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CHARACTERISTICS OF THE OPEN-ENDED MATHEMATICS TEST SCORES FOR
DIFFERENT NUMBERS OF RATERS AND SCORING PATTERNS USING
GENERALIZABILITY MODEL AND MANY- FACET RASCH MODEL

ABSTRACT

The purpose of this research was to study the characteristics of the open-ended
mathematics test scores analyzed by using Generalizability Model and Many-Facet Rasch
Model under different conditions of three numbers of raters (2, 3 and 4 raters) and three
scoring patterns. The scoring patterns were 1) the rater rated all items of all students,

2) the rater rated all items of some students and 3) the rater rated some items of all students.
The score characteristics were considered from the magnitude of variance components,
the reliability, and the concurrent validity.

The research tool was the 12-item open-ended mathematics test for lower secondary
level, according to the 2008 Basic Education Curriculum. The sample consisted of 180 Matha-
yomsuksa 4 students in the schools attached to Nan Educational Service Area Office in 2009
academic year, and was selected by two-stage random sampling.

The results of the study were as follows :

1. Analyzed by Generalizability Model, when used the same scoring patterns in
all conditions of numbers of raters, there were similar magnitudes of variances in the same
components. The generalizability coefficient obtained from the 2™ pattern was maximum,
followed by the 1% pattern, and the 3" pattern was minimum. The generalizability coefficient
obtained from the 1™ pattern was higher when the numbers of raters increased. The values of
concurrent validity of scores in all different conditions were high but not significantly different.

2. Analyzed by Many-Facet Rasch Model, in all conditions of numbers of raters
and scoring patterns, the examinees variance had the maximum value, followed by items and
the raters variance which had the minimum value. The person separation reliability of the 1*
pattern had the maximum value in all conditions of numbers of raters. The person separation
reliability of the 1™ pattern was higher when the numbers of raters increased. The values
of concurrent validity of measured scores in all different conditions were high but not
significantly different.

Keywords : Open-ended Test, Generalizability Theory, Many-Facet Rasch Model
Reliability, Concurrent Validity
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wuunaaeuUaeilla (Open-Ended Test) luiAdosiiofiuenainazinnnuidila nszuiunisan
TuszAugeruaunsalunisdeu inwelunsuidgmlsilusgduddulalenaliinGeusaniaen
Ifeghmannnanesmmousaziinmstunmsuidaym lnenswaunisnsmeineukasnisdednsians
wityveanues (NCTM. 1995 : online) agslsinudadlgymlunislduuuneaeuvanalnagvaty
Usenns wu arnudeiiush Audesnan ussnuuasAliinglunisnrann fenseudidnyogiinng
Tazuuy nsnsadsdinnududne (Subjective) AzuuunUsivasulumudnuazvesnso
(Linacre. 1993 : 3 ; Smith and Kulikowich. 2004 : 619) dsHasroAmLiBsnsILaANERSTH
lunsdindunuan (Linacre. 1993 : 3)

tiniaravansAnuldlidoiaueuuriinmsuiuusaiielinsiaUssdudaiuuaieded
Arugnisusiuguazinifeiennntu wu weisuduwarduuy (Mehrens and Lehmann. 1973 : 228)
nana ielvinsnnamouanedefiruidestuinntu frsamsldiiimnsafionngan Wit
nsasRfutniSeunay dinsesnwuunginaeinisiiaziuu (Scoring rubric) In1sinvsesusy
{7579 (Lane ; et. al. 1996 : 72) uAzAIUANLMAIAIMAATALAGEY 1Y Fadey §n51e iaremih
LAEINLELNIITITEanTE annan Tasdrandululdlums iR (Practical) usganslids
mudetovesavuuunazlirmeadaioonsuld (Linacre and Wright. 2002 : 490-493) wiaij
A3t (Kim. 2000 : online) lesudisvuazaudy 9 (ramaneerat ; et. al. 2007 : online) lél#daiaue
wuglfaenadosiuinidndunifrmadesmmaliazuuugasuynaunte e1alvinmadeasuvesaou
vnAusensIIteaeuluuninyuE e utakazmTRRNLUUM IR T INzaN TdEnTiavse
Goulumsilvidesian Inefidsnsdianuindefiolunsada (Engelhard. 1992: 188)

