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Abstract

The objectives of this research were to develop scoring rubrics of the science projects
of secondary school students, to find the quality of the science project scoring rubrics with
different scoring patterns by using multi-components of the Rasch model and compare the
quality of the science project scoring rubrics with different scoring patterns. The target group
consisted of 8 science teachers and teachers who used to be a judge for science projects,
selected through purposive sampling, and 29 groups of students who were evaluated with
science project scoring rubrics. The research instruments were a holistic science project scoring
rubric (holistic scoring rubric) and a scoring rubric for modular science projects (analytic scoring
rubric). The analysis employed Many-Facet Rasch Model (MFRM), considering the reliability of
separation index classified by both types of the assessments, rater severity/leniency of the

judge, separation reliability of the judge and the students.
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The development of the science project scoring rubrics for secondary school students
yielded 2 formats of rubrics: a scoring rubric for modular science projects, and a holistic science
project scoring rubric. There were 5 facets in the science project scoring: 1) creative thinking,
2) method of study, 3) report writing, 4) exhibition, and 5) presentation. The scores were 1, 2,
3, 4, 5 points, respectively. In examining the content validity of the analytic scoring rubric, the
IOC was 0.93 while the I0C of the holistic scoring rubric was 1.00.

The examination of the quality of the science project scoring rubrics revealed the
rater agreement index (RAI) of the analytic scoring rubric at 0.873 (RAI=0.873) and the holistic
scoring rubric at 0.865 (RAI=0.865). This indicates that both scoring rubrics of science projects
had reliability and therefore the assessors could assess the science project with consistency
at a high level. Considering the suitability of the assessors; it was found that the assessors
could assess consistently with the students’ ability (INFIT and OUTFIT were between 0.6 —
1.4). All of the assessors had severity characteristics (Measure value of each was over +1.00).

The comparison of the quality of the science project scoring rubrics between the
scoring rubric for modular science projects and the holistic science project scoring rubric, using
the multi-components of the Rasch model (MFRM) revealed that the assessors using the analytic
scoring rubric form had the INFIT = 0.69 and the OUTFIT = 0.66. And the assessors using the
holistic scoring rubric form had the INFIT = 1.82 and the QUTFIT = 1.92. This indicates that the
science project analytic scoring rubric form could yield more consistency with the ability of the

students than the science project holistic scoring rubric form.

Keywords: science project scoring rubric, holistic scoring rubric, analytic scoring rubric,

Many-Facet Rasch Model (MFRM)
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4—M3dnuanInanunsoUagu ¢ Tu 5 e
3—-MsdnuanInanuAsoUagu 3 U 5 U8
2—-Msdnuansnanuasouagu 2 1u 5 e

1--m3dauaninainuasoungy 1 Tu 5 o

5———ﬂwsﬁ1LauaﬂiaUﬂqu1?Tyﬂ 5 4o deil
mmm’lﬁmwﬂumi?iamiléfgnﬁaa Faaunazidiladng
WiauensuYNBIAUIENaY emasudau pssmuUseidiu
moumaunsaUssiunSeulivananarendiegeUsyneu
o fianushilulamsiaue uwazuidamiamentildd
N1FUEUD o N
Thannssnudisvue
d4—msiauenseungy 4 Tu 5 48
3—-msdnavenseungy 3 Tu 5 48
2—-msinavensaungy 2 Tu 5 48

1—-msunauensaunay 1 lu 5 4o

2. HAN1TATIRFBUAMNTNVBINAUTINTIIATIULLATINUINGAENS
2.1 wan1snsIvdaUAMULT BsvanasinsTiazuuulneld3suiavinuaenndag
#1d19EUseIdiY (Rater Agreement Index: RAI)
HaN13RsIRdeUALLIT Baasnae nsTiazwu Tagld33msudnuaonadessening
B UseLiiu (Rater Agreement Index : RAI) 310 Useiudnuiu 8 au tagr Ussiiluinazaudseiiiy

lasauingremans 311U 29 ngu wan1sUssLiufauanslunise 3

AT519 3 NANTTHTIVADUANULNEIUDINTNNT WAL LUULATINUINEFERS Taglansnisuneeil

ﬂ’maamﬂé’mizijﬁﬂiz@u (Rater Agreement Index : RAI)

sUsuunuginislvinsiuy avliANanATaITENINeusEIlu
LNUIINIT AL L UULUULENDIAUSENBU 0.873
LN AR LU UL UUNINT AU 0.865

