uszneusemmeusiuau 4 iuden Taeiliitemiledofigniesiian
wardedumans dddentudusiusuesiundusuys | Silvanediuasifuavitu wu
11,12, 13 n3 ot udauds As | defieulefdudou iudu wazluhusafondu dddentduiy
Tomu Wiegunn g mundudiuls S vieduds P audiau
4) Yoyt (auxiliary Information) Wudegadugesiionsldliludruvedand (tem)
w3odiuvasiaidon (options) Faduldits demnu JUnm as1e ununn e vide 3dle dmsu
mmAfeiitoaovlumsiinaiadulunadeasuiu dulngaslusunmsimundusuds P uae
onfigusaaneai Iuidumeduay wu P1, P2, P3

2 oA = Yy A N uoaA = Y o ' v
5) wae (key) Lusudeniignaesiign laeszuiiiesidenietlutomauusiasde

Hansaselnadedeuiviadamans Tudseufnudn 1 {3Tednavenansided 2
Useihu fadl 1) Mslinsgideseuusasdeiiennumnizanlunisaislulumadedeuivindinaans

Fuiiseudnwdn 1 wag 2) n1snsrraeuaugnfesvadlinataaeuIvAdnmans Judseudnw

A a a o &
UN 1 45199808A AU

1.1 MeTziveaauLsaztoiam iz adlunisas1adulumateasuivadiamans

6’5 LY = apal v
FUNTYUANWIUN 1 LAAINANIAITIE 2
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A1519 2 wan sAszieumnnranlunsasradulunategeu Jviadnaans tusseudnuntn 1

SEAUANNYINVBITEHDU

Uuuuvadland uazdden 52AUINY 54 98 szaudIunans 71 4o S2AUEIN 78 10
o ”
Tuaa hiwnadadou mamdnnis a13ensitens a13ensiiens a198M9i5eu3
Va3 Gierl  etal (2008) — o.d asefi 2 @3 el a2 @sefis 0 @@l ez @sefis sou
Fwaue)  Fwaude)  Fwawde) Fwaude) Fwawude)  dwaude)  dwau@e)  dwaude)  Fwude) (do)

1 landiianwazidunuudase 7 14 3 5 14 5 i 17 i 73
sdondunuuidenainnisgu

2 landianvauzifunuudass 12 - 2 23 5 3 16 6 2 69
fadondunuusiin

3 Tandiidnwaziuuuudase - - - - 1 - - - - 1
Fudenfunuunsi

a landiidnwandunuulidass 1 1 - - - - 1 1 1 5
sudenduuuuidenainnsdu

5 Tandidnwandunuubidass 4 - - 1 - - 1 1 - 7
fadendunuusiin

6 Tandiidnuwasdunuulidase - 1 - - - - - - - 1
Fudenfunuunsi

7 Tandiidnwazidunuune - - - 2 1 - 3 2 3 11
fidenLuudionaINTE

8 Tandianvazifunuune 5 - - 8 - 1 11 - - 25
fadendunuusiin

9 Tandiidnwazifuuuuna - - - - - - 1 - - 1
Fudenfunuunsi

10 Tansidnuazdunuuasi 2 2 - 1 1 - 3 1 - 10

sudondunuuidenainnisdy

37 31 18 5 40 22 9 40 28 10 203
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ANASN 2 VoABUSTAUINY 91U 54 98 danuwnzadlunisasraduluwmatedeu
Usznaudie @1szil 1 Swiunasiivade s9uau 31 98 @1357 2 MsTanazisaadin S 18 9o
nazanszdl 3 affnazanaasdy $1uiu 5 9o wazaunsaadalumateanuls 7 sUnuy ldud
Tuwail 1,2, 4,5 6, 8 uway 10 ToaeusEAUUIUNa1s $9uu 71 99 Taumunvanlunisadiadu
Tuwateaou Usznousie asedi 1 s1uiunasivadn sauau 40 90 a1sedl 2 n1sTanasisvada
1y 22 4o wazanszdl 3 adAnerAezdy S 9 4o wazanunsaaiilumateasuld 7 sUnuy
Toud Tuwwadi 1, 2, 3, 5, 7, 8, way 10 uazdodauszauenn 1w 78 98 Smnuwmizan lunisasns
Julumateaeudsznouse @sedl 1 Sunukasfivadn S1uu 40 10 a1szil 2 n1sianasisvada
$1uau 28 4o uavansedl 3 adduazannuviezdy S 10 9o wazardlunadeasuld 8 gunuy
18un Tadi 1, 2,4, 5.7, 8, 9 wag 10 521%a 3 seau Seuaulanatoaeunadu 203 40 uaviisiuiu
sUsuvashaadaaouidu 10 sUkUY

1.2 manssaeuarmgniesesiaadeaouinadnmand dulfsennuili 1 uansa

AINITI9 3

M99 3 HANIATIRARUANIHYNABIURIlnATRARUINIARIRAENT TulsEuAnYIUN 1

Arrvinsaseuanugniosvasluaadoasy

AvilnsIadau _ _ _
v Yagau Ua8au Yagou p
A2UONFDY o . . LNSINIg WaN1SAsI9d0u
Y szaudte  seaudiunany FTAVLIN - o
vadluwmadaday . . N SRR g AUYNHDY
(54 wa) (71 wa) (78 wa)
I-CWI 1.00 1.00 1.00 11nn37 0.80 BNLNEus
(=0.280)
e 1.00 1.00 1.00 liteunin 0.90 BNULNEUS]
(2 0.90)

INANTN 3 VBADUILAUIY AI1UIUNINUA 54 98 1aedA1asiaNUn 1Tl o998
MaNTIeUe (FCVI) Wiy 1.00 wazAwvdaunsadaienivesassdansya (S-CVI) wiu 1.00
HaN15ASIvdeuliAateaeUilAUgNABIWNAN TadBUTEAUUINNA1Y 31UIUTaNA 71 Jo
TaedlA1RUtANA BT L DUV BAIIUTIEVB (FCVI) 1911AU 1.00 WagAIRINAIINATIT WL 891V

4‘ =1 3 1 U v = v ] 6 v
\ATBaHBNIYA (S-CVI) WA 1.00 Han1sasiaaeulinadeauilnug A uinme uavdeaau
SEAUENN TINUIUNIUUA 78 18 Inelaavianunsudalenvestamaiusieds (-CVI) winiu 1.00

L o a & A P W v ~
LazARulnUnTLALlanveunIaellonsyn (S-CVI) AU 1.00 nan1595vaeulunadoaaud

AnugneRsE U lnesuilunatedeuilniugnaosinuin
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2. HANISHAILITEUUNSAS MU0 A UDA LU AdINSUINASITD AR UTILUNANULLB L AL SEAU
AMNLIN FVARANERS TULSEUANEITNA 1
ATWAIUNTEUUES MU0 E0US AU RA NS UINASITDEDUTLUNANLLLEM LagTeAUAIINEN

va o ]

Jnadinmans Susiseudnudi 1 fifedauenantsideidu 2 Yssidu il 1) sanisiaunszuy
Tugduuuivweundindu Ingldnuriuszuudumeside uag 2) nan1suszilulisunsunisasng
foaeusiluifdmiuinndioaoudmunmuiomuazseduaminein Ivadamand fulfseufnu
U 1 Towgldan
2.1 wansimwnssudlugduuuivseundiadu tngldnusiussuudumesiin

a5l euausaldunuszuudumesidaldf https://www.aie-systern.com
fiwauden fail

1) 3Uwvurasiuwaundiatu 1da1w1 HTML (Hypertext Markup Language) 1Uu
memdniildlunisadraleumasauiunie CSS (Cascading Style Sheets) ﬁﬁjumwﬁﬁgmwmm%u
syntax VfﬁmmLawwﬂumaﬁwumgﬂuwLaﬂmiﬁuﬁammmwﬂmi HTML Tdinddmn ddu fdnes
fumis ey unds szeeving TasnsivuaaaaudAlisy element g 9 v0e HTML wagld
JavaScript dUNUNSAULIN NMTLEAIRANTSTTU-dadeya wazaunsalanauiugldlaegneiu

2) Wsunsuagyeuuuaadneuiaf (cloud computing) Tuguuuu Platform as a
Service (PaaS) fidludruronuneundiadu uardnvesnisianisguatoyasiia 4 uenant Tsunsuld
neenuuuIlfmnzdmiunsldeuiuszuul fofnsmeaeufiunes Wy roufiamesdalie
(desktop computer) ABLRLABILUUNANT (notebook) wazuiulanaeniawmes (tablet computer)

3) msldalusunsunmsasstoseusnuifdmivinadtoaeusuunmuionuay
sgAuaen tdninaiianisldauvedusunsus Tnsuvssendu 7 @ laun 1) nisamsideu
2) Msaiededey 3) N1ITBNURANTTaTNTeaeu 4) alemsldaulusungy 5) Tayadneds 6) Anse

dounnyl uag 7) Ueyagly uansfann 3

wiwman  siwdasHIu S BusRenIsEs WLy ghansiden W Sa  Gmasedauntuy ERSURACHAL

o o — 2 g e = & - o i =
msHaunssuuaisdessvdaluimdviviandsdadesuduunanidaniuasssauaaiuein: nisdssyndnulAnatanssunisuszdiu
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AEARY: 9AUTENOU MU AMemIednns mdigivnig Tsaseuwenyy

Abstract

The objectives of this research were 1) to develop academic leadership factors and
indicators of the head teachers of academic affairs in general education private schools in
Bangkok, 2) to validate and confirm the academic leadership factors and indicators of the head
teachers of academic affairs in general education private schools in Bangkok. The population
consisted of 708 head teachers of academic affairs in general education private schools in
Bangkok, 237 of whom were selected to be in the sample. The instrument was a questionnaire.
Data analysis employed frequency, percentage, the mean, standard deviation and confirmatory
factor analysis.

The research results revealed that the academic leadership factors and indicators of
the head teachers of academic affairs in general education private schools in Bangkok consisted
of (1) student development, with 4 indicators, (2) educational personnel development, with 3
indicators, (3) upgrading educational standards, with 4 indicators, (4) supervision, with 4
indicators, and (5) educational assessment, with 3 indicators. The validation of the levels of
practice of academic leadership factors and indicators of the head teachers of academic affairs
in general education private schools in Bangkok indicated that the practice of all indicators
was at the high level. The confirmatory factor analysis of the model was consistent with the
empirical data with both the first order and the second order, as shown by the statistics as
follows: chi-square =121.61, df = 114, p=0.29, CFl = 1.00, GFI = 0.95, AGFl= 0.92, RMSEA =
0.017, RMR = 0.011.