BnsnsadAviannsafon pnadeuiaseunainndeulivatsuas lun lunanisagy
919899UNE¥N15ATU984 (Generalizability Theory : GT) wazluinavangaAusenauvaesIdy
(Many-Facet Rasch Model: MFRM) muﬂqwimimauﬁaaau (Iltem Response Theory) Wil GT
goufUIAMILTUTIuTeman T IfiintuAnnesiUsEnoUTaeuvAsiaBY (Shavelson and
Webb. 1991 : 6) uwaranunsaUszanAdUTEAnsNTasUE198s (Generalizability coefficient) 7
wansdaseiuaudetieldvesnziun (Level of dependability) I luveug#i MFRM (Linacre. 1994)
Usuvgneunainsrdalanea (Rasch Model) annuisiliienmnsidiwes 2 A fio wnsidiwesvesiaoy
(Examinee parameter : EMBED Equation.3) wazndnesvestadau(item parameter : EMBED
Equation.3) Tngnsifiamn s ilnesuedsnsa (Rater parameter) AluansdisnsiduaInveadnsio
(Rater severity) ldanniinansniresugisedsaulafinunudnvazvesaziuuiuunageutaieiln
Fnadinmans Wednnugnsianazguuuunismsielviazuuusnetu Tagld GT uay MFRM titeiu
wnmslunsidendunugnsanarguiuumnsislinzuuuiuunaasuUaelafiinadesty
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Msiudiuns anseil 2 3R ansedl 3 svadin asedl 4 Readanazanseil 5 MIlaszideya
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Y09dy Wodugnauazsuuuunsnsalinzuuuinaiuselusunsy GENOVA (Crick and
Brennan. 1983) waylusunsu FACETS (Linacre. 2009) Anuddiu

3. UszanaAndulsyansnisazudneds (EMBED Equation.3) feTUsunsu GENOVA (Crick
and Brennan. 1983) UszanauAainuifiesiuuenaan (Separation reliability) vasusiazasiusznou
selUsunsy FACETS (Linacre. 2009) iloduiugnsiauazsuuuumsnsialinsiuusiisiunay
NAABUATILANGIYRIANELUTEAVENTATUSNBe AmudeliulendiueudazesdUsenoy
lngldgns EMBED Equation. 3 vesasuiluazinlany (Woodruff and Feldt. 1986 : 393-413)
Fudunmaisuiisunelundaslinng

4. Uszanausnmsifissnsanuanm (Concurrent validity) vesazuuu Ingfiansanain
AduUsyavBanduiusvosnzuuniu azuuumNaIsafuazLuulinnHanI Made UMsNS AN
izﬁumﬁ%uﬁyugm (Ordinary National Education Test : O-NET) lutstuii 3 (szdiutusiseninu
Uil 3) Ynsfinwn 2551 waztdFouiiisuraniissmssnuann dadunssiouiisumeluudas
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Tuwa Tnenisiianduuszandanduiusuuandupzuuunnnsgiu (2) vesilvwes wdmagouniy
unnsinglngldatfla-aunls (Chi-Square ; EMBED Equation.3) (Meng ; Rosenthal and Robin. 1992 :

173) uagnaaeuanuuaniaTed lnelians Z (Meng ; Rosenthal and Robin. 1992 : 173)
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1. Melesgideluinanisasudneds nansidedudd
1.1 Yu1n0eAUTENBUANKUTUTIL WU

sUuumsanalriez LU nansateasunndevesiaeunnau vuinvesesdUseney
AuudsUTAfiasnnigalunndnnugnsadefisuiuauuususiusi Ae Ujduiugsening
Hapuiutodoy (43.0548-43.0817%) T04A431 AR Hasulardadey d1uAULUTUTIVYDIRTIAN
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U9AL aadUsEneUANIUTUTILARAINATigalunnduaudnge fe Ujduiussznireteasuiiv
Faouluusazinsiauaranuaamndeudeduilienassyld (46.8346-483318%) sesasunielidey
luusaznsiauaz ey drunnuuususiuvesnsiaiiireudiaiey (2.2087-4.0235%) uaglu
sUuumsnIlirziuuignInTateseuutevesaeunnay sadUsznouANLLUTUTILAS
Aanniigalunndunugnga fe Udiussevitessuiudaeuluusdasnmuasamnuamaindeu
Waguitliienaszyls (48.4450-52.6648%) sesasunfeiaeunaztosoulunsazinmadiunimulsusu
YouynsIIAAoUTIeRY (0.0000-3.5661%)

1.2 MevssanaiuasUisuifisumdulssavimsaguisdmasnzuuuiuumagouUaieda

TAdinaans wud

1.2.1 dednnugmsawniunarguuuunsasielviazuuuseiu wuin sULUUNRTIA
Tiazuuuiidnannatosounndevesaouuneliedissavsnsasuéedegsan (0.970-0.975)
TRuAeRRTIInTIteARUNTeYRIaaUNNAY (0.901-0.904) LarnTIanTIateaauUNTaYas
AaeunnA (0.882-0.901) mudmAulunnduILgnTI

