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Abstract

This research is a part of the development of a scale for assessing transformative
competencies using real-time digital automation platform. It specifically aimed to develop and
validate the quality of a multidimensional assessment scale of transformative competency
levels for lower secondary school students. This study used a construct modeling approach
as the basis for four processes of development: (1) developing the construct maps of
transformative competency assessment; (2) developing the situational questions based on the
construct maps; (3) scoring the learning outcomes; and (4) analyzing the construct modeling.
AUl of the four processes were conducted under the Design Research methodology. The group
of test takers employed for the process of verifying the quality of the assessment scale
consisted of 487 lower secondary school students. The data from their responses were
analyzed and considered through the Multidimensional Random Coefficients Multinomial Logit

Model (MRCML) and the Wright Map. The findings were as follows:
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(1) The results of developing the multidimensional assessment scale of transformative
competency levels for lower secondary school students based on the construct maps were
of three dimensions: (1) creating new value; (2) taking responsibility; and (3) reconciling tensions
and dilemmas. Each dimension consisted of five levels starting from the highest level of 5, or
the level of extended thinking (Advanced Level), to the lowest one or the level of responding
with inconsistent or negative answers (No-relevance Level). They were developed into 30
multiple choice-situational questions with 5 choices each and scoring scales of 0 to 4.

(2) The results of scale validation were acceptable according to the standards for
educational and psychological testing. (2.1) In terms of the validity evidence, the assessment
scale was consistent with the validity evidence as the content validity evidence of the
assessment items indicated the list of questions covered the transformative competency
assessment. The response process validity evidence from the interviews with the test takers
after the assessment showed that they understood the questions exactly as the researcher

asked them. The internal structure validity evidence and the determination of cut-off score

were found to be conformed to the empirical data ()*= 72.21, df =5, p = .01). When it was
tested by the statistical test as in Likelihood-Ratio, the multidimensional model was found to
be most consistent with the data (G =33741.91, AIC =33993.91, BIC =34080.54) because the
values of G?, AIC and BIC were lower than the unidimensional model (G? = 33814.12, AIC =
34056.12, BIC = 34139.31). (2.2) For the reliability evidence, the EAP/PV reliability values in the
dimensions of creating new value, taking responsibility, and reconciling tensions and dilemmas
were 0.80, 0.83 and 0.82, respectively. The reliability of internal consistency of the total scale
was 0.87; and the mean of the standard error of measurement (SEM) in the dimensions of
creating new value, taking responsibility, and reconciling tensions and dilemmas were 0.03,
0.03, and 0.02, respectively. (2.3) The results of the item fit statistics analysis on the OUTFIT
MNSQ and INFIT MNSQ values of the question items from the multidimensional model analysis
indicated that the OUTFIT MNSQ of the scale were between 0.77 and 1.73, while the INFIT
MNSQ ranged from 0.86 to 1.30. Almost all questions were within the acceptable criteria.

Keywords: transformative competencies; tool development; construct model,

Multidimensional Random Coefficients Multinomial Logit Model
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(critical incident interview) Faidunisasisanunisailiggnduntvalundamiainimsnisaleng ¢
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3.3 NINAUALLININNSLYAZ LU (outcome space) Tulazszau lnaddunou fall
(1) MvuanasiNs R UL LU lUN1IATIIAE LUUALLEUTLASIES 19
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3.4 mseenuuulunanisinaussauziiionnudsunlas Auansdenuduiuaes
fautsuluusiazin fudemanulaefduneudsd
(1) asnliavuuugaausiguana luusazdoveudarlanulunany i seninede
A0 (between-items multidimensional model)
(2) hineulunsiazdlugnisinsevisandiunisiansan wight map Auansi
dnuarn1snTEateANaNITaf uiai e aeuiidauduiusiuanuginvesteas unsazde

muluwanisIannmuansauadudsiivatnunmueanseunsussduinmu

4. N15ATIZVIYDYA

Y

va o o

ﬁ’m%’umﬁﬁ’aﬁluﬂ%ﬁ:a’a%mmﬁmiwﬁsﬁaaﬂa [ionTiaaeUAANNTEUNTUTTITY
loglglusunsu ConQuest 2.0 (Wu, Adums, Wilson, & Haldane, 2007) Tunsyua ngIusuainunsanas
vdngruemuiies ufammsnaeueruszansetosa lnefiduroumsTiassidena il