Keywords: factors, indicators, academic leadership, head of academic affairs, private school
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Abstract
The study aimed to (1) analyze students’ multidimensional response patterns for
determining cut scores for assessment of mathematical proficiency levels on the topic of
Measurement and Geometry, and (2) to design and assess the quality of open-ended question
scoring for assessment of mathematical proficiency levels through digital technology. Design
research was applied. The sample consisted of 528 grade 7 students. The research instrument
was an open-ended question test on the topic of Measurement and Geometry through
diagnostic tools in an online testing system—"eMAT-Testing.” The analysis of the collected
data employed the MRCML model.
The results were as follows:
1. On determining cut scores of mathematical proficiency levels by defining criterion
zones on Wright Map, it was found that mathematical processes featured five levels with four

cut scores, ranging from the lowest to highest as follows: -2.30, -0.43, 0.78, and 1.15,
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respectively. Similarly, conceptual structures consisted of five levels with four cut scores,
including -2.76, 0.11, 0.46, and 1.16, respectively. Such cut scores can be employed to
determine proficiency ranges, scale scores, and raw scores as criteria for assessment of
mathematical proficiency in each dimension.

2. In terms of designing the open-ended question scoring through digital technology,
it featured five parts, namely (1) input, (2) process, (3) processing, (4) output, and (5)
assessment reporting. The assessment of its quality through standards-based assessment and
heuristic assessment conducted by experts showed that: (1) the standards-based assessment
on all 3 aspects— accuracy, utility, and feasibility—were rated with the highest level of
assessment. (2) Based on the heuristic assessment, the overall system had the highest level
of suitability; visibility of system status was rated with the highest level of assessment, while

aesthetic and minimalist design obtained the lowest level of assessment.

Keywords: open-ended question scoring, design research, multidimensional item response

model, mathematical proficiency level
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in3osilolfadusziunnuannsanaadinmansvesisoulasldinaluladansaumealunissieay
mamiﬂsmﬁwﬁamﬁﬁ'auﬁ (Junpeng et al, 2020a) fis1aziBonsisl

1. nguaay

a a

nmsfinwasstilammuagaeuldlunmsinsginanisnevdaludeyayfogianlasinig

9 Y

n1safuaselodfadeseiuauaiunsaneadinaansvesdisoulagldinalulagasaumalunis

(%
v Y =

F18UNaN15UTZIH WA BN19L58U3 Junpeng et al., 2020a) AB {L3eusEAUTUlsENANYITN 1
= = = = = a = - Y = =

MAsgun 2 InsAinwn 2562 vedlsaieu 4 ginna fe Mmawile Menyiueenideanile NANA1

wazaald 911U 528 AU AMvuavuiangudieg wliisanesonsuszanufmnsiinesmeluing

MRCML (Adams et al., 1997) F9liAnudIAtyAUNITAINUATUINAIDE1LAZ AT LALNUDIA 18 Y g

'
aad o =

finsoungu isanelunnszsuauannsn (0) luusiazdaiiinis@ing snnningadiunisduiedng
Tidanududunuvesuszvinsndounisesnuuun1sidedyadunisagusedadoialy
(generalizability) :nnguiasulussuszang (Demars, 2010) lunsfinwassilifuntsfnuiuuy
wiih S iee i lumsUssnudiuinnty Snsmselieeu 2 M uasiimngs
Tiazuuusnnninaesan Srutunguiaeuismsiianfiuinniu nguaeunislidusmadrsiion 250-
500 AU 9zaRalnIsUTELNMATANLLLEY (Wright and Stone, 1979)
2. \n3asilaildlun1side

wiosdiofldlunrifeadatinanlasnismsadiaeiesfiotfaduseduamnuansanis
adnmanivosfiFoulagldinaluladasaumalunissenunanisseiduiionsifous iuya
ww3asfledfadeiend “eMAT Testing” (Junpeng et al., 2020a) 3 “eMAT-Testing” Lﬂusqmﬂ'%aqﬁa
Tusguueaulatuuuisvalndunu web application Wuunauaueslalaense (interactive) $095UTTUU
i0S Android uag Window Safuuutmageusniy nduansznsidsudadnmanitutsouinud 1
Tuansedl 2 msTauagisviadn NUsznoufe 6 anunisal 13 dedes wadudAnszuiunisme
pifinenans $1uou 6 Yo wariiRlassadseuAnTiugen S 7 9o aunmvseiesileluasiiiuly
manasifieenUlFnLIIATEILNNINAREUNINSANY LAY aRANET (AERAAPA, and NCME, 2014)

U5ng)51eazidendainte 3.4 N153nszilumadalasiasisasnisulana
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3. Mmaiusiusandoya

FATesudunisfnuidoyadilduszneunisadisgauasuriussduauansonis
adneans Tnedseazdondsd

3.1 Anwusuilessaiszdunuannsonsadamanveslassmsnsainaeiosilo
Fadeszaupnuansannadinenansvasiseulagldinalulagasaumalunssenuranisuseiiiu
iWensiToud deviinnsaiiaunuiilassairsvessedunadndnnnsouiii oldlunsuseidiusesv
AUENNTaNNARAANEAS 2 A Junpeng et al., 2020b) A® (1) ANUATEUIUNITNNANAANERNS
uag (2) FulassadrennuAnsuoen lnousaviazuissziunadnuusnmeluiifidnvusdussdu

WALIANULULTUTDINTSANLTIAMAAIARTanaUNUANNUeslUNIN SeazBenfInIn 2

AN 1 ATUNTEUIUNITNIANAAIENS 169 2 Aulaseas19AufAnsIVYan
RGN LU
4 4 msfadinagntiFaes A 4 Vuvneguunisy

(Strategic/Extened Thinking) (Extended Abstract Structure)

v g v o o P a
3 LLHUﬂﬂLLﬂSﬁﬂHZﬂTMﬁu§1H 3 anuduiusisalasauanuia

(Simple Skills and Concept) iﬁﬂﬂﬂﬂ/ﬁuiﬂidﬁ%ﬁ\iﬁﬁ'lﬂﬂﬂw

2 msswazszan’la (Relation structure/Multistructure)

3 ¥
(Basic Memory and Reproduction) 2 dulaseaiiud

g .
1 iflanugitug (Unistructure)

2
2 v
(Unrecalled Memory) 1 dunoulaseein

0 himewmeuliiferdes (Pre-structure)
0 himewmeuluifeades

(Non-Response/Irrelevance)
\ 4 v (Non-Response/Irelevance)

AU 3ZAUAM

AN 2 LHUATASIES19baz AN U TuA Az A WA B USE I UANLANUNS N AR ANERS

i - Junpeng et al. (2020b)

14 v U s % v

NN 2 wnunlaseaievesszAunadnsnisiseusineldlunsidadessduaiuaiunse
a 6 aa A aa a 6 1 [~4 U aa v
NANRAIERAS 2 06 Ao (1) ARNTLVIUNTNNALNAAIERNS bULTU 5 S¥aU way (2) DRALATIASY
a I [~4 (v}
ANMUARSIVEDA WU 5 SEeU
3.2 MsimueAnuauwuilasiaiie iWunisesnwuutermauiieliladayaniy
nusseeliluununlasaine lnededounsaztanTialiaziuuuumaIsa (polytomously scoring)
3.3 n1shingiuuvenadnsnsiseus iWunslinzwuuineuvesisounidedadin
NAS19TU 1RGN UNNT AL LUUAINDUILFUNUS N UTLAUTDIVINEY ANULNUT LATIFS 19NN ALY
Y =

AzbUUTou Aglasullaewe 0 89 4 Aazuu lulsazlif uazaonndoafuNANITNOUVRIN LT BY

Tuuunase laglinsiansananuiigavessnisasaliasuuy 1ngnmaliasuuy 91w 2 vy
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Faduagadamansuazdanudoivglunimsalvnzuuumnuunuiidlasaadns Banudi
AonAdestunsaiuiansay
3.4 myAszilunaldalassasnswaznisiiana (measurement model/Wright map)
DuduneuilgIdoiaziundnouiififou wiazauildYunisuszanauamniinodssdu
AINANITANNARAAIANS LazUseunuAInTilnesAudnyuYeasy lauy3d8UTeunn
AMsdiwasauluwanisIanuunNyEs faelusunsy ConQuest 2.0 (Wu et al., 2007)

NN 4 (a) leamsinseiuauansaneadamaniusenounly RauNsEUIuNg
yandiamans (MAP) fiderauduu 6 e Uszneusededaui 567,9,10 waz 11 uazdfy
Tnssadrsmnufnsaveen (SLO) Fefamduiu 7 4o Ussneusederawi 1, 2, 3, 4, 8,12 uay 13
Taannmwsaaieslaidulumuinasiiseusuldmumasgiunismaae unanisanyiuazInine-
(AERA, APA, and NCME, 2014) fie #dngiuaunsaudalassasunigly danuaenadesiudeya
\Wauszdng (2 = 5297.80, df =11, p=.01) Sloveaeuseananaaey Likelihood-Ratio WU N15A529
TaghuuluunateA1aenad asnaunfuiutoya (G =11516.86, AIC = 11596.86, BIC =11625.77)
aeiouliAuIINITUTZRUTEAUANNAINNTONNAEAAIERNS MU ZaNd S UNITTALUUNTSR uay
wangdmiunimsalviazuuurateansLNuT lassasad fmueld (2) ndngruanad ssuuy
Expected A Posteriori (EAP/PV) fenanuifioslufiifi 1 uay 2 wiriu 0.88 uay 0.87 agvieultifiuin
\n3 eailafand nfanuanduanilunisuszanuainuamssaluidasfia wag (3) mnumzan
sede wudn fiA1 INFIT MNSQ eg/5em319 0.79-1.27 Tsilareglutiag 0.75-1.33 minausiviunld
nnudnguiinanmaziouliiuines esdefinunin awnsniluussidussfuamansans
inransvatieulapgngnaBILarANALEUAII