9N 3 MIRTREBUMNNITBweINUTnSIAzuuLls s IneImans Tnenisvndvil
AmnudenAdessEInadUszIliunyI wudn Weduszifiulfinusinsldazuuulassnuinerman
LuuLeEnesAUsENey drdlinuasandosseninegUssidu ogil 0.873 ledusziduldinasinagly
azuuulassnuingimansuuunmsin dedanuaonndesszninsusziiiu g 0.865 wanain

AUszlulvinzuuuanadosiugewn
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2.2 nan1InTIRFBUAMMNIATasiladeTunaviaNsasdUTENaUYRITIEY (Many-Facet
Rasch Model : MFRM)
2.2.1 MSATIVFIVAMNUMINE NANNFUVDIATHULLITUTEINEAUAT ATAN TS
Tawma Partial Credit Model
PNMTIATIZR WU AT infit VOLNUTINSIAZLULLUULENDIAUTENDU (analytic
scoring rubrics) ag tNusin1sIARZLUULUUNINTIN (holistic scoring rubrics) Winfu 0.69 wag 1.82
AINEIRU AN outfit VBILNUINNITIAAZ UL UULENDIAUTENBU (analytic scoring rubrics) WagLneud
TRz LULLUUNINTIN (holistic scoring rubrics) 111AU 0.66uay 1.96 AIUE1AU Fapntaans
oglugas 0.5 511 2.0 uaned1 Feyadeusednd (AzuuuINNISNSIIVBIATI) FuAnTiAIAnTe
fuaonAaDIiy
2.2.2 HAN1IATIVEFDUANNFDAATDY / ARIAN BTV U
nssryanuitune Aad luduusndudesfinnsaniigeniliazuuuusiasey
TiazuuudsUssdndminzaunaunaunuliing Partial Credit Model wi3eli Tnga1sanmAn Weighted
mean square residual : INFIT lkag Unweighted mean square residual : OUTFIT fifviun veuLwn
voentsweusuld vaslinnafivnzaututoyanysering 05 fv 1.5 ntuissryanudun / laf

NAEUE (0) LATBIMINEUIN (+) aU () vesd Logit neimualvgnsialinziuy Nduae auien

Logit 11nn71 +1.00 Tipzuuudunans 9zilen Logit 9g35e%ine T1 wazlinzuuulad azdidn Logit

Woen31 -1.00 (Y¥I358 wauUdy, 2556) NaN130TINHOUAILAAILUAITI 4

M99 4 UanunanudnvazIaUTELI (raters)

AUsEiu INFIT OUTFIT Logit .
Raters MnSq MnSq (Measure) AaANEAE
RO1 1.00 1.14 1.16 L3979
RO2 1.17 1.29 2.13 LU3979
RO3 1.16 1.17 1.01 L3979
RO4 84 1.26 1.61 L3979
RO5 44 32 3.10 L3979
RO6 95 93 1.76 L3979
RO7 53 49 2.27 L3979
RO8 1.27 1.21 1.16 L3979

NENTN 4 RNTUANUMIZENVRIFUTIULAERATUIAINAT Weighted mean square

residual : INFIT Lag Unweighted mean square residual : OUTFIT Wu11 s{ﬂsmﬁua’wimj
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fA7 INFIT waz OUTFIT agluae 0.6 f19 1.4 waned1 fUseiduarunsaussdulaaenadesiu
ANENITAVRIEYNUSHLEIY (Linacre, 1994)
dmsunudnuazveussiliu Fa1naseaiiudl fussilunneu fid Measure 1100

+1.00 NNAY WaRIIHUTEEIUNNAY dAMANYULIULIIN

3. WisuWisuaunwvasnainislirzuuulasuIng mans
Mnmsnaaedlduuulsziiulassnuineman s uuLenosAUsEnay (Analytic) Lazuuy
AMN573 (Holistic) WinaluTiasizriuainansaningnsnliasuuuudazauld azuuuidausedny
wigaunaunauiuluiaa Partial Credit Model #39li lnafiansanm1 Weighted mean square
residual : INFIT waz Unweighted mean square residual : OUTFIT ifnviun veursvesniseausuld
voslumafiinzaniudoyangseving 0.5 83 1.5 (Ywasss uauUdy, 2556) nanisiiouifivudauans