4.1 MANFIUANMUATY (AERA, APA, & NCME, 2014) Usgnaunig (1) Nangiuai1unse

Arutlemueesienisuseliiy (validity evidence based on test content) lagia15u19INNSATL 18
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ANAINITD KaEI18N1TUTEEUUY Wright Map (2) #angIuaAunsaveanssuiun1snay (validity
evidence based on response processes) 3MNASAUMRlEARUNAIANIIAToaUsIlIuIE A

VA v a

dhlaludernulansanuiigidedenisanuvield (3) nangruanunsadslasiaiianiely (validity

' Yy v
Va v v =

evidence based on internal structure) eI ULNEUINUARNITIANINI WUV UTLNU LAY

Y

'
a [y =

luwasuunydansalyd #91501310015U 520 uTEnIlRan 15U UTEAUANTTOULIN BN
Waruulaswuunviatulinanuuenifsi lewIeuileuanaradffiiewd (Deviance Statistic;
G) A1 AIC wag BIC T da1dosni1aeiilassasramunzannai (Yao & Schwarz, 2006) way
(4) ﬁ’lmmf\;mﬁ@imﬁmWiﬁmimmiﬁmumLﬂmsﬁﬁuﬁuu wright map WfagsfuTetaussaueile

a

N3UAsULUAY FINATUIINANRAYVDIANNLINUIDILAU threshold 1REIAU 115A2831UIUTE
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Aamdanldduan wennufidnindnvimanisduingadalusdasiai e Ul
mmgmmsﬂszLﬁuizéﬁ’uamsauzLﬁaﬂwsLﬂﬁwLLUaa

4.2 ENZIUAMULA B TA1TUIINATALLT BILUY EAP/PY LazA21LLT B9UUY
aenadoeneluanduuseans wearvesnseuuia LAZNITATUIANUARIALAG BULINTTIUYDS
mMsiauarveulanaTiioaussaugiionsiUdsunamenulifdos duiusiu

4.3 N15AREBUAIUNUNZANTIET (tem Fit) 1unsieseiatadfeuvungay
e Wright Map uuiiugiumsfinuilunanyin Tnefinsanandeiinmnumsnzauvediofin
518707 8l wlasen Ao A1af@ OUTFIT MNSQ (OUTFIT Mean Square #3 @ Unweighted Mean
Square) Fadurnidsaesvesnrunannd suii lifinsaasimdn (Unweishted Fit) wazAada INFIT
MNSQ (INFIT Mean Square %38 Weighted Fit) 4§ wnaueilunsA 91sunAIIe auvesA1 OUTFIT
MNSQ uag INFIT MNSQ aasilAnegsevin 0.75 - 1.33 (Adam & Khoo, 1996; Wilson, Allen & Li, 2006)

NAN15998
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sERUTUTsENANEINDUAULUUNYAR
2.1 ¥ANFIUAUATS
luma MRCML anansadsnlgiiansamdngiuainunseiuiilenvassienisuseiiiy

nuinsaunsusziiuilanudumunulusmenmsuseiiululsazifieawadnsunisuseiu Taedl

nsnszevesrdlnessAvanssaurvesdaeu (0) Aaeumguinenisusuliuninseiuggaung

[y [

seiuman ag19lsfiny szwiulddndunisneulu Threshold 1 TuwsazdAdsladfaounduduwnuly

sgAufena wazdinsnszanevesrnsfiwesaussauzvasdaeu (0) sz logit -2 fs +2 fanm 4

ffmsa¥eaalu (€NV) fiinawiviinveu (TRE) ‘ fiinsagnieldnamdauia (RTD) ‘

-1.95

AN 4 MINTEIWANUAWNTAVBABULALTINTUIRIN Wright Map

o

VANFIUAVINATIAIUNTEUIUNTIHEU JIdeladunuaifaeunendennyiniaiaslouseidiy
P A ° v Y & A o A va o Y
aussauzioNsAsuLUaY 31uau 62 Au nuddaeuidilalandviiomaunsewnuiigidenania
angiuaunsiiulasaingluanauaenndenaunguvesluwansinuseney
fluNITAANTAN Wright Map me35n153wnevimvila fansandSeuiisuseniluwaiuuieniinuas
Immawwﬁaﬁ]’mmaﬁaaﬁau% (Deviance Statistic; G%) A1 AIC wag BIC (Yao & Schwarz, 2006) Wa