4. Suseummiusuradeyaussmiansidaya
4.1 nslfazuuuvessadndnigfoud fnsimunszduazuunliaenadesiunnud
Tassafrsvessziunadnénsizons defeaeuiigisenniinseinansneuduteasudae fin1s
ARz LULULTaIEAT (0,1,2,34)
4.2 msaagaudsusinuiioyssiliussdueuannsansndinmans
1) Tinsreilananisnevauasdoaeunuunyiddulszans nisdunuulaiv
(MRCML) Toglglusunss ACER ConQuest Version 2.0 (Wu et al., 2007) lun1sussanaidnsilines
YosfodaunaziasuLuu MLE wiouinaweidu Wright Map lnedudredetauea1ninuaiunse
vosfiFounsiazde drudurnileviauerssfuauanisansadnaaniudazturesnisnoy
Ingtiiauanenmuiii
2) yhnstmungadsudiu Tasthardussduauansanaadaaians
(threshold) Tuustazdurasnisneuuuuiefunutuudneiadsluusiasdd feehadu thandy
sgiumLaINsanIadamansanseiul 1 TUsedun 2 insmiuudineieds Werduundy

aldpurnulunsulIsERUANLAINSINSANAAAASTEAUN 1
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3) wlasazuuuanalvamsadisuifisusudesaniefinnsaunisiaz uuy
sefuAMIEITINSAdamani A3 aiiaueasindentsinlUlHlunel R esnnlaidy
funsvane 1flaealuluaaunsel e liiesenisinludnauarluldlunsUfud Junpeng et
al,, 2019) léfinsdumazuuuemansaseyana Taglidaedowindiy 50 wagdnudonuy
1RsFIUIIAL 10 asnsadewduannis avuuuaina =50 + 10(0) ile B unusziuauannTa
Tunsiaziia
sv82il 2 HANTTDBNUUULATATINEDUANATWISNsAT T AT LULHTUIMATLTaE AT

FAdusmiuasuarimnsaenfinwed fidevgludunisiouazuszsifiuna fidervisy
Tusunnsldmaluladiitesandussnuuunisamalinsuuudmivuuunaaeudaosiumnelulad
F3via Tnefiduneu dail

1. Alidoya

ABvmaunsinuassedunanisfine fidormalusunsldmeluladuazag
AflnranssERUTuTseNFnu TR 1 Lﬁu@%mm@éﬁuaz 3 au fifUsvaunsalegnatios 5 U
2. \30qile
Lﬂ'%'aqﬁaﬁaLLUUﬂisLﬁuquﬁqmmg’m (AERA, APA & NCME, 2014) uazluuusziiy
wuudasadn (Nielsen, 1992) Tasfinsdiauasunainiedesilefiiamiudrues Nielsen (1992) Lilo
avviounugnees Aumigan wazaulululd Tunstluldiaay
3. JunsumafivruTteyauasinseidaya

1 v

3.1 Yaman1sas1agad sususeduauansansadinmansuns i ueanuuy
winnssudukuuIsmsasisliazuuudmiunuunageudndurunalulagidva lagordeluina
1BslAseadne (construct modelling) smdunumslunisiamun Wedssflussduauanansanis
ANIAPNANSYRIELTIUTIEUAAT

3.2 Ransangun et s LU Waund ulaefid o1 giunis Tauay
Uszidunan1sfine dunislémaluladiniiousasagadnmanssedudussondnudi 1 e
fiansanaugnees anuminga wagaulululalunisinluldsiany

3.3 SuniuazoufnkazilUneassltludsusa by

HAN15IY
1. msadraganldsurnuiieusaiiussfuausunsamsadinmansannnisiiasizvina
NNINBUVBILLIEY
PdsususERumNEnsansadamansdmsuluunaaeusalaiiioyseiliuse i

ANAINNTANNALAAIERTHIUYALULABATYA Taen1sATUALN NN U UL Wright Map wu31 46

N3PUIUNITNAMIAAEAT WUIlA 5 58U 4 adsur1u 3 nseduigaliasan 7 -2.30, -0.43,

9 9



Uil 28 atiufl 1: uns Aw - fiquiou 2565 355
Vol.28 No.1: January - June 2022
0.78 uaz 1.15 muddiu uazfiflasainamnuAnsiveen wisld 5 sedu 4 audeuninu fiszdu
anlugean 7l -2.76, 0.11, 0.46 uag 1.16 Mudiu Jsgauldsusiudananannsatilugnisimua
P95 UANNAINNTA AzluLaINg wazazuuuAv 3 uduinaeinsussifiussduanuaansama
AdinenanslulAazila SeavdunUIINgRafanIm 3

‘ fiinznumamandamani | fiftasanunamidasiusen LERLETNTEI

onfaeding Sitiaszuounsma adiemiand  $azdu Anuannsad®: AWM o g
) v LRl M 2 (PzInAfn=30
A=W
3=AU 5 AIAR IFInagniuey . "
0=115 5 qann0 =115 NI 63.50 25-30
NIIAUIUTITY
% .
X 324U 4 LuIAA ANz Ty .
X 0= 078 T B=0788:0=1.15 60.88 — 63.50 19-24
n wugu
b
e i 0--043 32A1 3 AMmanui 0--043810-077 49.70 - 60.87 13-18
XXX s
il P asd - _—
e =230 szeu 2 Tullianmdiug B=-230040=-04s 32.50 - 49.69 7-12
ECEIX8 2 6.3
XOOXEK| 132 = s e Lp A
1132 zdu 1 Tunoudusa anan B=230 A117132.50 0-6
T | 2.2 o
Xi%i;;é‘:& 1.212.2 ol LR EL NI
000K :
M;aigﬁg 243 auldoudm finlmaniun A ILges Yasszdu armmansad Az P, W
00018 1 13.1
XXX AzUUY)
i
ok 1. : n . 3
o O =116 3zAU S Tuvmeguimsaa qann0=116 1NN3168.60 21-26
: 6 Ly =2
» X st 0 -0.4s sAL 4 TuAmAATILLOA B0-0460:0=1.16 62.60 - 68.60 16-20
X2 =0 B-o011 32@0 3 Fulanaahanarnnan B=0118:0=045 60.10 - 62.59 11-15
X
51 Fic 4 =
aa B--27 526U 2 Tu Tnsaadiafen B=-276810=0.10 31.60 - 60.09 6-10
r 3z@v 1 Taiaew aeu'lal . e
5 5 M B=-276 A1n7131.60 0-5
APAANDY
( ) Wrisht M ‘L O ¢ a ! o a nl ] aa
o @
a) Vvright Map NM3ATILNASLUL (b) tNAMIALUAIUNIUTEAUAIINAINTONNALAANENTLULAA IS

AN 3 Wright Map n1sasaalimgiunluidasdin wasinamigafsuriusgdunuauisn

NAMAFIERNS I ULAAZ IR

N0 3 480U Wright Map WanaiufifMuavaulan 10458AumIuauIsaneasaaans
wuunnda TulilassasenernuAnsiveen Jomaiuudastausenaunien1sitady 5 seeu 7
40AAE0INULNUT LATIa3519 Usznounae 4 Threshold I Threshold 9zt ugauuessau

(%
o v o 1

AUAILITONNAMAAIARNS MUNUILWNUALIUS Threshold TUkARLEIAUTUTBINISABULAREUD

Ya o

#28907iU waz Threshold Tasd dudunismevluusazdoasannduiunununodu tner3de
nuATaUARIELEURUT 11U 4 1 sxdunawiuladn Threshold luwsazngugnuuseanainiu
I¢eestdaau uaglsinudndl Threshold Taffldudeuriufuseninanguues Threshold wu iy
nau Threshold 7 1 (fansanluiuauen) e 2 4o azfoafinisnszarevesaauans Threshold 7 1 Tu
szdufl IndiResiuria 2 4o wazaededlivisnniduutanniuiuly (@uilandusiedsesdn
Threshold 7 1) w§o dadlsivineenluaullndoyfudnngy Threshold 8w LiloRansaia 4
Threshold wesusun Mot femnumnzalunstmuagadsusils
2. NAN1TDBNUUULAZATIVEDUANNINNIIATI I Az LUUFMTULUUNAFR US ATELD
Usiliuszauauaansaniaiinfansiiunalulagaiva
2.1 wan1seanuuuIsNsaTIlviasuuudmiuLuuNagaudntiunalulagadva
HAN130ONLUUNNTATIWIAzRUNdmSULUUNAaaUndEH 1 unAlULlagRATYA WU

A75IN15ASIAALLUUBU UMY ATAIULRNUT LASIAS 19l UwAaEA 1agdlseuunITRsITbRALLUL
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2.2 HAN1IATINFUAMAINITA1IATII I AzLUUE T ULUUNAGa U Y KU
wAlulagfdnia

dmsunsideadaiinisnsadeuannmvesis minsaliazuuLdmsuLuuaaey

In17e Iaguseidiu 2 wuu Ao WuuUTEiiudaunnsgu waskuulssiiugisana lagniun1susediuain

WWev18y PTIUazLDYARIT

e

2.2.1 #ausetluisn15n529 AL UL UUAN S U UUNAd@aUs At e umAlulad

v

AITiacekUUUsTIIUBnIgIU TnedllldeiviuinnasUseliunan1sAn g Mavun 3 viu wudn
19 3 su A suanugnsies anudivsglend wasanudululifiszaunsussdiueglusedvinniian
2.2.2 wan1susziduiinisasialiazuuunuudvsuiuunnasug ndun 1
walulagAdianlouuuyseidugisada nedd i ervigludumalulagimun 3 visu wuin
IAENMIINTBITTUY Rnumsnvauluseauiniign (X = 4.83, S.0.= 0.23) sundiseaunsuseiiy
§98A Ao A1UNITUBWAUANIULYRITEUU dauminzaulusyduuiniian (X = 5, S.0.= 0) uag

Ueeiian A JULUUAIBN WawlSeudte daumsngaslusyiuinn (X = 4.33, S.0.= 0.57)

aAUTEna

Mnuansideluasainuhannsad e AuTelivane sty dil

1. wan13ideluas el nudn RaUd sunuseduamasansadaean s dmsu
WUUNAEUSRNE dANUWNNZENENISaUsTEUANLANINION AN AAIERS LA LAg N 15NN
nsimueiiufivuuuilassadne dnnsnszneseduresumunmiluandsiusgedmadluudas e
Wasusu wansliiuingi3 suldamamnsalunsidessuldunnsnaiu deaoulugiuvesssv
AmANINIIAdAmanSe 5 dull TeanunsauengieunanfunuszduALaIITaNNg
AdnAans oot TRIuIB AUITIIMINENLNTRATATUITEEAREUANNTIRUS LTuN1sEs Yo
annsohlulddunesgulunsliezuuuieUssifiussdunuansansadinmandld Junpeng
et al, 2019; Junpeng et al, 2020b) ﬁ?iﬂaamé’mﬁ’ummgmﬁumﬂ’]ii'mmamiﬁﬂwmaz%Gﬁ‘mm (AERA,
APA, & NCME, 2014) fina1277 '«qm‘dﬁaumumﬁmauﬂq:uﬁ’mzéﬁ’ummmammaa@aauﬁluLLm'azﬁa
fivhnsdne Taelufiil fA91sanain Wright Map mesnudnefiofinssareliiiuge asveuldidiud
AmgnaazLansliliufudngIuauasadslassasunely (ntemal structure)
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aa

nileva1e3s FeandunisasumsnssunseawlIvdLISsuLanadsvid miunsalingiseu upload



Uil 28 atiufl 1: uns Aw - fiquiou 2565 359
Vol.28 No.1: January - June 2022

o [ ¥ = ¥ 6 1 1 L3 a 6§ A A
AMBULUY JPG. LNT2UU 3109 ﬂ’JWﬂJWi@lI‘SU@QQ‘UﬂiﬂJWNG] LYY QUﬂiﬂJ‘Vl’]\‘iﬂE]@JW’JLG\@ﬁ Uwne 38UU

