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Abstract

The objectives of this research were to 1) development of innovative thinking skills
indicators for secondary school teachers. 2) to examine the consistency of innovative
thinking skills indicators model for teachers with empirical data. 3) test the invariance of
the innovative thinking skills indicator model for teachers between different teacher work
experiences. The research was carried out in two steps: The first step was to study relevant
documents and research to determine the conceptual framework for innovative thinking
skills and interview 9 experts. The tool used was a structured interview and data analysis
was done through content analysis. Step 2 checking the consistency of the innovative
thinking skills model for teachers with empirical data and testing the invariance of the
innovative thinking skills indicator model between groups with work experience from 10
years up and a group with less than 10 years of work experience. The sample group was
secondary school teachers under the office of the basic education commission in the
central region, totaling 810 people from multistage randomization. The data collected by
5 rating scale which was developed in this research. Data were analyzed by using
descriptive statistics and reference statistics (mean, S.D., C.V., skewness and kurtosis) and
Pearson’s correlation. Second order confirmatory factor analysis and multiple group
structural equation model analysis by LISREL.

The result showed as follows

1. Innovative thinking skills for secondary school teachers consists of five
components and fifteen indicators; The first element is paying attention consists of
observant, see the problem and thinking differently. Component 2 Imaging consists of
good communication skills, Complex data management and create a concept.Component
3 Collaborate consists of good communication skills, Complex data management and

create a concept. Component 4 Experimenting consists of experimenter, problem solver
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and knowledge summarization process. Component 5 Elaboration and Association thinking
consists of meticulousness, associative skills and ability to interpret.

2. Innovative thinking skills indicator model for teachers founded that the model
fit the empirical data (chi-square = 69.611, df = 54, p = .075, GFI = .989, AGFI = .975 RMR
=.005, RMSEA = .019)

3. Innovative thinking skills indicator model for teachers there was invariance in the
model style between the different groups. But there is variation in the component weights
of each indicator.

Keyword: Innovative Thinking Skills, Confirmatory Factor Analysis, Testing Measurement

Invariance
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[y [y

AUNSOULUIAALLNTINE Fadl
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1. NTIATIBNIAUTENOURALAIUITTINwENTAATILIANTINAMTUAT Wudn vinwenIs