U51N9AIM1519 2
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M1319 2 Nan1silSeuLisuaERnAReINaNNAUTEn AN IALATLONLA

y y I B 17 ANNUINFAITAUNA | ANNAUIIEITEUNA
Tuinasussouztionisiasundas ANRALILUY n . - -
WIFURDT wlai (AIC) ey (BIC)
Tumaaussauiiensiasuulasuuenifsiy 33814.12 121 34056.12 34139.31
TmadussauziionsisunUauuununia 33741.91 126 33993.91 34080.54

NWyiA (Multidimensional Approach) W3guitguriu Lenilfsau (Composite Approach)
annlaauAIsensdlandgn (Likelihood Ratio Chi-Squared Statistic; G2 ): Y%= 72.21, df = 5, p = .01
A1 Akaike Information Criterion ( AIC ): 33993.91 < 34056.12 @1 Bayesian Information Criterion ( BIC ): 34080.54 < 34139.31

WalTguiiisuanumangauvadluinaseninalunae nilfuaznyda 9991579 2 nui

Tuwanndfdulumanwuizanlunisuseiiuseavanssausiionswasundad 1eeaniaans

q

QQQII =

Advuddosnitlumaenilfsin egnildsdAyneaianszau .01 #an153AsIzRiUIsuLigy

'
=] a a

Usgdniamluwaionansaniueuiigu AIC wag BIC seninsaadluina wudn luinanviaden

aa <)

foonilunaiendd Fuduiusdfdanadrafievssfiussdvanssousiionindsuudasii
danuangauiunsindnyaenyvis (Lin & Dayton, 1997)
definnsanisnsduagadalasfiansuaiads Threshold vaaternnlundazde
Usngfanmuszneu 4 iuansnisnszaevesszduanssousveisoularmsUszanasmsiives
ANueInluksag Threshold vaatamauluwsiazifinien siasgvilananyvdd wuin Inen1msiy
Threshold Tuusagturesnismeuutady 4 N fe nau Threshold 7 1 fangu Threshold 71 4 Tag
finnsanvauseiuauenldegramungay waztluwmeunalae Threshold 1 <Threshold 2 <
Threshold 3 < Threshold 4 agvoufsmnumingaudenadeiunsaunisussiiuiioidadosedu

A d' a 1 £ v
aussauzansilasuLUag 5'1863LE]EJWUENLW]'G?BSUE]UTW{]@NGHTN 3

AN919 3 ANANNEINLAE AN Threshold vaatamauluesesiioUseliuanssausivanisilasuwlad

fdnsadedsinal FfanusuRazay famsagmalaanadauds
o @M | Threshold o Threshold o | M Threshold
b 4 | an 2
oY a
] 1 2 3 4 ] £Nn 1 2 3 4 a 1 2 3 4
&N &N
1 | 074 | 4144 | 115 | 099 | 055 | 11 | 055 | 125 | 061 | 039 | 008 | 21 | 08 | 137 | 106 | 059 | 038
2 | 059 | 332 | 095|080 | 277 | 12 | 059 | 253 | 028 | 024 | 061 | 2 | 074 | 156 | 085 | 062 | 006
3 | 097 | 169 | 157 | 414 | 038 | 13 | 417 | 448 | 427 | 416 | 082 | 23 | 084 | 155 | 051 | 025 | 010
4 | 067 | 243 | 051 | 032 | 056 | 14 | 419 | 4179 | 149 | 118 | 040 | 24 | 069 | 166 | 087 | 032 | 013
5 | 115 | 188 | 149 | 104 | 025 | 15 | 066 | 211 | 082 | 056 | 084 | 25 | 060 | 151 | 036 | 030 | 012
6 | 101 | 161 | 144 | 105 | 009 | 16 | 115 | 454 | 436 | 427 | 057 | 26 | 038 | 088 | 057 | 037 | 022
7 | 074 | 186 | 1121 | 014 | 020 | 17 | 062 | 261 | 063 | 020 | 095 | 27 | 084 | 472 | 075 | 055 | 025
8 | 092 | 175 | 153 | 048 | 001 | 18 | 088 | 187 | 113 | 094 | 044 | 28 | 095 | 266 | 086 | 072 | 040
9 | 061 | 162 | 072 | 036 | 027 | 19 | 088 | 184 | 138 | 032 | 003 | 20 | 046 | 097 | 050 | 022 | 004
10 | 071 | 187 | 143 | 076 | 115 | 20 | 101 | 211 | 429 | 093 | 027 | 30 | 057 | 105 | 075 | 036 | 009
Mean | 195 | 120 | 071 | 056 Mean | 191 | <103 | 072 | 014 Mean | 149 | 071 | 043 | 002
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2.2 vdnguAMLTes
inSesiieftadratuiidmnnitoauu EAP/PY Tulifnnsadredsml ffmnusufinveu was
fan1segmeldmnudauds witfu 0.80 0.83 uay 0.82 muady Faogluinmsineesiuld (Adams
and Khoo, 1996) wazamuiisawuuaenadosniely Wiy 0.87 %qagiumsﬁﬁaam%’ulﬁwduﬁu
Lﬁ'aﬁmim%’agaﬁugmmaqmiﬂﬁzmmﬁwszé’uamsauﬂmmazﬁa S9N579 4 Wudn e 3
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Towda fvrsununda Ao Oy, o8Turag 1.48 83 -1.46 uay Opp aglugag 1.19 9 -1.10 muddiu §an1s