Internet 1Jusiu Feaanrdadriu Jaihuek and Mungsing (2020) MlsiraudAgyiunsidndoya 1w

o a

Jayvnisazandiiin n1suanedsyin Msuansdiney szuuNsMadeUaY Lieaainvianisideusie
Buwesidansyviuiu Wudu
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NsEUIUNITHANTI Sl ez ToufsseRuvainsruiunsuidymuse neunisusadiu uasiioling
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a & a 4 = 1 a
alannsalindvasinfnenludaen1sszuinvaslsalaia 19
Test of Gender Invariance of the E-learning Acceptance Scale of College

Students during the COVID-19 Pandemic
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Abstract

This research aimed to 1) assess the reliability, construct validity of the E-learning
acceptance scale and 2) test gender invariance of the E-learning acceptance scale. The sample
consisted of 400 students of the Faculty of Management Science of Bansomdejchaopraya
Rajabhat University; power analysis for structural equation modeling was used to determine
the sample size. Stratified random sampling based on gender using secondary dataset of
e-learning effectiveness evaluation was used. Frequency, percentage, the mean and standard
deviation, Pearson’s correlation coefficient and multi-group confirmatory factor analysis were
used to analyze the data.

The results yielded that 1) the E-learning acceptance scale was composed of 3
constructs: perceived ease of use, perceived usefulness and intention to use e-learning, with
high reliability of 0.91, 0.92 and 0.93 accordingly. The confirmatory factor analysis
demonstrated that the measurement model labeled a high quality of construct validity
((?=32.93, df=24, p-value=0.11, CFI=.99, RMSEA=0.03), and 2) the E-learning acceptance scale

featured strict gender invariance.

Keywords: E-learning, Technology Acceptance Model, measurement invariance

unin

nMsszuInvedhisalalsunaieiugival 2019 (Coronavirus disease 2019: COVID-19) Tu
Wousunan w.a. 2563 lulsuineadu vhlilsedndelada 19 laszuinlngiialan (pandemic)
(Zhu et al., 2020) Isaladn 19 L‘ﬁuiiﬂaﬂL%@‘V]NLaumﬂaﬁﬁﬂﬁﬁam?gﬁ]ﬁlﬁ 1o wiflosdwIonun
37U (fatigue) gayidenisiusauaznislanau dnayn 1uae Uanilessnane Uaaia viessas fu
Tu dmsudAaidefi Ternisquussazdernismeladiunn dernsdvau undien uavenad
AMzwnIngau 1wy Yaauiu Yendniau beangsiulufianisidedda (WHO, 2020; Zhu et al., 2020)
nsUeIRUMTINSSEUIATadlsAlAIn 19 @unsavilalag ASEINrININBUINY N1SLIUSLEE NG
MeA (physical distancing) Safiunmssnunszegynasaniessnitamwdivayudifieannisduda
msauuasAanssuTldsanelna ety maamumsag’iamﬁ’ﬂuamuﬁﬁﬁﬂuf{hmumﬂ (WHO, 2020)

UIRTANTNITIUTTYLHNNNANYAIMNAINE1IEINALAFNTUNINITANYIH DIIANITIA
nsissunsasuluantudnenlunistesiunisunsssuinvedlsalain 19 Tugienisunsssuinuealsa
1a30 19 gaan LsaSeukasunivededesdanisiseunisaeu vlvdnsey dnfnwlasunansevuis
1,484 &1uau FeAnludenas 84.8 veatinisou dnAnwwimuslaoiiussmanldunansenuis 173

Usgina (UNESCO, 2020) 91nunsn1saanaiiuinlvlsaseu umingrdenasinisusuguuuy
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msaeulaglinisiFousiudedidnnsedndniensasuseulatiilodansdnunldegadelilos
(Al-Azawei, Parslow & Lundqvist, 2017; Aguilera-Hermida, 2020; Sukendro et al., 2020)
msi3eufiudedidnnsedndidunsinnsiseunisaousinuszvumaluladansaumne uay
\3etngneNfialmes (Tarhini, Hone & Liu, 2014) fvhlsidniSou dnfnwinazenansdiiussozring
maneamlutiansszuiavestsalaialdognsdivssdvdam FansSeusinudedidnnsetindaztie

lier9rsduazdndnudufdunuslaeldinaluladidud enane (Aguilera-Hermida, 2020)
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Tuanunisalunfinisiseudiudedidnvseiindtiuiuszlesinonisinnisinyateusenis 019 il
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awidemeulunisianisiine (flexibility) DrefisliiniFouamsadnfeszuunisdnunldundedy
(accessibility) santaidunistreiimmadanisaouln q vildfiFoudianudassluniniou
(Autonomy) waztdunisaduayunisieuddiiufiFoudugudnans (Tarhini, Hone & Liu, 2014;
Al-Azawei, Parslow & Lundqvist, 2017, Al-Okaily et al., 2020; Sukendro et al., 2020)
fausfinnsussandldnisisouiiudedidnnsedndlutisnisunsszuinvesisalain 19
wedestumsunsszunvedsaldedisiivszavnm uaznsBeudindedidnvsedndesiiusslovy
wazdlanuddysanisdanisAnuluseiuunnine1dy (Tarhini, Hone & Liu, 2014) WAnNsiSe Uiy
dodidnnsodindenaarliiannsnldldedafiuszaniam mndnd@nuildseniunisdsudiude
Sinnsedndunglilfonlussuudananlunisdanmaioumsaou mszasdunisseuunisbous
Wudedidnnsefindiudutadefiddnglunisdnnissounisasueeulatifidrdey (Tarhini, Hone &
Liu, 2014; Al-Azawei, Parslow & Lundqvist, 2017; Aguilera-Hermida, 2020) ﬂ’]iﬁﬂ‘lﬁlﬁ'm Ay
miaau%"umn%uf&imﬁlaaﬁﬂmaﬁﬂé sniduesduszneviidfyfiazyrevilinisdanisseu
ANTARUNIUE 08LaNMTeTind AUsEANS AN (Tarhini, Hone & Liu, 2014; Al-Azawei, Parslow &
Lundqyist, 2017, Sukendro et al., 2020)
nguffiddgildlunis@nwiniseeniunisiouinudedidnnsedndfelunaniseonsy
welulad (Technology acceptance model: TAM) Gaidunguiildluarvidsunaluladasaumna
(Davis, 1989) ﬁaimmamaaam%’umﬂiuiaﬁﬁaﬂa'nqﬂﬁmﬂsﬂumﬁaﬁmaLLazﬁﬂmmiaau%’U
walulaBuesyana (Al-Okaily et al, 2020) lunanissesiumaluladifunguildsuniseensums
Annslussiuuunnd wasdunnfniléunissrdamannsgsigalunisfnuinisseniuias
THnalulad (Tarhini, Hone & Liu, 2014; Al-Okaily et al,, 2020) Ingianizag19Bensinunieniu
miaam%’mazmméﬁgﬂaﬂ%msﬁaui’muﬁaﬁlﬁﬂmaﬁﬂﬁ (Tarhini, Hone & Liu, 2014, Al-Azawei,
Parslow & Lundqvist, 2017, Al-Okaily et al., 2020, Sukendro et al., 2020)
Tuwnanseeusumelulaflutisusniulszneudae 4 fuds Wud meudanudelunisld
37U (perceived ease of use) N135uiUsEleNd (perceived usefulness) vimuARanT15Ida1U (attitude
toward using) kazAuA sbadengiAnssunsenanus slaldeu (intention to use) (Davis, 1989)

pgnalsAnuKan1SAnw184 Davis, Bagozzi & Warshaw (1989) wu31fauUsyiAuainenisldeumiu
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ulgiidninadaruuuvanysal (fully mediate) soarunslaldau sauviawanisnwmagulidndade
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Fafinsusuluwaniseeusumaluladfinevinsa (Parsimonious TAM) Tnevinisdasaudsiieuafise
nsldarueanannluiaa (Davis, Bagozzi & Warshaw, 1989; Tarhini, Hone & Liu, 2014; Al-Azawei,
Parslow & Lundqyist, 2017)

LL‘U‘UiJ{ﬂﬂWi‘EJ’e]iJ%J‘Uﬂ’ﬁﬁﬁuiﬂ\l"lugaglﬁﬂﬂiaﬁﬂﬁ (Tarhini, Hone & Liu, 2014, Al-Azawei,
Parslow & Lundqvist, 2017; Al-Okaily et al., 2020) Wunuuiaiwauianuuifalumaniseeusy
wiAlulag (Davis, 1989) lnsUsuussnnuuiinvatlunaniseausuinalulagvidenndesnuusunves
naFeudinudesidnvsoind wuianssensunsBeudinuded dnnsainddnanduduiuuia
Afiuszansnm fvunanevinialaeidomnuiios 3 - 5 Tasafuus %aaéuuﬁugmmwﬁﬁﬁmm
Falaulazlasuniseausulurinsivnsluseauuiunwis u@ﬂﬁ]’]ﬂﬁjjug\‘iLﬂuLLUU’?ﬂﬁﬁﬂ’l’lmﬁﬁlﬂ@ﬂ
waziimnunsaudslaseasradueg1ad (Tarhini, Hone & Liu, 2014, Al-Azawei, Parslow & Lundqvist,
2017; Al-Okaily et al., 2020, Sukendro et al., 2020) og19lsAnuuuUTafIna Tl dad1in
#1358 (methodology) 7igswmn1s@nuA vatunisnsisaeualliuwusidsulunisa
(invariance) Tngianizag138 an1sasivgeuadulyuusivdsulun1siaseninunaveswuudn
msaam%’umsﬁaui&huﬁa@ wnvseding (Tarhini, Hone & Liu, 2014, Al-Azawei, Parslow & Lundqvist,
2017; Al-Okaily et al., 2020) Fa9nnan1sfinenves Ong & Lai (2006) e Tarhini, Hone & Liu

(2014) wuTmeAtuduiuususy (moderator) Tae3UiuuANNEITUSBENIANSERNTUNIT U3
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Tun133n (measurement error) ALAAYUAINAILUANAIGTUUTUNGS 9 SEUI19NquUTEYINT
(Milfont & Fischer, 2010; Hirschfeld & Von Brachel, 2014)