N

Andeuanssudmsuaguseneume 5 asAUsenay 15 Ut Tngesduszneudl 1 msienlald
(Paying attention) @enndasifu Horth and Buchner (2014) #il#szyinnisielaldifunilslurinue
vean1sAndsuTanssy Tnenselalddunisuesaniunmsalsing 4 feaemfideuwnan tesdae
1097 uane 19l LA 19 ud 1l 9 5901089 Ekanem (2016) Lee and Benza (2015) uaz
Swallow (2012) fisesimsasiauianssundunmsuesnisallng veadiuadv q WieliAnuuinig
Tunsadassduiolsshvsdsiudunandnlnifiunnsisanyanadu diuesdusznaud 2 ns
A1UMATUAUINIT (Imaging) @OARRAOINUADTUNNOUTULKITIADRALNTLAY (Australian National
Training Authority, 2001) ind1371 nszUIUATHALI NEEN1sAAG L TANSsuFBain1sTIUT X
mnuAnveIneazy Bular LN Tu NM3nanw Msadanuutassuazthuinnssulule
agnawnzan Tuvaigdl Horth and Buchner (2014) uag Lee and Benza (2015) a¢i1n3sneman
JunwinsvsenisiianudnasassAidunssuiunsvisiastanninuenisAndeuinnssuld
HumshlsdeyaidaududousuumneglusuuuiidnladedudsaliiAanisdoansid
Usvavisnm dhuesduszneud 3 Anuannsalumssaniiorugdu (Collaborate) @onadas Hoidn
and Kakkaninen (2014) Amelink (2013) uag Horth and Buchner (2014) fina13l331n1592uile
waztremdetulunsieu masandsuieuiiu mahousmiuduindudiuniduns
Waninwsmsandaianssy nedeiiutanssudiunnllldadatunanauiissauiion fos
o1feANIIniieangBunionsvennutiomaeludsinulintn diussduszneusud 4 ms
Naavd (Experimenting) aaenndoeiu Miller (1996) Lee and Benza (2015) Swallow (2012)
wa 9395 UTdums (2560) find1ali31 msasauianssuasdesusenauludenismaaes Jadu
msasiloufifiiefigridumnouiiioudaymitintulunisaiouianssy dnsnewaduns
fimuuianssuaznaaedd Anwideifiasssiiflogiterumuumfiazsihlildosduszneuuazin
wUslul 9 wavesdUsenauduil 5 mmagLﬁamiumiﬁﬂmmn’fﬂﬁaaﬂaLLazmiL%zﬂ,m
(Elaboration and Association thinking) @anndesnudnIvin1sdaulng Weiss and Legrand
(2011) Miller (1996) (Swallow (2012) uag Hoidn and Kakkaninen (2014) fina1ab3rnsvia
Lﬁi’fﬂﬁ]asmdaqLW’TLLasmiﬁaﬂwﬁa;ﬂa%ﬁﬂﬁmmLﬁumaﬁ%ﬁmﬁ'ﬁyﬂéﬁ’aﬂwﬁﬂ%ﬂ nsidelosany
o vidernuinnaBuagiiliadeuinnsslndfiassassdty
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2. mﬁmiwaaummaamﬂé’awaﬂmLmaﬁ'fsﬂq%ﬁﬂwzmﬁﬁﬂL%qui’mmﬁuéim%’mgﬁﬁwmfau
Audoyaifeszing Meimslieneiesdusenaudsdususudvans wuin lnafif3dels
aunduiiaruaenndssnaunduiudoyaidwsedng lnefiarsandmdnesd Usznaulugy
ﬂzLLuummgmmam‘”ﬁm%ﬂﬂm"’;ﬁﬁhlﬂumﬂ LLﬂm’iﬁﬁT’Jﬂﬂ%ﬂqﬂﬁ?ﬁﬂﬁﬂﬁ’]ﬁ@&i@ﬁﬂ@zmiﬁﬂLGTN
uinnssudmiung Tnsasdusznoud 1 maenlald fusdfisienuddyaniian fe nsueadiu
Py so%R0nA MIAAUANAN waztdann muady deandesiy Qa3nt Jumadu (2557) 7
le@nmsiauneudnaisassdguinngsy nuinsazaieuinnsslddeaduanmeiaun
AAnai1sasd deesendunistnsdunn ueaiulgmvieguassalunsufifau uazauls
Auaimndeyai oudly Ufuugsesadeiiies sauluiis Universal Class (1999-2019) n@1991
ui’mﬂiiuﬁ%ﬁuﬁamaﬂﬁﬁuﬂ@mLLazﬁﬂiﬁLLmﬂﬁhﬁﬂmﬂgULLUULamﬁL.’fluagj Junwarmuaaiy
o EdATIATILUANUALLANANNINUIALARRY BsdUsznoufl 2 Mdenendumnns fausd
fflanuddnanniian Ae aiumnuAnsiugen se%an e Madansteyaidudou wagiinuzns
foansiin mud WU denrdesifu Australian Goverment (2009) n@13in inwen1sAnLdsuianssa
szdesimsazsiounuAnil omdoagy (Reflect on the Idea) Inonsiingsinazdaunsngsi
AmNuARves B uUSsuisuiuuAnYomules Tuvazd Amelink & Scales (2013) nan 139
AIEnsatun1sIauAsdeya (Scaling 1un1sdansteya lnedeyannuidunvaouse
ysanmsdutoyanaslyl fre38mssng  Snvia Horth & Buchner (2009) 1iasi muanansa
Tumsdusunnsliueasiunmaaluswen msléam doud vidomsSeudteulifiunmiy ag
HumsasmmAnuarnisdeasegnaiiussninm duesduszneuil 3 masadlefuidu s
Aflmnuddnpnniign Ae msthuuAsnUsegndld sesaan Ao mayvihnuduiiy uaznisiuils
AARiuYes B mudy aenndesiy nAwIn Anfesdiand (2563) ld@nuaminyzns
Andauinnssuduineussaulisendnulrensaiaesetiensdansieusasiudnw (STEM)
sheisnseanuuunisBouslidiSouldvieusiuiudungy Insuandsuanudndiulunis
sonwuuuinnssy s9uluils Australian Government (2009) na1331 AgH douR ol 1T oy
audnanamsiSeuiuaziindusenuedasidunisBouandym nevilduinueiidedinedu fe
msseufumuAnfiutewdu Snia Amelink & Scales (2013) na1731 MsthuwaRmUsEg LY
fusuvesueadunisluinuefiarlifiasaniniFoudainwemsanduianssumioli diw
03AUsENOUT 4 mavnaes fusdRfienwuddapnnilan fo Snsruiunisasuesdenud sesaan
Ao UnuAtdgy waziinnaaes AuaInu aamaaﬁﬂu Dyer Gregersen and Chistensen (2013. 81
fdlu um gealantl, 2558) nanadn mﬁmwav%umuamamq 7 somuilogIsurinueeisls
duisnsni swesmsneassweuinnsi azmdineu 4 adululuiiemad satuddnau
ANENTIININNTONTIAN (2562) MTalonalvgiFeulddnundunait ysanmsannd sinvzuas
UszaumsalandsiildiFeud adleufurenuomiunsfn vaass WanvieUssAvgandu
thumnefansauianssudesnsyvipuliidutinveass wieuflaziBous adloufuRuasuidam
fiAnTuetiane uazasdusznaudl 5 mmandealunsvhmmdlatoyauasnmsdenlos #edi
firnuddnpnniign fo auannsalunisieny sesawn Ao anuasdensouney waginwenns
\Fenles pudy aenndesiu Australian Government (2009) fina1331 msAaaduni dly
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o1 nugNSAIsInIL sils msdanm n1sduaty nisduniual wazn1slinsied lume
Johnston & Bate (2013) wag Dyer, Gregersen and Chistensen (2013. 8198 91U 131 qnvﬁiiﬁ]ﬂ,
2558) wpsimaidonlesmmdanusraumsalluiineds agviliAnsumeaazauniglyel 4
utinUspgnAlTludinmsvinnu wuiiendu Amelink & Scales (2013) fina1ai1 mstAnsine
MsAndsuinnssuasdosdimuaziBenseuasy vinmnudladudoyaiifieguaziiauslvsian
Fesleatuarudifuiteliendduanysainndeiu