Uszanauen O v 3 Badseansfineuranandeunaspulussiuiilndidesiu dsusngluss 4

A1314 4 AnadAnugIuveInIsUsTIaANlwesaussausvasaau (0) uaz SEM Tuusiaziin

Ocw SEMany O SEMrge O:aro SEMgo
MEAN 0.41 0.03 0.45 0.03 0.32 0.02
SD. 0.52 0.03 0.55 0.04 0.39 0.03
MAX 1.48 0.34 171 0.41 1.19 0.34
MIN -1.46 0.18 -1.74 0.17 -1.10 0.12
RANGE 2.94 0.16 3.45 0.25 2.29 0.21
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2.3 HANISHATISHADAAMUMNNZENTI8UD (Item fit)
NANISILASIENAIED A ANUMUILAUSI8UD (item fit) TaNaNTaIA1 OUTFIT MNSQ

Lag INFIT MNSQ 289981011 kAaz U Gﬁaﬂaiﬁmaejismﬁa 0.75 99 1.33 (Adam & Khoo, 1996;

Willson, Allen & Li, 2006) anmsatasiznaiglamanyiianuindn OUTFIT MNSQ vaansaduileet

Y

L3

FENI19 0.77 f1e 1.73 d3um INFIT MNSQ da1eg5e1319 0.86 fis 1.30 Yaria1uyndoagluinasi

dl 7 v
fuausule

anUsENa
nuan1sidelundednuiuuilasedesaussausitensidsuuvandulununseu
nsUsEiuanssausii on15Ua sukladves Podjana el at. (In press) Waaudd wrogaslsfiny
nsiveadedifumstaudomaiuaniuidudomaivaniunisalvaiad aui oad1ansou
nsUszfiudnvagvesmanuunanudauAsdostumanisalfueioalutlagtu sndaogis
Aawluddnnsegameldnnudauds wu “mingiSeuiinnwanuiuninisidediimiousuiouain
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FAuly suszdelmAnaueaardouninnisussiuld
uonanilunisiautemauddaunisaluuuidenaeu 5 faden nan13iTenudn
NM9NT2ALTLRUANTTOULAIY wright map Vasdafauuuudennou (logit +2 89 -2) fafiuau
ndeafauaniunisailaedadildannisadianseunisuszfivlunisidessernsAnwtngeq
(logit -9 &4 +8) agnslsfimu nsnszaneseivaussausionswasuslandusuusiifiaududon
fialunsld awd inwenasianad Ssazfieunmdnuaiituwldudnlvgoonuimadudslanie
AEITY (Non-cognitive) @0AAABIUNANITITEYDY Piyapimonsit and Suksiri (2017) Fifinnswaw
in3esflofnymdndnuuzvestiniFounumguiyadndnuaesinidnu uaz Wenukoset (2019) faun
wuuiamnufunadlesdidioes esflefiunuuiadsaniunisaluuuidennau wui1 n1snsEane
AIAINNENNNTOVOIH @D UBYTENINN logit -1 9 +1 Wiy Faazuansnsannsianudnune by
Winwenatayan (cosnitive) Afin1snsyaneAIANaINIsafifgaenine wazlofiansanannaves
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Annnanunsalininlunudnuaediiuaun Jaevenaneulinssiuanuaseiliianisaeudaiy
wuulnmnlunsuszidiuseAuaussaugseaun 1 deidenanaianuanlimnavegedaay viligaeu
Lineuddandinand nsdli 2 envssduiiotwnain nmsiiudeyaluassldliaunsamnguid
aussauziion1sa sunladlunsaedifla i eanen LD ud I nuve s l3 sun 1 5eAUn1anuedseAy
aussauzle FanadenandennaoInuNanIsANY1veY Baker & Kim (2017); Damar (2010); Junpeng et.
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