Ya v =

Mndedrinvesuvuindinangifedmaaeuaimliuunivdsulunmsiassninananes
wuinmseensunsSeusinudedidnnsedndvestin@nuludisnisszunvestsaledn 19 Tagvinns
UTuUseanniuiAnves Tarhini, Hone & Liu, 2014 uag Al-Okaily et al., (2020) Fafautasanuuidn
Tunanseeusumeliladues Davis (1989) uenaniufifoussondlimatiamslinszsiosduszney
L%ﬂgué’fuwwﬂﬁjm (Multi-group Confirmatory factor analysis: MGCFA) Iuﬂ’lim’maaum’mlﬁLLU?LU?%EJu
Sewinane (Gender invariance) (Hirschfeld & Von Brachel, 2014) iiisandosiinuesnisanuiuuy
YanmsvonsunisFoudinudedifinnsedndfiiuan sufadunsmsaounasudulssinsamaos
wuuiadsnadielflunisdnwnfeafunsseniunsiioudiudedidnnsedndvesindnudady
psrnu TR lunsiannnunmnnsdanmsFsunsaeulusuianlagianizeesdlutianisuns
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2. iilenageuanuliulsdsulumsinssninanaveauuuinnissensunsiSeusinde
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miﬁﬂwﬂuﬂ%ﬁﬂumﬁLﬂswzﬁ%’agaﬁqaaqﬁ (secondary data analysis) 3nxan15UsELIU
Useansuan1sdanisiieusesulaumuuininisnisinseisnisssuinveslsaladn 19 vosAme
WBINFIANTT WATINEIAETwAYUUENAA NN

1. Uszrnsuaznguiieeng

Uszansildluniside de dndnunfiddsdnwiegluaugineinisdanis uminerde
sfgtuaidadinszen Unsfnw 2562 nguiegwdetind@nniimasd@nwiegluausineins
Jan1s uninedesvdguiiuannadmszenUnisdnen 2562 nqudiegadwiumumalanig
AAriaun1slageadne 3 35 laun 1) N1sAuInaInAImMITIIees 2) N151ATIEHEIUINITNAGDU
dmsun1sinTeaun1siasaing wag3) MIduamediussiuAIn1 Izl siuggakuuLns
(robust maximum likelihood) TnefiseazBendisil

1) nsfININAmIdimed Mssensunsiieusiudedidnnseinduesindnw
fi51uru 30 Wsfiwed Useneusie Animidnesdlszneu aaandeulunisia Ansiivediuys
Funaldl (intercept) ANaABvaIRILUTWN WarAULUTUTILLAL ANMLWUTUTIUTINvBf L UTIA
fatmumesnguiognsiiesnedessuiu 10 whaesnafives (Kline, 2011) upuesiiagsd

a o

WHNzaNIuvinfu 300 AU 2) NTIATIEREIUIANTNAGRUANTUNNITIATIEYANNNTIATIATE {7

'
o w =

AuaaelUsunsud5a3Uves Preacher & Coffman (2006) TnarnunrssautadAwyi 0.05
AMUUAAIBIUIINITNAFBULYINNUSDYAY 80 WAL IUUAIANAILAAIAAABUVDILUMANS BATILSINT
AD9UDIANUAAIAAADULUUUTULA (RMSEA) 1iNfU 0.08 hagAt19mnuiatunsesay 90 Yadnail

Aananafeddiiiu 0.04 A1eBasewindu 48 azdasldnaudiegisagieoy 157 Au 3) N1SAUIN

aay =

meiUszanaanzdzilugsgasuuwnsdldlunsaideyainiswanwasuulivnfnaneduys
(multivariate non-normal distribution) @aUuNAYBINGUAIDENAMLIZALAURIUTEUIUAIRINAT

AI311NN11 400 ALTULU (Boomsma & Hoogland, 2001) Laglilafiasanainivn1sAIUIsuuInves

Ya o

NANA79819MIaITHITEEITYANUATUIAVDINGUAIBE1LALAITATLIUMEFIUTEUIUAIN 1L

Wzt dugeaanuuunse 1lesnfinIuaseunguiin1siansannAmIslves N1sAs1eReIue
n1snaaeukariaumnganlunsaiideyasvuliunivatediuls magastungudiegranldly

[

n1sAnwluasellTavindu 400 au J3devinisidendietslagldnisgudieg1eanieidnisduuuy
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wstu (stratified random sampling) Tneldmmduiutstu (stratum) Yinisdudeitsddunisdu
Tulusunsu SPSS wusdumemewasinangenauay 200 Ay

2. 1nseslafildluntside

in3esefliluniside Uszneussuuuaeunmdidnnsedindduiu 2 du diuiiviedo
wuuaeunuteyadiuyanavestindnu duilaesfeuuuianisseuunisiGeusiudedidnnseding
Yoatin@nwy) Usenaumemiiusdiuay 3 dudslaun nssuianudielunisldau nsfuiusslonl
wagAnuialalimadoudinudedidnnsednd uwuindindngideRauiainuuifnues Davis (1989)
Tarhini, Hone & Liu (2014) way Al-Okaily et al., (2020) fidnwazidusinsussanuan 5 seau laeil
fofmuiulsas 3 4o sastoun 9 fednu Sseduazuuu 1 89 5 azuuu TagliinAnwUseudin
AenfuanunisainisiFoudiiuded dnnsedndvesnutesitnsetuiuuasuaimuintosiiisda
(1 pzuuuvnefmsaiudutiosiian wag 5 Avuuuminefwmsstuiunniian) wesdloravuaiian
\iesuuvasnadosnelusyning 0.91-0.93

3. MsiusIuTIndoys

[ o o

1. fAdgvihduiinveanusuaTgideyanansusziiudse@nsnanisdanisseuseaulal

e

[

MuNMINITNITHsEIINIsEUInvelsaladn 19 deo 59IANUANIETYVING AMEINEINITIANIS
unInendeswigiiuauiadmsze Wetuasinguszasduazysslevivesnisivy

va o [ ¥

2. vialgSuoudialunislddoyaiionsidoudy Adudnasnyadeyafigniaiudelng
eAFEATILIN 1,002 90 wagyiiN1sAREENMILUIAINNTOULWIANTUNITIRY Yndideyaniglusunsy
d1593U SPSS wagsimsduiI08198 119U 400 AUMLUHUANIANFIDE1S wazaudeyailiiisades
fuustifiuideriome

3. foyanansusziulssAninanisdaniaifeudeeulady (Hunsfnnumanisdanis
Soumsaouseulavifiofinn st AviuanisiSeuiiudedidnnseindvesindnunluraenisszuin
yodlsaladn 19 ned1e3vins augdng1n1sdnnis uningaesvigiiuaunadinszen deya
FanaAUTIUTINTENINeTUT 13 wwieu 2563 Hetudl 15 wauaiew 2563 waziAudeyalaeld
wuuwesunfia (soogle form) Tnsideyarinuanisusufiudiuiu 6 d1u ldud Yeyaiugiuves
UnfAnw aunsenlumaiseuiesulal nisldnueeuiimesdmiunaseus wuudssidiunisaou
voulal wwudsaifiuaunnlunisGeud uaskansenurasnsunsszuesleiniidnotndne el
gadayagniniulaelianunsassumnuveindnuila

4. myesvideya

"3Lﬂswzﬁﬂﬁagaﬁugmmamdméhashwﬁ”asJ mud fevay Anady uagdrdeuvunnsgu
duusgAns avduitusiJesdu nsvaeudonnandesfudmiunisinsesiesdusenaudsdusy
U5¥N0UAIENITNAADUIIATNTAIULUTUTIN-AUMUTUTINTINYRITRAIN UMY Bartlett's Test of

Sphericity uazAvlANunaLiiesweInguiieg19ved Kaiser-Meyer-Olkin (KMO) WagATI988UNTTAN



Uit 28 atiufl 1: uns AN - Aquiou 2565

369
Vol.28 No.1: January - June 2022

LAILUUUNANaNEAIwUS (Multivariate normal distribution) AgadanaaaulALanIsUBIAIANUL
pagsLUskarANUlaaateswls (Multivariate skewness & kurtosis) AaglUswknsunsaa (PRELIS)
warAlATIEiosRUsENaURIB U (Confirmatory factor analysis: CFA) melusiunsudunada (Mplus)

Anulnedinaetunsuseiumnudannaesadlina (Schreiber, 2017) Aans1e 1

AN519 1 srtuazinaeiuseiiuanuaennasdvadlaaa (Schreiber, 2017)

Al nauan Na ] Lnaua Na ] nauan Na
YA ~ Pp>005 011 Yo <300 1.37 CFl > 0.95 0.99
SRMR <008 0.02 RMSEA <005 0.03 TLI > 095 0.99

nagouauliiudsivasulunsinseninanadiemsiinsiesdussnoudsdudunmngy
(Multiple Group CFA: MGCFA) delusunsuidundalaedsefuanuliduusideulunisin 4 sedu
&34 (Milfont & Fischer, 2010: Hirschfeld & Von Brachel, 2014) izé’uﬁwﬁaﬁagmwwaﬂm@aﬂﬂi
Fnlaluusivasu (Configural invariance) nnefis lnanisinnseensunsSeudidedidnnsotind
gostinAnuseninamemswasinendelidnuasmiloudy sedufidesforuliulsiuBsunununsn
(metric invariance) ¥18A9 T,umamii’mmzmﬁmﬂfﬂaﬂﬁﬂizﬂamwiwLWﬁsmsJu,azmemjmhﬁu
sedufianuieninuliuusidsunuuainans (scalar invariance) e Tuimanis¥a Aawidn
g3AUsENaU A1AsTivesdomany wifuseninunamewazmands wazaullduusdsunuy
1A39ASA (strict invariance) muneds Tuman1sin Ardminosduszney Armfivestormany Ay
WUsUSILTRIFMUTU wazauAamndenlunnsTa (measurement error)

va o

n1svegeuszauAuliuUsasulunisiaideldnuidlunisasunadnuiu 3 dull loun

Y

land9a0d aeAdaszuazavstainuasnnasulSeuiiau (CFN) Tnassuisuaulivlsiadsudu

(%
LYY

° v oo = a = Y} v A v ™ = Y} v A o
AU (FLAUNUUAUTIUNGUNUTEAUNEDY SeAUNERUUTIUNEUNUTELAUNEIN UATU 4 S¥AU)

A A %4

wnasitunisiiansanseaivanuliuusivdsulumsinlusedungeiiunens dedlinudeddgynieaia

YBIAWAAILANIAIE09 (AY2) uazNar1993rdasy (Adf) waznansdviinuasnadasuIauliisy

(ACFI) 9gspatioanin 0.01 (Hirschfeld & Von Brachel, 2014)