Tumnsne 5

A1519 5 LARIANPYINAADUAINUADAARDIVDILULAA

Criteria INFIT OUTFIT
MnSq MnSq

Analytic .69 .66

Holistic 1.82 1.96

91091519 5 L8R 9150008 Weighted mean square residual : INFIT wag Unweighted
mean square residual : OUTFIT wWu1n QjﬂimﬁumﬁwuﬂizLﬁuLLUULL&Jﬂam‘UiSﬂE}U (analytic) &A1
INFIT = 0.69 i1 OUTFIT = 0.66 (agluzreiisuls) wazdiussidiuilduuuussiliuuuunmsaa (holistic)
fiAn INFIT = 1.82 A1 OUTFIT = 1.92 nndnandisuls) uanadn uuuvszifiulassanuineimans
LUUENBIAUIENBY (analytic) aunsaussluliaenadesiuanuaiansavesdgnuseduuinnin

WUUUTEEIULATINUINYFMEASLUUAINT L (holistic)

afUseka

NNsABULNMIINsIiazwuulaTIuIng Imans § 2 JULUU Ae Inainsiisuuy
1ASIIUINGIAIERS LUULENBIAUSENBY (analytic rubrics) wag naugin1sliazLuulATIay
Inemansuuunmsan (holistic scoring) §eaenadaardy JULUUYBsYBUNMIASTHAT UULTEY
nilwgn awan (2554) antuduasunisaeuineimaniuazinalulad (2549) ledu auag (WUv)
AARY ATIBALAT (2553) wag Stenmark (1991) & eldimmumtnasinisTvauuuiiiznis 2 wuu Ae
n1sAUALNALAEAINTIU (holistic scoring) hay NISATRUALNAYILABLENDIAUTENBU (analytic

scoring)
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Uszifudildlunisaiianasinislinzuuulassnuineemans 3ldanisdansziuay
namanuessdaden wldvsaduildlunmslvezuuulassouingimansiomn 5 919013 fio
1) AUARA3T19ETIA 2) 3TN13ANBIANAT 3) NMSITEUTIBIU 4) NITTALAAINAY kag 5) N3
ihiaue dsaenndesiuguiinermansiiionisiinu (2559) dldimuninasinisuszninlassy
Ingrmans Usedteuuszana 2559 fail mnuAnaiieassd msldiinmmddneimans naideu
s/ Fonnaming Msdauanseany waznsiiaue

mamwaauammwmmsﬁmﬂﬁﬁzLLuu‘[mqmu‘iwmmam% holistic L8z analytic scoring
rubric fMelunanatsesAusznauvessdy (MFRM) efiansanaumungauvegUszifiunuiy
HUszuaunsauseiulaaenndosiuauaINIsovelgnUIEiu kasINNITRA TN AMEN YL
YaaRUsziiiunud §Usziiiunnay Inudnyuziduain Hesmnnsussidluafed unisussdiu
wiehazuuuildlululdlunnsdndunanisiSeuluseivvesid su vilduszifiunnaudag
Winnnlunslinguuy

n1sSeusununImveLnaginsiiaziuulasuINeImansLuuLenNasR TNy
(analytic) wagluun1nsau (holistic) Uwaluitasizvniglunanalgesnusenouueesds (MFRM)
dlefiersandn Weighted mean square residual : INFIT g Unweighted mean square residual :
OUTFIT wui fusziiulduuudszifiunuuusnasduseney (analytic) e INFIT = 0.69 A1 OUTFIT
= 0.66 (gTur97$uls) uazduszduAlduuvysziiunuunmsan (holistic) A1 INFIT = 1.82
A1 OUTFIT = 1.92 (nndendisuld) wanadt wuuussidiulasssingimansuuuuenesduseney
(analytic) anusaussulaaenadesiuauaunsavesd gnussdiunnniwuuyssidulagey
Fnermanswuunmsay (holistic) 1l es1nnisuszidulassaruineraans 1Wunisdsziiu
fusneenifu 5 ¢u JausaziuazineaziBeaiiunneieiuly YlrldsudeyaiiineasiBenduans
feqaiunazaaresvestignuszidulunsazesdUszneu Yaelingiunieusuusagedidynuszifiy