1.2.2 loguuuunismsialinsuuumiiousuuazdwaugnsiasieiu wuin Weldsuuuy
mMensiigpsansateasuynievesiaounnau Suaugnsafiinnnindmduussaninisaguénsds
ganhdnnuanaidesnilaen 4 au 3 au uay 2 au Wiaduusyavsnisagusisdadu 0.904,
0.903 Wwaw 0.901 Mudy duluguuvumnsaduiimdudszavinisagusdsgeaniielifnga 3 au
sesaaun Ao 2 Auuay 4 Ay mudiy Tnegrsiansiadeasunndevesfaeuusnuiidlsyans
nsagusnedadu 0.975, 0.975 way 0.970 mudAukazdnTIIRTINTRd UV TR @O U NAY

fienduuszansnisasuinedadu 0.901, 0.894 uay 0.882 Mwa WU
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Tuynideuly Wethinmageumuuaning nud Adudsyansanduiudussnzuuuaeuiuasuuy
O-NET luusiazfevlvdunudnsauasguuuunisasiafisnsiu faumndnatusendlsifdodidry
MeadiAisEU 01
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2.1 PWAUDeReAUTENBUANNKUTUTIU WU TUnNIWIUERTIUAL FULUUNTATIA
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13.9194%) AmuE9IU

2.2 Aaudesiuwenaiu (Separation reliability) vesusiazesiusznay
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sUnuumMInTelRzuuudulugnd IR
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Amanudesiunendruvesteasugsnindwiugnsiaiites
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2004 : 619) Iuﬁumzﬁ'ﬂ'wmmL%aﬁ’mwﬂehusuaaé’m’m Fauanadennuuaneaiu (Reliably different)
YBIANLULTLIN (Sudweeks ; Reeve and Bradshaw. 2005 : 254) wuin dengaiiu 0.89 uanadn
grasianuanudunelunsliazuuusineiu usislefiarsane INFIT wag OUTFIT Tagamsau
wuln ganasinnuesilunsliazuuu vienandndonied whidrsveslrazuuusiieiu usgnse
wiazAus1ainLaenadas (Consistentcy) lunisiviasuuudeasunnte

3. MIANIAALTIBITIALAN

fisananadulssansanduiusuesaziuugouiunziuu O-NET wud Sleandiiusgs
(r fifndaust 0.778 4 0.796) wawAzUULANLANINIDRUAZILY O-NET Srandusiudgs (r fadaus
0.769 §4 0.791) wazuansinsiuseshiffoddamaainfisedu 01 luynieuly o1aideanain
wuuneaeuitlflusAdedinunmnanie wuunagousuNsRIsINveNdeITy Muildivanzas
Tomaudniau gravdsdinuile anansauanininug anudanudesnsliuazteaeuiiniiuein
wawsnedisuasuuniia Snsdduadlumansufandimudao lidelemalifinaniiioe

Aoslisunandisn1slaindadmey Usenauiuiduaiiunisaeumenuesiianunsaaiunugus

1%
g

nsaliunisaeuls Snnsideldeusudnsialidilainaeilunislirsiuuneun1snsia Aswinan

Y
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YouaTUALaEaUIY (Mehrens and Lehmann. 1973 : 228) 7171 \ialvinsasiadinnuiaienUnd
AMUTNEINTLALTY §n519sliIsnsanaivanzadliinasinisasaiuinSeuynau In1seaniuy

ngnaeinsiinzuuukaziinisHinvseausugnsa (Lane ; et. al. 1996 : 72)

YDLAUDUL

v vy
o

namsIToassitlniuihm s TUnuesrelimreuiisies mduuszaninsagudiss
wagAeudesiulenduvesaeuiiinguuaziimnuitsssinuanimvesnsuuunnitouly day
Jlidnduignsadesmndeasuyntevesiaounnau ansadensuuuunsnsaduifiaiuayein
wazUszndals dnnugnga 2-3 au hasdudnnuiivenzauuaranudululdluufoalsase
uanniasadngnasimsliasuuuiidanu dnslidoya anuiuarevsudnsalidilaasuug,

Tunsldngunasinisiviazuuu

AnAnssuUTENA
VBUVBUNTEAMUMING R EATUATUN T I NaTuaYEUgAUNITITY UseanTauuseana 2552

wazuIvedededininaiuayunuanulasinsiauonsdresnInedude sl
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