NAN15I9Y

HanTIeszitoyatiuguveInduiiegiiuan 400 Au WU S ILNETELALI AR
wiiufte 200 au ($oeaz 50.00) Tnsdnlvgfongsewing 21-22 T (Gosay 45.50) uazeglusedudy
U 3 Gevay 34.30) insaRdsvesnguiegedlngfinanisiouseving 2,51 s 3.00 (Gevay
34.80) av1Aviigean 3 suduusnldun nsmata MsuTminensyeduaznstyd (Gevas
19.30 15.50 Wz 13.50 AIUA19IU)
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A1379 2 Aads @HulewuuNInIgIY duUTEavEandNiusTEnI AU

T IRIEAN] Mean SD 1. 2. X
L.asfuianudglunisldauy 2.85 1.04 0.89°
2.msfuiuseled 2.65 1.04 0.79* 0.87°
3.ﬂ’Jm@?ﬂﬂ%’ﬂm‘%ﬂuiﬂmﬁa@Lﬁﬂwiaﬁﬂé 2.81 1.14 0.76* 0.74*  0.91°
Average variance extracted (AVE) - - 0.80 0.76 0.82
Composite Reliability (P.) - - 0.92 0.91 0.93

Bartlett's Test X2:3,502*, df=36, p<0.01 KMO=0.93, Multivariate skewness & kurtosis X2:575*, p< 0.01

*p <.05, a = Square root of AVE

v Y '

1NAN519 2 HANITIATIENANLRABUBIA LU WEIT LFTUNISANBINUIT N1STUSAINIY

Y

'
1 a

lunsldaulinnadewindu 2.85 (SD=1.04) Feagluszauiiunans MsfuiuszleviiiAnademiu
2.65 (SD=1.04) FeegluszavUunan uazanusdlaldniseudiudedanvsedndlanadeviaiu

2.81 (SD=1.14) FeagluszAuUunad uazilofansanmuduiussenindwdsusanlglunisfnu

|
Y aad (%

1 a o o ! =) Y I Qll = gj IS o LY s
WU HUEFAIRYNNEDANIenU .01 nne Miaﬂqmqiﬂﬂﬁqﬂlﬂﬂl’m")LLUiﬂiﬂUﬂqﬁﬁﬂUquuuﬂi'Wllﬁll'W‘L!ﬁ

WWdUnSIRanU Ineladulssansandunussyning 0.74-0.79

o ¢ £

NANISILASIZAANAUUTEANT ANAUNUSTEMINUDAINIUINUIY 9 ToWUI AANUSEENT

avduiussenintomauduitudAyneadifinseiu .01 vna lneliadudse@nsanduiussening

[
=] 4

YBANDINTEIING 0.58-0.87 Wa¥Li 9NTI9@0UTBNNALTUBIAUVBINITILATILNBIAUTENDUNUIN

o w aaa

N1INAERY Bartlett's Test of Sphericity SifddumeanaTisesu 0.01 (%?=3,502, df=36, p < 0.01)

o
(%

anunseagulaivsevueanuidedautuiimuduiusiuiisanesdsenisliasgiesAlsenauiay

o =

= L w | v v a & A @ = | e 1 A
L Wﬂ']im']ﬂﬂﬂ'ﬂ']llwaLWEJ\WJ@QﬂQ@JW'J@EﬂQ@I'JEJﬂSUU KMO sadan1ny 0.89 %QﬂgiuLﬂm%ﬂ‘Uﬂsﬁqu

v 1Y 1 ¥

Jauaninanuulanuwmuzanlun1sIAs1zieIRUsenayu MeNAFUUTEANS andunUssEriN9Te

LY

IS

foududitfoddynaadafisedu 01 vng lnedddulsyavianduiusseninedamonnis 9 dodian
s5¥wine 0.58-0.87 wavilonaaeunisuanuasUniivanefudsvosiauUsdunaldne 9 fauusaae
ananegaulanasdosnudazaulamatefawls (multivariate skewness and kurtosis) Aae
TUsunsunsaa (PRELIS) wuinsauusdanaldii 9 shvudmnuduazanalroanesaulsiideddy
ysefATiseu 01 Taefenlafdaoaniniu 575 (p < 0.01) Sesdrdeyalilifinsuanuasuuuun

Va v =

wangdiauls wsrzaztudideidddiussunaninnzinsdugigauuunnsa (robust maximum

Y
L7 7

likelihood) audlatdymasnan Nellududaliazilunnsgeuanunsadelaseasnueauuy
[y [ = Yo A a a s v = = [ s av v a =
Tansgausun1siseusiudedidnnselindvesinfnuiiienauingUssasdnisideded 1 laed
TwavBuanUnlugosdn loun duinisfonanisnsivdeumindenndesvadlumaniuauuigiu

a v YV a 6 3 = a £ dy
LAZNANITILATIEALLAaNTInAIENNTIASIETBIAUsENaU lnedisieazidandail
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dufinile nan13nsivdeuAIINaennt o9aslulAan ALY NUIlIAanITIn
nsgeusunsseuiiudedidnnsefindinuaenndesiutoyauszdndiluduin Inedvilinaay

o w

danndaq faiArlafgsEeniafu 32.93 Aesmdasy (df Wity 26 Tnenan1snageuliiidodAey
NN9adA (p=0.11) FNTIEIUILNINA ¥ LaroIADaTziiny 1.37 ATilinszAUAINaDnAaBY
WUy (CFI) 0.99 frvas Tucker Lewis (TLI) Sy 0.99 drdisnfiaesvesmunainiadou
WUUUSULA (RMSEA) wiriu 0.03 Tneftneasndesiudosay 90 sewing 0.00-0.05 warsuisniiaes
YOIPUARIALARBLANASTIU (SRMR) fiAwvinfu 002 FadunsBusuilueanuaunfigunsided

donndeaiutoyaalszdnthiluag 19

A5 3 HaMTIATIEiesAUsTNaUlBuduLuUTaNsEausunsBBuiuFeBiannsedind

wuudaniseeusumsBeudrinudediannseiing T L SE t p A R
ms3uianadglunisldeu P.=0.92 , AVE =0.80
1. aulddesldnnunetguunnlunisissunuuesulay 000 100 - - —~ 091 084

2. AuAnInsiussuunsaeusaulalyilinisiSeu 012 1.01* 003 3389 <0.01 090 0.80
HuiFesde q
3, fududesiefiesfionutwnglunsidssuunisasy 041 093* 003 27.04 <001 087 076

ooulatl

ns3uiuselevd P=0.91 , AVE =0.76

1. nmsaeuseuladyieliiFeug laniugaussasdves 000 1.00 - - -~ 085 072
UNLIeU

2. msaeusaulatiielviaussulaiueded 050 1.09* 004 2811 <001 090 0.82
3. uidnimsasuseulaiiszled -0.04 099 004 2522 <001 087 0.76
ﬂ'mué’ﬂa“l%’n'ﬁﬁauj’;ehuﬁa&?inmaﬁﬂﬁ P.=0.93 , AVE =0.82

1. $rillena susdlaasSeuseszuunisaeueaulai®n 000 1.00 - - - 095 089
2. dustlansSevluszuunmsaeuseulaluewian 0.18 097* 003 3321 <001 091 083

3. funuwuarldsruunisSouseulatUssudmiunts 044 088* 004 2515 <001 085 0.72

918971 MU wazAanssudu o luveunss U

X2:32.93, df=24, p-value=0.11, CFI=0.99, TLI=0.99, RMSEA=0.03, 90%CI-RMSEA=0.00-0.05, SRMR=0.02

o

INATN 3 sUsuranssuianudelunisldnuialaanduusdunala 3 dauus T

oY

o/ (3 o w a

WwidnesrusznauliAisening 0.93-1.01 FeruwidnesduseneuynaiidudAgnieadifinszdu .01

v v
a1 o Y (3

edladininesdusenounnsgiu (A) fA1581319 0.87-0.91 UazdlA1Aa9l (Intercept: T) Yaaumay

Qe

Foamszning -0.12 - 0.41 Tnefiaruniissesiudsdanalaszning 0.76-0.84
fuvsudamssuilsslovialdandudsdunald 3 fuds lnsAiminesdusznaudien

5819 0.99-1.09 Featminesdusznaunnarfidodidynieaddisedy 01 weilainin

peAUsZNOULMSILTANTEMIN 0.85-0.90 Wwazdldasiiveausiaztemauszming -0.50 - 0.00 laedl

AP IR I UTAWLNALATE1I19 0.72-0.82
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muwdsuwlrnusislaldnisseuiiudedidnvseiindialanndudsdanale 3 duds Tagen

oY

LY (3 aad v

hwiinesdusEnoudidnsewing 0.88-1.00 Fsanimiinesdusenouynadieddameainnissdy 01
atieinminessusznevimsguiasening 0.85-0.95 uavildiasiivesudardesaiusyning
-0.00 - 0.44 TnedAanudlewessulsdunaldsewing 0.72-0.89
MNNENITIATIZRIRUsEnaUNTuman1sTavesiaudsiildlunisAnwmuinai i
psfUsEnauInIgIuTesndauUsiuiiA1anndt 0.7 UsdineieafiolfuduiiuszAninmganay
frunsaddassairaduogned uenaniunanisasadeumLAsIBIUTIIU (convergent validity)
Tasfinnsanananrufisswesiindsuds (po) aedesdiAannnit 0.7 uazauulsusiuvesdiuusi
afnlaainesdusznauade (AVE) asdesiiAnunnnin 0.5 (Hair et al, 2010) HANSATIVEDU WUIN
AafiesvesuUswladA1sErin 0.91-0.93 wasimuwlsusiuvesiuUsiiadaldsewing 0.76-0.82
%Qﬂﬁ%’j1LL‘U‘U’QJJ@]ﬂﬁEJ’e)iJ%JUﬂWEL‘%EM%’N'WU?’;EJ’@Lﬁﬂ%i@ﬁﬂﬁ%@ﬂﬁﬂﬁﬂ@’]
NANNTATIVFDUAMUATILTIALUN (discriminant validity) Feanusansiadeuldainasn
fianvatnuwlsusiuvesdnUsiiatale (square root of AVE) vasfuUsursiuasdeadiAuinnia
ArduUsEANS anduius fufuUsdu 9 Kan13nT29doUAINATITITIUNNU FauUsudedild
TunsAnwdiesiniiaeswetanuwlsusiuvesiwlsiataldsewing 0.87-0.91 wazilewSoudiou

v 6 1

ANSINNE@DIVBIANUBUTUTIUVBIAILUSNENALAN UATFUUS L ANS aNFUNUSTEW I I UTREINUI
AN d9909ANLUTUTINTEIR MU AR lAvoaiIwUsulan nAU Uil AngendnAtduUseans
AVEUNUTTEMINILUSHES (- TA1581319 0.74 — 0.79) 51888 UANANITILATIEVAIIUATILTIUTTIU
WAYANUATUTITLUNAIUTORANTAUNLAINAI1TI9 2
= U 1 1 dg’l Y -y v 1 -y v '3 gj v = v
HaN1sAnwIRINaIURIIKUINIsTUSAude nssuiustlevduazanunslalinigseus
1 ﬁ' a a a 6 a a o [~ 1 = & F 7 ] :}I 9] gj
Hudediannselindlanunsadeduuniduegnsd nieaiusoasuladndanysulsivanudauu
1A9a519999A LU SN LANANIAY FINANITIATIENT A ULUAILITAUIT AU UTANISERNSUNIS
Seusiudediannselindveninfnwtudianuiieds danunsadalasaasng IAunsudaussau
a a o I3 1 a 1 dyl LYY} I og.l/ =1 q! I~ [ I3
wagdlimnunsadenuuniduegen vstiuuuinsenaniduinunmgedadunisneuingussasdnis