aeelFulsauilelanssdumnudesnisvesdgnussiduniniu diluldlunisinaunuiassuuse

nsiSeunsasuy aufanslideyadounduun

e D

gnuszfiuiewanvdsusuUsmuedldegedalan
(Stenmark, 1991) Tsd@onrdasiy (Usefiu n1awwsn, 2559) %aiﬁﬁwmgmwumsﬂizLﬁuﬁ’ﬂw
MsUfTRM AT Funsinniseunddannden minsaseununminaeinslrazuuulilung
AE09AUTENBUTRITIdY wazUsvendnTaulwiIAnnIsUsELliuvesaudatuauLaz UasiulsaLme
ansgeluing wuin MInsradeuAmAINLA3 Baile delunanaisesdUsznauvessdy (Many -
Facet Rasch Model : MFRM) Aasitaann/lan (severity/leniency) 489015 ALLULLUULENEIU
(analytic scoring rubric) fq&mﬁ nsliAZLULLUUAINTN (holistic scoring rubric) (WinAU 2.96 Lay
2.14 pudsu) dudannudesiuuendiu (reliability of separation index) Az dosiunendiu
YD4KNTI (rater separation reliability) (2.09 wag 0.92 AUA1AY) gand1 NSIAZUULLUUAINT Y

(holistic scoring rubric) (111U 1.26 Lag 0.61 MUA1AY) wardeandInyu Chi (2001) ladAne
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Wigueuisnisasialdaziuuiuusin (holistic method) AuntsasIaliAgLuLLUULEnd U
(analytic method) Tun1siaussiliunsuiRlasldlunanateesdusenouvessndy wuin n1sta
ALLULLUULENEAIUNAMNUALEUAIIITUTUIIN UINATINTIAALLULLUUTIN FI9UBIAIIUTLIIN
vesfpTIalinzuuLLUUTINn ISRz uuLLUULEnd LA A LT oSl ULEN AT M 529

(rater separation reliability) Tunishinzuuuuuusinicmganiinsiingiuuiuukendiu

UalauauuL
1. Farawanuzlunisinadagluly
1.1 msunaeinsiiazuuulassuineimanslulddesfnuiseazidealusions
Usziiuusediuliidnle enafinnsdneusuladugldinusinsliaziun il ol 1 inausiidnle
MuazidareauiarensUssfiunnndu telviauiismssgs uaziatdestunininay
AalAdeULosnINUsHITY
1.2 inauimslirzuuilassnuingmansfinmuiu aansnilissgndldsuneinduld
1.3 msunaeinisiiasuuulassninermansiily asidenldsuwuunislvinsuuuli
winzauiudsiosnisin mndesnsUszifiuiieuansieandugadoslundaresdusznou siud
nsliteyadounduilewanmisufuusauesiannsaldinusinslinzuuuuuuuenesdlseney
yndesnsuszidulagldinartesuazitoionailuld Wwuamsmvesnuniedsiifeanisia
fanunsaldnaeinuuningiule
2. forausnuglumsisuafedaly
Tunsviseadasiely FAduesinnsdanguiuszifiunazdgnusziiiu Jemnfinisdiuun
naNFUsEIRY Wy asiivinwlass asidunssunslunisdadulassnuineimans vieagiaeu
Inenmans danguignuszifiudu nguins nuuiunans waznduseu wdthmanisuszidiudlen
Femsmedesuvesnaminislinzuuy memnussiiunnnguanansatsiiulfaenndesiiv

ANUENIsaveEgnUsEIEiy agvihbinaeinslviaviuuiiauveduiaz A getieunian

L@NEN331989
nilugn enean. (2550). MnSeuigunaunieuaznuiuynivesnisasalinzuuy
wad1 lnelonginasinislinsumas lulvngunaminis[viasui, Usyangaans
wnUadin auvINsindseidiu kagddenansfing, inninendesiedgaun.
Fundane ande. (2552). ns/Syuiyumaunsiesvesnsysaiiusaslaelonginaminasli
SUw TIUSEUTINaINAUNJIAATNIT AU LTIATA 7. U3y 1Agenansam

[

Ui v en1inUsediu wagdden1en1sing, Inine1aesigaiuia.
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