3. manmanadeuruliusUAsureduinsaunslasadenaunuesiau dnuznsan
Fauanssudmiuag seninanguiiduszaunisainisiaiudaus 10 D3uly uagnquiid
Uszaumsaimsvharusnndt 10 U wudh Saailsivsdeusuuuuluna willeuudsasuves
msflimeidulsAninnnesvasinlsdunalduuiutsuseniely (A minesdusenourosh
Usudazdn) mafiamnmiivesdamuulsnudsulussninnguiiivszaunsainsiinuuansis
futu oraiflosnunuszaumsaifiuanssiu Jsaenadoatu Wil 53adlnea (2559) Nan3n
nsfiusvaun1saidin (Experience of life) uniSeusne 9 Arudulu@isliiesdudendnude
Sodlng) sgsilvinnsideuiussluanunssdiszezen audidlenaioudlanning azldiiu
vennvaneUszaumsaideniiisniseiivannvanenin wariideyaiithuldlutinasaldinnny &
fisvsnardenudusaTaIsuddgmuasnisinvesuies luraedinguives aedu (Kolb,
2014) na17" mwﬁmiﬁaui@qﬂszaumimﬁ (Experiential Learning Theory) B N2UIUNIT
a$19nud Vinvy uasaneRfismatiosraunsaiisnysannsiiioaininiadousll 9 u
uAnduisesmsiieud Tuenananlein msfiagiiuszaumsaflumsvhauiisnnndtensaziinns
Unimgdnuwarunusznsidamaderinuemsdndeinnssuundusseznatsnum e
vseghaRaduinugfafmulszaunsalidudy drungifiuszaunsallumsvhauiitesndn
oazfivszaumsallisnwed agnadevasuliiAninuznisdndwinnssuldwiduagid
Uszaumsalunnd Jenadinavilvianudidguesesduseneurinvensfadauinnssudmsung
fufinruansnstuluegtie damalilumaaunslasaiengumnuesdiued inwensdads

'3
a

o ] [ IS 1 =~ 1 a a ¢ o a
winnssudmiuaginnuliulsdsuguiuuluee uiliauudsildsuresnaiivesdudsyan
anneevawLUdnNAlavuilUsIanely (Anhvtnesdusenauresnusas i)
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1. pnmsdieneiiisdvineznisdadeianssudmiuegasall vildldimudvesinue
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winzandmiug A atestunsiang annsahlddidetauviotainuznisinids
uimnssuvesasluviunlsaseuiingiivszaunisainmsviauiiuandisiu Tngoralfidunsou
fugrulunistusilaueuiodaianssusig 4 iefaunlvinsiiinuznisAniBauinnssy uas
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