'
v Y a

It 1 wazlududalutuazidunanisnsagsuanuliulsvasulunisinseninane fadl

A1519 4 nansSeuisusyauaulunusiasulunisIaserinawea

Model Comparison

Model X’ df p CFl  RMSEA
Reference  Ay®> Adf Ap Acr

1. Configural 52.31 48 0.31 0.998  0.021 - - - - -

2. Metric 57.24 54 036 0998 0.017 | 1. Configural  4.93 6 0.45  0.000
3. Scalar 65.30 63 040 0999 0.013 | 2. Metric 8.06 9 0.47  0.001
4. Strict 74.80 75 0.49 1.000 <0.001 | 3. Scalar 9.50 12 0.34  0.001
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1NM1579 4 Han1snaaauAINNluwUsUa 8ulun15 IR AYDILUUTANISE B USY

nsseuSinudedidnnselindseniramanenasndgs wuin enuliwUsideussaui 1 suuuuveduea

nsinliuUsilden (Configural invariance) A1 %2 Wiy 52.31 Avesadasziiniu 48 uaglail
TedAyvnsadflaedaduilinsefuanuaenadondseuiisusintu 0.998 fufisindiasvesniy
AmALARBULUUUTULA (RMSEA) Wiy 0.021 dsanunsaaguldiuuuianisseuiunisisousdiinude
SidnmselindfinuautAsuuvuvedlunanisinliuusvdsussninanasagsihnsmaasulusefusiely

nnedeulusyiufaesianuliuUsudsuluumein (Metric invariance) Hansilas e
WUIN AN X2 WU 57.24 Aerndaseiniu 54 wagldiideddgnisadflaedirdedinseauaiy
aenndeUSsuLisuintu 0.998 fllsniidesuesnnuraaAdeukUUUTULAYITTY 0.017 uagiile

MNsUTeUWEUAUlILAaT 1 WUIIHARI9Y09A Y2 WINNU 4.99 LagKar1903A8IANDaTENAY

(Adf) 6 FelunudodrAgn1eada wagnanengtianudsnnaotusoulfisu (ACF) wiadu 0.000
Fetuduiwuuindauautnliuusiieulunmsinluuanin

AsneaaulusEauf 3 AslutmaliuUsiUasuluuanans (Scalar invariance) Han15ILASILIA

v o

luwanananInudn A Y2 Wiy 65.30 A1aeA18asewinnu 63 wasliivedAgynisadflasdaifvil

[ [y

ASLAUANMUADAARBILUSEULEUWINAU 0.999 ftlsInTd@eduadmINUAAIALARIURUUUSULN 945D
Wiguieuiuluean 2 wudinanawedan 2 wiriu 8.06 uagkai1avesAasmdassiniu (Adf) 9

wayliddeddgynisadalasainiuuanaiavas CF (ACF) windu 0.001 wazasuladiuwuuin
fnouandiliudsideulunsiawuuainans

n1sneaevluseaugainefelung 4 Auldudsdsunuunsanss (strict invariance)

HANITIATIZYINUIT Y2 WU 74.80 AraemBassiindu 75 waluliveddgniadalaedanvdl

[

AITAUANUEDAAADIUSBUTBULIAU 1.000 FeiilaiuTauiisunuluinga 3 WUIINan19ue9a 2

v o w

WU 9.50 LaznanuasAtesmdasewinnu (Adf) 12 waglifdedrdgnadalagAinnulanai

989 CFl (ACFI) wiriiu 0.001 waganunsaduduiiuuuinniseeusunisseusiudedidnnseind
finuandRlinysiUasuluunsensa
Ingagunanisnaaeunuliulsidsuresuuianiseansunsseuiiudedidnnsednd

(%

Ust uuutatuliuusidsulunstasswiane sieaunsoasuldiumaiulidmasoluaalunis
¥ Haguuuulassadisvesiauds (construct form) Aniwiineadusznau (factor loading) A1asiives
ToA101Y (intercept) AMULUTUTIUVDIALUIILIY (factor variance) wavAuAaIneaeulunsTa
(measurement error) SsannsnagUldiuuuinddulsannarududes (bias) lunsinsswiname

waranusaan1sIaNnUSsuis Ui analdegsgnaosuiug
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0.76*
e - . MU araalald

$elumsidau

091,/ 089] 08

‘ ITEM1 H ITEM2 ” ITEM3 | ‘ ITEM1 H ITEM2 ” ITEM3 H ITEM1 H ITEM2 H ITEM3 |

2N 1 wansATelanan1siafluiusiuasuse ninunALUULIASIASATB L UUIANISERNSU

= Y1 A aa a ¢
ﬂ’]ﬁLﬁEJ‘UEN']UﬁEJEJL@ﬂVﬁ@Uﬂﬁ

nam 1 wan1sianganuliulnaslunsiauuuaisainseinama wuhamin
09AUTENEUINTTIUTRIT U sUHaN 15T U A eluntsldeuduiidisewing 0.87-0.91 uas
AtvinesdUsznauTesiauU w1 USUs loifiansening 0.85-0.91 uagAntmiinunasgues
fuvsussnusislalinissusiudodiinnsedndliddminesduseneunnsgiusening 0.85-
0.95 Ham AT zsilunanTinfilivsuAsussrinanauiesinsavesuuuianseesiunsSeus

uAeBANNTaTNG

aausIgNa
P ' Y] ) a v A a @ A ¢ o ¢ &

1. nansAnwmuinuuuianisgensunisiseusiudediinnsetndvestindnw 1ulunea
nsianuunuiianlszneume 3 lassaiausenaume n1ssuianudelunisidan mssuiusslond

5 12 a Yo A a & a & a 1 a a a |
LLazmmmiﬁﬂﬂmﬁLiaugmuaamaﬂ’mauma UATANULVEIFINATANULNEITERIN 0.91 -0.93
wazdinuesadalassadandueged FellanhninesdusznaunnsgIuesiuyseTIMANINATT
0.70 TneiA1ud1ninesrUsenauilA15e1319 0.85-0.95 F9UITIFILUSAUNALANTBFIUITA LTI
mnUslaseasiadulidsednsaings (Hair, et al,, 2010) nan1s@nwinenatuiauaonndesiy
N13AN®1U8 Tarhini, Hone & Liu (2014) Al-Okaily et al., (2020) wag Sukendro et al. (2020)

'
o v a

aungUsEnsddgiiviliiuuianiseensunsFoudiudedidnnsetindvesin@nwiiganinga
LﬁaqmﬂLLUUi’mﬁaﬂdnﬁjuﬁmuWMMﬂLLmﬁquwﬁmmImmamiaam%’umﬂiuiaﬁ (technology
acceptance model) (Davis, 1989; Davis, Bagozzi & Warshaw, 1989) éf'fui‘]umwﬁﬁsumaaqﬁmmﬁ
1INNguin1InTEYidaemaua (theory of reasoned action) a5 unaLAsafuaanudslalunis
nszvhaAdlademils (intention) fuifinan aande wand Fadunquifdanudifyuazldseuiu
Tugnun3siner uenaniulumaniseensumaluladlasunssensuuarAnvnegeseaiies vilhan
mMaaueRnNiegsdusyuuuazinisusulumalilienuaenadasninuanisideilussey o wu

a

finsusulumaniseensumaluladluiinaunzinga (Parsimonious TAM) laeAssauusniinudAsy

a

Mdudaderimuaniseeusumaluladgniluss@nSain (Davis, Bagozzi & Warshaw, 1989) Usynauiis
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Tassasvessudsifienmdaau lidudeu dnslénwnidilaliie wariinwaenadesiunisly
$1ua39 uansaedvengAnssvesltauszuumaluladldegiaduszaniam dsainiady
Fanamtuiahliuuuinldnsessdiuludedisein uagvinliuuuiansseusunisideusiude
SudnnsedndvosinAnuidamnunsaudeussau (convergent validity) LagAIUATILTITIUUN
(discriminant validity) (Tarhini, Hone & Liu, 2014; Al-Okaily et al., 2020)

2. wamsvageumulinsvAsulumsinssrinanaveuuuinnsenfunsFeuinude
didnnsednd nulwuuianiseeniumsiieudinudedidnvseindlinuandilivsiudeulunsin
SEWhaNALUULASIAA (Strict invariance) Batsddn wuuiadandmdull susuulAssaiaveafauys
Atviinasdsznay Aasfivestednny AuklUsuresiiulsuaramnanaedeulunista
(Milfont & Fischer, 2010; Hirschfeld & Von Brachel, 2014) n3oa1u1saaguladnaliidnsua
Udunius (interaction effect) viseidududsusu (moderator) soluinaguuuun1sinresnseousy
nsiSeufidedidnnselng mnuliuusdsulunisinsenitaneuuuinisnsnvesuuuinnis
pousunaiFeudinudediinnsetindannnisinsgosdusznoudeiiudunundu (MGCFA) Ustin wa
ms¥anissudanudislunislda msfuiusslend uazanusislalinisdouiiiudesidnnsetind
aunsaduUSeuiiguiusEnitanarsuasinavdsliogeg e siaziiniumung (meaningful

v A o

comparison) @1y Uszn1sdAgAvilin1sTeuiisuasuuLveIdIkUs ki sauslaog 198

vad o

UsgdninmiinanauaudandAgyedtesaudsenisastl Usenisivilafedermauildinsuds

{ a

ulsifufipumnefiudieutussrianemsuasmandgaienumnsvesdodnumndeluuuuin
faunefliuandisiuseninnguinamneiazimandgs Annauiinfisaturesanimin
83AUsENaU (factor loadings) is%dﬂﬂﬂa;mmewLLazL‘WW@Q%QLi‘]uﬁaulﬁuﬁuaqm’mhjLLUiLUﬁ'auLLUU
Lm%ﬂLLaszauﬁ’ﬁﬁaﬂaﬁaﬁmﬂuﬂmauﬂ’ﬁﬁﬁwﬁ'iyﬁm%miLU%‘&JULﬁaummﬁuﬁ’uﬁ’izWiN
AU TEUINANAT I8 INARES (Hirschfeld & Von Brachel, 2014) Usynsiaesdadianuves
wuuinsananlifiend (bias) lun1sinsewinanameuazinands nansAnuluadedvadinene
LLasmezﬁaﬁguﬁgﬂqumﬁmausﬁaﬁwmm (item responses) wlouruluyndomaiuiwililiiin
arunanadouatuduszuulunisn (systematic erors in measurement) AauANTAK NG
Aaduainemad (intercept) Vo4TaMOUT WA UTEHININATI B LAZIN ARG éf'fuﬁuazuamﬁﬁsum
mmlajLLiJmJﬁlwmmwuamm%uazLﬂuqmamﬂ’aﬁﬁ%ﬂu (necessary property) U99LUUIA
Iumﬁﬁﬂmm'%mLﬁauﬁﬂLaﬁassmiwaﬂdm (Milfont & Fischer, 2010) Usznsfianumnuudsusiuves
auaaInAdeulunsiansennuulsUsIuvesduTiings (residual variance) 0 nATIBLAZNA
M@qﬁ?uwhﬁ’u Famuwiiieusuvespnueanedeulunsiasinanazierldaunsaioudiou
AzuLuvesUswlisEsmeldegeiiusyansnin iosnnazuuuiildanms TndussUssnaudae
AMAULUTUTILADIAIURBAILMUTUTILAN AT LULTILTTES (true score variance) warALUsUsIY

| a A = ::4' Y} ~ z:l' Y} o
INFAIUN L‘Ma@ﬂi@ﬂ'ﬁ"luﬂaqﬂLﬂa@iﬂlm']i'ﬂ@ LllE]ﬁ'mllLLUiUi?U%@Qﬂ?WNﬂanLﬂaE]‘UIUﬂ"Ii'J@Wﬂﬂu
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syvhamaglazmandgs Jaaunsadusuldiirnuulunuresnsiuuiiuiaisseninawarouas
NePaRAINAY wmzazﬁ?ul,wui’mmiaau%’umiL%amim'wu?faé‘Lﬁﬂmaﬁﬂa’ﬁmﬁﬂﬁlﬁm%ﬁauﬁu
FEMINUNAVIBLAZINANYY (Milfont & Fischer, 2010; Hirschfeld & Von Brachel, 2014) fl’j\‘lﬁlﬁ’]m&!
Uszmsdfgiviliuuuianissensunisieusindesidnnsedndlinuandinuliuusasly
nsiaszrinanaiuiiosndseans amvemguiildlunsiauuuuiadena s nguindndld

ﬁ'&umLLUU"’J’@ms&Jau%’unm%ué’muﬁa5Lﬁﬂmaﬁﬂéiumsﬁﬂwm%’aﬁﬁaimmamsaau%’umﬂiuia@

a

(Technology acceptance model: TAM) (Davis, 1989) wdizqﬂm’isﬁumiﬁﬂmmiaau%’uLLasmm
falaldniaoudiudedidnnsednd Tnenguidanarniuivaudefiddiidaevilinisia
fluszansnm Ysznousie Tenudaujiinisvesiuusildlunmsfnuianudaau lidudou
Foranndlaldinouaziimnuaenadesiunisisoudiiudedidnnsedndlugisnisszuinvedlsa
Tedn 19 FeiinAnuianansuazinandeiuagneliuionniadoudimiioutu wu Fesfinislide
Silnnsnindlutissrozianiontu egnelddasitnvesnmaFousuuifientu suvisdivssaunisel
AortumaiFeudinudedidnvselinduvuiieatu FuhlitinAnyinamsuasmendgasuiisuuuy
Tumsmeunuuasuamiimileutu Uszneuduuuuasuawiidilaldogisironazasnadesiuguiuy
maeudvonindnu JeidlitnAnyimenouasmandgsiudlanumnsldmiouiu Tuilfuuuia
nswouiumsssuriudedidnnsedindinuandinuluuusvasulunisinszninawa deduny
vosnsfnwluafeddroandoditadiusyDouisidevesnisfinundiiiunn (Tarhini, Hone & Liu,
2014, Al-Azawei, Parslow & Lundquist, 2017; Al-Okaily et al., 2020) #igalsiinevinisfinwnaruly
wsiwasulunmsinszwinawe sgnalsimumanisanelundsiiliaonndosiunanisinwives Ong &
Lai (2006) wa Tarhini, Hone & Liu (2014) finuindudsmedudusudsususosuuuumnudiniug
Feammuesnisseniunaidousiudedinnsetind veilidesninmsfinumanaldusidsuty
anunsadnuldlugesguuuuie msfnwanalsivsdeulunisin (Measurement invariance) wag
ﬂ’J’liJilllLLUiLUﬁIEJusUENzUﬂ’J’liJﬂ?ﬂuﬁuﬁuﬁ‘izﬁ’i’mﬁ’sLLU?LLNQ (Structural invariance) (Milfont &
Fischer, 2010) dadadunulmisnmsfnuiluassildversesdmudifertunsianissensunis
BouinudedidnnseiindvetinAnyluranisszuinvedlsalain 19 lnededunuluadsd wui
wuuiamssensunisiseusriudodidnnsednddfiauand@liuusivdsulunisiaszninana
wuiesaiauaraninsnazuldiuuianisseusunisSeusinudedidnnsedndduiminiliegs
windlenfusewinane wasnansanwlupdiinlisonndesiunanisinmves Ong & Lai (2006) wag
Tarhini, Hone & Liu (2014) Lﬁmmﬂmsﬁmsnﬁ’mdmful,ﬂumiﬁﬂmmmimt,ﬂil,ﬂ?{awuaagﬂmm
ANETUSTEMINELUTUAS (structural invariance) Beiigasaiufnwinszuiumsseniunisiious
Wudedidnnseindseninanamauazinavdsiiunnaieiy wasdivinesRauslulssiiudingty
TuuSunvessemalnedsasiinisfnviiadnierfuaalivsdsuvesguanuanudusius

sendnesandsulenaly lavaguuuuinaduidanuliuusivdsulunsinsenitaneuaziiniy
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gonndosnunwAnlunsvaunuuIansdnine iiduuinsgrunien1siTed1uiausssu (cross-
culture research) (Milfont & Fischer, 2010; Hirschfeld & Von Brachel, 2014) @ u1satUSguLiigu
AMRAESEIINAlA o819l ALY kazdlaudnzanlunisilun1sAnwn et uniseaus U

MsgausunIsBEusiudediannsedndsealy

daiauauue
1. daauauuzlunisinaddeluly

1.1 wannsAnwmuiuuianissensumsifoussiudodidnnsedndveindnw
Huwuuianmdanuszneuse 3 esduszneu Tiun msfuimudeglunisldan msfuiussleniuas
auialaldniideudriiudodidnnseiind dadunuuindfanuiioss faunsaddassats
Huedhed savidarumsadaussauuasaunsadsuuniiaun Souensvindauasiivszdnsain
Tunafvnunudeya mwhinuaiRliwsvdeulunsinssrianeuuniasain Juuuiadii
amnusnzaslumsinwieafunseensunisBousiudedidnnsetindvestindnu Tnslanizedis
geludramsunsszuinveslaalain 19 Ain1siFeuiriudedidnnsedndiuianudniulunisda
nsfnw Feansaumediliunives Sudselevlunstauguainninieududesidanseind
saaienssonsuesiBeusioly

Y =

1.2 mafnwiluadeld 1938 Ine1nmsideiigaerilinansinuiaugndes fnanmg
9191 N1TAIUINVUINVBING UATDE 196 38N1TILATIENEIUIINTNAFBUTINAVTT N5 UTBU I
Asfiwes Mamsndeutennandowuvesaditiesediisuiu melinmeiteysosaludunou
Fsanunsaltidunmislumseenuuunsidefifnugueantinsdadfvesuuuindidinan a9t
wuuiamiseensunisiiousiiudedidnnsedndidunuuianudd (multi-dimension scale) 714
Foraunios farudnauveddasainuiaunanisiailidudou fedmnumunzailunisld
dunsdlfnwlunaifeuisatunsiauazdssfiunadugaieadrsanudilafstunismsiaaoy
mnuasaddlaseaine uazmnuanasoumllinusudeulunmsiaudinAnwidely

2. Forausuuzlumsiduadedely

2.1 anmsdnwluadsiifunmageuanuliusvdeulunsiassrianavesuuuin
nsgeusunsiseuinudedidnnsedndvesindnuwilutianisssuinveslsalaia 19 arwlsl
wsdsulunstasevianmiwdudedifidosveanisAnyeulduusivdeulunisia Fadql
asouAquludAdy 9 01 syiutuvasiniFeuindne ﬂq'mmqsuaqﬁﬂﬁﬂmmuﬁammhiLLUﬁLU?{au
Tuns¥aseminsdaeszesian Wudu msizastuieasinistuuuted lUldluusundy  ite
nTvseUAndn AN sIndAuazmnuliuusivdsuveanissileffimuguan wasiduniswaun

aeRAuSNgiuNIsEaNsumAlUlagluN 9N BT
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2.2 msfinmsnwinnuduiusiBsaivgvesnissouiumsiieusidedidnnseind
srufviladeiifetesiunuanvesnisiseuiiudedidnnsednd dadefiiieitesiuenansd 1wy
msatiuayuvesorsdlunisiBou mssuiaussournenisaeusnudedidnnseiind Jadefiieates
fundngmauarnisaou suiaufienelasomadeudinudedidnvsedind Ssastaslilideyaidedn
TunseenuuunsiBeuiiudedidnvsedndiinunmgauazannsaaireaniseensunisieuiniude
dannsetindlasely

2.3 mrsiinnsAnu A vatudninadsu (moderating effect) voaunad iisiogUuuy
AmwdiudiBsamaniseensunsBeudiudedidnnsedng daaztisaiunnudilafeiuany
uanseszrIamaniisonalnnssensunsieudindedidnnsedng lngldnsiieszsiluinaaunns

Iﬂiﬂﬂ%’mmqﬂfjm (multi-group structural equation modeling)
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